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Service  Engineer  . .  J.  W.  West,  Jr. 

Secretary,  Relations  with  Affiliated  Associations  . . .  K.  R.  Boyes 

Secretary,  Accounting  Section .  H.  W.  Hartman 

Secretary,  Commercial  Section  .  R.  L.  Burdick 

Secretary,  Industrial  Gas  Section  .  C.  W.  Berghorn 

Secretary,  Manufacturers  Section  .  C.  W.  Berghorn 

Secretary,  Publicity  and  Advertising  Section  .  C.  W.  Person 

Secretary,  Technical  Section  .  H.  W.  Hartman 

Asst,  to  Secretary,  Publicity  and  Advertising  Section  .  Henry  Obermeyer 
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SECTION  OFFICERS— 1925-1926 


Accounting 


Chairman,  DeWiit  Clinton  . . .  Worcester,  Mass. 

Vice-Chairman ,  A.  L.  Tossell  . .  Chicago,  Ill. 


Commercial 

Chairman,  R.  J.  Canniff  . 

Vice-Chairman,  J.  J.  Burns . 


Poughkeepsie,  N.  Y. 
.  St.  Louis,  Mo. 


Industrial  Gas 


Chairman,  F.  F.  Cauley  .  Chicago,  Ill. 

Vice-Chairman,  C.  C.  Krausse  .  Baltimore,  Md. 


Manufacturers 


Chairman,  W.  E.  Derwent .  Rockford,  Ill. 

Vice-Chairman,  W.  E.  Steinwedell  .  Cleveland,  Ohio 


Publicity  and  Advertising 


Chairman,  F.  L.  Blanchard  . . .’ .  New  York,  N.  Y. 

Vice-Chairman,  A.  W.  Hawks,  Jr .  Baltimore,  Md. 


Technical 


Chairman,  J.  P.  Haftenkamp  .  Rochester,  N.  Y. 

Vice-Chairman,  W.  C.  Beckjord .  New  York,  N.  Y. 


HEADQUARTERS  STAFF 

Secretary-Manager  . 

Assistant  Secretary-Manager  . 

Office  Manager — Membership  . 

Service  Engineer . . . 

Service  Engineer  . . 

Director,  A.  G.  A.  Gas  Appliance  Testing  Laboratory  . 

Librarian  . 

Secretary,  Relations  with  Affiliated  Associations . 

Secretary,  Accounting  Section  . 

Secretary,  Commercial  Section  . 

Secretary,  Industrial  Gas  Section . 

Secretary,  Manufacturers’  Section . 

Secretary,  Publicity  and  Advertising  Section  . 

Secretary,  Technical  Section  . 

Editor,  A.  G.  A.  Monthly  . 

Technical  Editor . 


Alexander  Forward 
. .  H.  W.  Hartman 

_  Thos.  Scofield 

...  A.  Gordon  King 
. . .  J.  W.  West,  Jr. 

.  R.  M.  Conner 

. . .  G.  G.  Ramsdell 

. . K.  R.  Boyes 

_ H.  W.  Hartman 

.  R.  L.  Burdick 

. . .  C.  W.  Berghorn 
. . .  C.  W.  Berghorn 

.  C.  W.  Person 

. . .  H.  W.  Hartman 
.  Henry  Obermeyer 
.  C.  G.  Segeler 
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GENERAL  COMMITTEES  OF  THE  A.  G.  A. 

Active  During  1924-1925 


ACCIDENT  PREVENTION 

C.  B.  Scott,  Chairman,  Chicago,  Ill. 

R.  M.  Jeffries,  Vice-Chairman,  Chicago,  Ill. 
M.  I.  Mix,  Secretary,  Chicago,  Ill. 


C.  B.  Auel . 

R.  Buckminster . 

W.  M.  Carpenter . 

E.  R.  Dobbin . 

J.  B.  Douglas . 

F.  W.  Fisher . 

T.  F.  Holden . 

E.  G.  McCann . 

J.  P.  Pulliam . 

W.  G.  Rudd . 

J.  L.  Vaiden . 

A.  J.  VanBrunt . 

A.  Gordon  King  (Conferee) 

J.  W.  West,  Jr.  (Conferee)  . 

K.  R.  Boyes  (Conferee) .  .  . 


East  Pittsburgh,  Pa. 
.  .  .Pawtucket,  R.  I. 
. . .  New  York,  N.  Y. 

. Geneva,  N.  Y. 

.  .  .  Philadelphia,  Pa. 
.  .  .  Rochester,  N.  Y. 
.  .Washington,  D.  C. 
.San  Francisco,  Cal. 
...  Milwaukee,  Wis. 

. Chicago,  Ill. 

. . .  New  York,  N.  Y. 

. Newark,  N.  J. 

. .  .  New  York,  N.  Y. 
.  .  .  New  York,  N.  Y. 
.  .  .  New  York,  N.  Y. 


AMENDMENTS  TO  CONSTITUTION 

Wm.  J.  Clark,  Chairman,  Yonkers,  N.  Y. 

H.  E.  Almberg . New  York,  N.  Y. 

Alfred  E.  Forstall. . New  York,  N.  Y. 


AWARD  OF  BEAL  MEDAL 

H.  C.  Abell,  Chairman,  New  York,  N.  Y. 

R.  C.  Cornish . Philadelphia,  Pa. 

L.  J.  Willien . Boston,  Mass. 


CO-OPERATION  WITH  EDUCATIONAL 
INSTITUTIONS 

W.  Griffin  Gribbel,  Chairman,  Philadelphia,  Pa. 
Kurwin  R.  Boyes,  Secretary,  New  York,  N.  Y. 


L.  Adams . 

A.  M.  Barnes . 

D.  D.  Barnum . 

Geo.  S.  Barrows . 

E.  H.  Bauer . 

J.  N.  Cadby . 

Prof.  W.  J.  Huff . 

C.  N.  Chubb . 

Prof.  D.  J.  Demorest .  . 

L.  R.  Dutton . 

O.  B.  Evans . 

H.  B.  Flowers . 

F.  C.  Freeman . 

Dr.  T.  J.  Grayson . 

R.  G.  Griswold . 

R.  B.  Harper . 

Prof.  O.  L.  Kowalke .  . . 

H.  O.  Loebell . 

Prof.  C.  E.  Lucke . 

C.  A.  Luckenbach . 

C.  A.  Lunn . 

Prof.  Jerome  J.  Morgan 

C.  E.  Paige . 

Prof.  S.  W.  Parr . 

L.  I.  Pollitt . 

J.  J.  Quinn .  ... 

Prof.  W.  G.  Raymond  . 

C.  E.  Reinicker . 

J.  D.  Shattuck . 

C.  N.  Stannard . 

F.  C.  Weber . 

Prof.  A.  H.  White _ 


. Erie,  Pa. 

.Cambridge,  Mass. 

. Boston,  Mass. 

.  .  Providence,  R.  I. 
.  .Worcester,  Mass. 
....  Madison,  Wis. 
.  .  .  .  Baltimore,  Md. 
.  .  Davenport,  Iowa 

. Columbus,  O. 

.  .  .Jenkintown,  Pa. 
.  .  Philadelphia,  Pa. 
.  .  New  Orleans,  La. 
. .  Providence,  R.  I. 
.  .  Philadelphia,  Pa. 
.  .  New  York,  N.  Y. 

. Chicago,  Ill. 

.  .  Milwaukee,  Wis. 

.  .New  York,  N.  Y. 

.  .  New  York,  N.  Y. 

.  .  Los  Angeles.  Cal. 

.  .  New  York,  N.  Y. 

.  .  New  York,  N.  Y. 

.  .  .  Brooklyn,  N.  Y. 

. Urbana,  Ill 

.  .  .  Baltimore,  Md. 

.  .  .  .Quincy,  Mass. 
.......  .Ames,  la. 

.  .  Philadelphia,  Pa. 

. Chester,  Pa. 

. Denver,  Colo. 

.  New  York,  N.  Y. 
Ann  Arbor,  Mich. 


CUSTOMER  OWNERSHIP 


Charles  A.  Munroe,  Chairman,  Chicago,  Ill. 
K.  R.  Boyes,  Secretary,  New  York,  N.  Y. 


W.  A.  Baehr. .  .  . 
Wm.  T.  Biedler . 
*Milan  R.  Bump 
J.  P.  Crowley . . . 
J.  R.  Fenniman . 

B.  F.  Lyons . 

C.  R.  Phenicie .  . 

E.  H.  Robnett .  . 

F.  J.  Rutledge . . 
E.  C.  Scobell .  .  . 

A.  F.  Short . 

C.  B.  Strohn 

C.  R.  Stull . 

O.  E.  Wasser .  .  . 
H.  E.  Weeks .  .  . 


.  .  .  .  .  Chicago,  Ill. 
.  .  Baltimore,  Md. 
New  York,  N.  Y. 
.  .St.  Paul,  Minn. 
New  York,  N.  Y. 

. Beloit,  Wis. 

.  Green  Bay,  Wis. 
.  .  .Newark,  N.  J. 
Philadelphia,  Pa. 

.  Rochester,  N.  Y. 
Providence,  R.  I. 

. Aurora,  Ill. 

.  Philadelphia,  Pa. 

.  .  .  .  Ithaca,  N.  Y. 
. .  Davenport,  la. 


^Deceased 


EDUCATION  OF  GAS  COMPANY  EMPLOYEES 


B.  J.  Mullaney,  Chairman,  Chicago,  Ill. 
K.  R.  Boyes,  Secretary,  New  York,  N.  Y. 


E.  H.  Bauer . 

D.  F.  Burritt . 

J.  S.  DeHart,  Jr. .  . 
W.  S.  R.  Dickinson 

L.  R.  Dutton . 

A.  E.  Forstall . 

H.  O.  Loebell . 

E.  B.  Luce . 

A.  C.  Rissberger .  .  . 
A.  G.  Schroeder . .  . 
G.  H.  Waring . 


. .  .  .Worcester,  Mass. 

. Chicago,  Ill. 

. Newark,  N.  J. 

. Newark,  N.  J. 

. Jenkintown,  Pa. 

.  .  .  .New  York,  N.  Y. 

.  .  .  .New  York,  N.  Y. 

. Baltimore,  Md. 

.  . . .  Rochester,  N.  Y. 
Grand  Rapids,  Mich. 
Grand  Rapids,  Mich. 


SUB-COMMITTEE 


Advisory  Committee  on 

A.  E.  Forstall . 

Prof.  Jerome  J.  Morgan . 

C.  E.  Paige . 

F.  C.  Weber . 

W.  S.  Yard . 


Correspondence  Course 

. New  York,  N.  Y. 

. New  York,  N.  Y. 

. Brooklyn,  N.  Y. 

. New  York,  N.  Y. 

. San  Francisco,  Cal. 


ENTERTAINMENT 


Wm.  J.  Clark,  Chairman,  Yonkers,  N.  Y. 
Thos.  Scofield,  Secretary,  New  York,  N.  Y. 


J.  B.  Douglas. . . 

R.  S.  Doull _ 

*Carlton  Geist .  . 
Stanley  Grady .  . 
H.  E.  McGowan 
W.  G.  Murfit .  .  . 
J.  D.  Taylor 
C.  W.  Wardell .  . 


.  .  Philadelphia,  Pa. 
.  .  New  York,  N.  Y. 
Atlantic  City,  N.  J. 
.  .  Philadelphia,  Pa. 
.  .  .  Brooklyn,  N.  Y. 

. Newtown,  Pa. 

. Boston,  Mass. 

.  .Philadelphia,  Pa. 


LADIES’  ENTERTAINMENT 

Mrs.  H.  M.  Brundage,  Chairman,  New  York,  N.  Y. 


Mrs.  H.  C.  Abell _ 

Mrs.  H.  W.  Alrich .  . , 
Mrs.  H.  C.  Davidson. 
Mrs.  E.  L.  Heyser .  .  . 
Mrs.  C.  D.  Jackson .  . 
Mrs.  J.  B.  Klumpp. .  , 
Mrs.  D.  McDonald  .  . 
Mrs.  Wm.  Schmidt .  . 
Mrs.  C.  W.  Wardell .  . 


New  York,  N.  Y. 
New  York,  N.  Y. 
New  York,  N.  Y. 
Philadelphia,  Pa. 
New  York,  N.  Y. 
.  Philadelphia,  Pa. 
New  York,  N.  Y. 
.  .  Baltimore,  Md. 
Philadelphia,  Pa. 


FINANCE 

James  Lawrence,  Chairman,  New  York,  N.  Y. 

H.  M.  Brundage . ;  .New  York,  N.  Y. 

J.  S.  DeHart,  Jr . Newark,  N.  J. 

H.  E.  McGowan . Brooklyn,  N.  Y. 

R.  R.  Young . Newark,  N.  J. 


GAS  SAFETY  CODE 


W.  R.  Addicks,  Chairman,  New  York,  N.  Y. 


George  S.  Barrows . 

R.  B.  Brown . 

R.  S.  Doull . 

E.  H.  Earnshaw.  .  . 
W.  Griffin  Gribbel 
R.  G.  Griswold 

A.  H.  Hall . 

R.  B.  Harper . 

A.  B.  Macbeth .  .  . 

H.  M.  Papst . 

Wm.  J.  Serrill .... 
George  Wehrle 

G.  I.  Vincent . 

J.  D.  vonMaur . .  .  . 
J.  F.  Wing . 


.  . .  Providence,  R.  I. 
. . .  Milwaukee,  Wis. 
.  .  .  New  York,  N.  Y. 

. Newark,  N.  J. 

.  . .  Philadelphia,  Pa. 
,  .  .  New  York,  N.  Y. 
.  .  New  York,  N.  Y. 

. Chicago,  Ill. 

. .  .  Los  Angeles,  Cal. 

. Portland,  Ore. 

.  .  .  Philadelphia,  Pa. 

. . Denver,  Colo. 

.  . .  .Syracuse,  N.  Y. 
Toronto,  Ont.,  Can. 
. Boston,  Mass. 


GAS  STANDARDS  AND  SERVICE 

J.  A.  Perry,  Chairman,  Philadelphia,  Pa. 

H.  W.  Hartman,  Secretary,  New  York,  N.  Y. 


D.  D.  Barnum . Boston,  Mass. 

R.  B.  Brown . Milwaukee,  Wis. 

R.  H.  Burdick . New  York,  N.  Y. 

F.  C.  Freeman . Providence,  R.  I. 

R.  B.  Harper . Chicago,  Ill. 

Arthur  Hewitt . *. .  .Toronto,  Ont.,  Can. 

A.  Gordon  King . . New  York,  N.  Y. 

F.  B.  Lawton . Newport  News,  Va. 

C.  E.  Paige . Brooklyn,  N.  Y. 

A.  I.  Phillips . New  York,  N.  Y. 


E.  L.  Rieha . 

N.  T.  Sellman . . . 
W.  H.  Taylor .  .  . 

F.  S.  Wade . 

F.  C.  Weber .... 

G.  E.  Whitwell .  . 
C.  C.  Winterstein 


.  .  Baltimore,  Md. 
New  York,  N.  Y. 

. Atlanta,  Ga. 

Los  Angeles,  Cal. 
New  York,  N.  Y. 

. Chicago,  Ill. 

Philadelphia,  Pa. 


S.  P.  Curtis 

F.  C.  Hamilton . 
Alten  S.  Miller  .  . 
A.  I.  Phillips . .  . 

T.  V.  Purcell .  .  . 
Wm.  L.  Ransom 

G.  E.  Whitwell . 


Philadelphia,  Pa. 
New  York,  N.  Y. 
.  .  Baltimore,  Md. 
New  York,  N..  Y. 

. Chicago,  Ill. 

New  York,  N.  Y. 
. Chicago,  Ill. 


SUB-COMMITTEES 


Gravity  and  Inerts 

R.  G.  Porter,  Chairman,  Chester,  Pa. 


H.  H.  Ferris . 

Wm.  T.  Jebb _ 

G.  E.  Whitwell .  . 
C.  C.  Winterstein 


. . .  Newark,  N.  J. 
.  .Allentown,  Pa. 
....  Chicago,  Ill. 
Philadelphia,  Pa. 


Heating  Value  Standards 

L.  J.  Willien,  Chairman,  Boston,  Mass. 


R.  H.  Burdick.  . 
R.  B.  Harper .  . 
Arthur  Hewitt . 
A.  Gordon  King 
A.  I.  Phillips . . . 
R.  G.  Porter .  .  . 
C.  E.  Reinicker. 
N.  T.  Sellman .  . 
G.  E.  Whitwell . 
L.  E.  Worthing . 


.  .  New  York,  N.  Y. 

. Chicago,  Ill. 

Toronto,  Ont.,  Can. 
.  .New  York,  N.  Y. 
.  .  New  York,  N.  Y. 

. Chester,  Pa. 

.  .  .  Philadelphia,  Pa. 
.  .New  York,  N.  Y. 

. Chicago,  Ill. 

. Detroit,  Mich. 


Main  Extensions  and  Miscellaneous  Service  Rules 


C.  E.  Reinicker,  Chairman,  Philadelphia,  Pa. 


G.  R.  Althen .... 

C.  N.  Chubb _ 

S.  S.  Coles . 

W.  M.  Henderson 

M.  L.  Kane . 

G.  T.  Macbeth  . .  . 
Chas.  Wilde . 


.  .  Baltimore,  Md. 
.  .  Davenport,  la. 
.  .Yonkers,  N.  Y. 
Los  Angeles,  Cal. 
.  .  .  .Atlanta,  Ga. 
. .  Yonkers,  N.  Y. 
. Chester,  Pa 


Meter  Regulations 

D.  A.  Powell,  Chairman,  Milwaukee,  Wis. 

E.  J.  Bartel . Brooklyn,  N.  Y. 

Geo.  A.  Lane . Chicago,  Ill. 

E.  S.  Umstead . Providence,  R.  I. 


Pressure  Requirements 

C.  C.  Simpson,  Chairman,  New  York,  N.  Y. 


C.  N.  Chubb .  . 
Henry  Fink .  .  . 
J.  D.  vonMaur 
Chas.  Wilde .  . 


. Davenport,  la. 

. Detroit,  Mich. 

Toronto,  Ont.,  Can. 
. Chester,  Pa. 


GEOGRAPHIC  SECTIONS 

L.  R.  Dutton,  Chairman,  Jenkintown,  Pa. 

O.  H.  Fogg . New  York,  N.  Y. 

E.  L.  Hall . Portland,  Ore. 


MANAGING  COMMITTEE  OF  APPLIANCE 
TESTING  LABORATORY 

R.  W.  Gallagher,  Chairman,  Cleveland,  O. 

J.  S.  DeHart,  Jr . Newark,  N.  J. 

Arthur  H.  Hall . New  York,  N.  Y. 

R.  B.  Harper . Chicago,  Ill. 

N.  T.  Sellman . New  York,  N.  Y. 


MEMBERSHIP  IN  CHAMBER  OF  COMMERCE 
OF  THE  UNITED  STATES 


J.  B.  Klumpp,  National  Councillor,  Philadelphia,  Pa. 


H.  C.  Abell . 

Dana  D.  Barnum . 

R.  B.  Brown . 

Geo.  B.  Cortelyou . 
J.  H.  Jourdan . 

S.  Z.  Mitchell . 

Charles  A.  Munroe 

T.  V.  Purcell . 

E.  H.  Rosenquest . 


New  York,  N.  Y. 
.  . .  Boston,  Mass. 
.Milwaukee,  Wis. 
New  York,  N.  Y. 
.  Brooklyn,  N.  Y. 
New  York,  N.  Y. 

. Chicago,  Ill. 

. Chicago,  Ill. 

New  York,  N.  Y. 


NOMINATING 

R.  B.  Harper,  Chairman,  Chicago,  Ill. 

A.  B.  Day . Los  Angeles,  Cal. 

J.  S.  DeHart,  Jr . ' . Newark,  N.  J. 

F.  C.  Freeman . Providence,  R.  I. 

F.  H.  Knapp . Pittsburgh,  Pa. 

W.  H.  Taylor . Atlanta,  Ga. 


RATE  FUNDAMENTALS 

H.  M.  Brundage,  Chairman,  New  York,  N.  Y. 

A.  F.  Bridge . Los  Angeles,  Cal. 

G.  W.  Curran . Philadelphia,  Pa. 


RATE  STRUCTURE 

Ewald  Haase,  Chairman,  Milwaukee,  Wis. 

K.  R.  Boyes,  Secretary,  New  York,  N.  Y. 

Douglass  Burnett . Baltimore,  Md. 

Halford  Erickson . Chicago,  Ill. 

Alfred  Hurlburt . Pittsburgh,  Pa. 

Robert  H.  Knowlton . Philadelphia,  Pa. 

T.  C.  O’Hare . Boston,  Mass. 

T.  V.  Purcell . Chicago,  Ill. 

C.  S.  Reed . New  York,  N.  Y. 

C.  D.  Robison . Omaha,  Neb. 

E.  H.  Rosenquest . New  York,  N.  Y. 

J.  T.  Ryan . San  Francisco,  Cal. 

G.  I.  Vincent . Syracuse,  N.  Y. 

H.  L.  Wills . Atlanta,  Ga. 

A.  Gordon  King,  Conferee . New  York,  N.  Y. 


REPRESENTATIVES  IN  NATIONAL  FIRE 
PROTECTION  ASSOCIATION 


R.  S.  Doull,  Chairman,  New  York,  N.  Y. 


Geo.  S.  Barrows 
W.  A.  Dunkley . 
Arthur  H.  Hall . 
R.  B.  Harper .  . 
A.  B.  Macbeth . 


Providence,  R.  I. 
.  Memphis,  Tenn. 
New  York,  N.  Y. 

. Chicago,  Ill. 

Los  Angeles,  Cal. 


REPRESENTATIVES  ON  JOINT  COMMITTEE 
OF  NATIONAL  UTILITY  ASSOCIATIONS 


H.  C.  Abell . 

D.  D.  Barnum .  .  .  . 

H.  L.  Doherty . 

Alexander  Forward 
P.  H.  Gadsden 

A.  P.  Lathrop . 

Charles  A.  Munroe 

T.  V.  Purcell . 

Wm.  L.  Ransom  .  . 


New  York,  N.  Y. 
.  .  .  Boston,  Mass. 
New  York,  N.  Y. 
New  York,  N.  Y. 
Philadelphia,  Pa. 
New  York,  N.  Y. 

. Chicago,  Ill. 

. Chicago,  Ill. 

New  York,  N.  Y. 


REPRESENTATION  ON  AMERICAN  ENGINEER¬ 
ING  STANDARDS  COMMITTEE 

Arthur  H.  Hall . New  York,  N.  Y. 

Wm.  J.  Serrill  (Alternate) . Philadelphia,  Pa. 


REPRESENTATION  ON  SECTIONAL  COM¬ 
MITTEES  OF  AMERICAN  ENGINEERING 
STANDARDS  COMMITTEE 


Code  for  Lighting  Factories,  Mills  and  Other 
Work  Places 

W.  J.  Serrill . Philadelphia,  Pa. 

Code  for  Lighting  School  Buildings 

R.  H.  Maurer . New  York,  N.  Y. 


Code  on  Protection  Against  Lightning 

W.  C.  Beckjord . New  York,  N.  Y. 

Electrical  Safety  Code 
Parts  I,  3  and  Section  9 

W.  C.  Fisher . Ossining,  N.  Y. 

Parts  2  and  4 

C.  C.  Simpson,  Jr . New  York,  N.  Y. 


Gas  Safety  Code 

W.  R.  Addicks . 

E.  H.  Earnshaw . 

R.  G.  Griswold . 

A.  H.  Hall . 

W.  J.  Serrill . 


New  York,  N.  Y. 
.  .  .  Newark,  N.  J. 
New  York,  N.  Y. 
New  York,  N.  Y. 
Philadelphia,  Pa. 


Identification  of  Piping  Systems 

H.  E.  Bates . . . Chicago,  Ill. 


Illuminating  Engineering  Nomenclature  and 
Photometric  Standards 

W.  J.  Serrill . Philadelphia,  Pa. 

Manhole  Frames  and  Covers 

D.  D.  Ransdell . Washington,  D.  C. 

Pipe  Flanges  and  Fittings 

H.  L.  Underhill . Baltimore,  Md. 
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Safety  Code  Correlating 

W.  R.  Addicks . New  York,  N.  Y. 

Donald  McDonald  (Alternate) . New  York,  N.  Y. 

Safety  Code  for  Industrial  Sanitation 

C,  C.  Winterstein . Philadelphia,  Pa. 

Safety  Code  for  Mechanical  Refrigeration 

R.  S.  Doull . New  York,  N.  Y. 

Standardization  of  Cast  Iron  Pipe 

Walton  Forstall,  Chairman,  Philadelphia,  Pa. 

H.  E.  Bates . . Chicago,  Ill. 

C.  C.  Simpson,  Jr . New  York,  N.  Y. 


SPECIFICATIONS  COMMITTEE  OF  APPLIANCE 
TESTING  LABORATORY 


Arthur  H.  Hall,  Chairman,  New  York,  N.  Y. 


W.  E.  Derwent .  . 

A.  C.  Fieldner  .  .  , 
R.  B.  Harper 

B.  B.  Kahn . 

F.  H.  Knapp 

J.  L.  Murphy .  .  . 
H.  W.  O’Dowd  .  . 
W.  T.  Rasch .... 
Dr.  R.  R.  Sayers . 
N.  T.  Sellman.  .  . 
A.  Stockstrom  .  .  . 
E.  R.  Weaver 
L.  B.  Wilson,  Jr.  . 

C.  C.  Winterstein 


. Rockford,  Ill. 

.  .  .  Pittsburgh,  Pa. 

. Chicago,  Ill. 

. Hamilton,  O. 

,  .  .  .  Pittsburgh,  Pa. 
.  .New  York,  N.  Y. 
.Jersey  City,  N.  J. 
. .  New  York,  N.  Y. 
Washington,  D.  C. 
.  .  New  York,  N.  Y. 
...  .St.  Louis,  Mo. 
Washington,  D.  C. 
.  .  .  Baltimore,  Md. 
.  .  Philadelphia,  Pa. 


SUB-COMMITTEES 


Revision  of  Gas  Range  Specifications 

C.  C.  Winterstein,  Chairman,  Philadelphia,  Pa. 

G.  F.  Bennitt . New  York,  N.  Y. 

H.  W.  O’Dowd . Jersey  City,  N.  J. 

A.  Stockstrom . St.  Louis,  Mo. 


Space  Heaters 


E.  J.  Stephany,  Chairman,  Pittsburgh,  Pa. 


E.  V.  Daily . 

J.  H.  Eisman .... 
S.  Gulbrandsen  .  .  . 
Harold  Humphrey 

G.  W.  Jones . 

K.  R.  Knapp . 

H.  L.  Masser .... 

G.  F.  Reznor .... 
E.  C.  Uhlig . 


. Chicago,  Ill. 

Washington,  D.  C. 
.  .  Gloucester,  N.  J. 
.  New  York,  N.  Y. 
Washington,  D.  C. 
.  .  Philadelphia,  Pa. 
. .  Los  Angeles,  Cal. 

. Mercer,  Pa. 

.  .  Brooklyn,  N.  Y. 


Specifications  for  Water  Heaters 


G.  C.  Carnahan,  Chairman,  Chicago,  Ill. 


A.  Friedman  .  .  . 
P.  H.  Hamilton . 
E.  J.  Horton  .  .  . 
E.  A.  Krah,  Jr.. 
C.  R.  Miller .  .  . 
A.  Rathemacher 
W.  Walker . 


,  . .  .  Cleveland,  O. 
.  .  .  .  Cleveland,  O. 
.  .  Pittsburgh,  Pa. 
.  .  Pittsburgh,  Pa. 
.  .  .  Portland,  Ore. 
New  York,  N.  Y. 
.  .  Baltimore,  Md. 


THEFT  OF  GAS 

H.  B.  Flowers,  Chairman,  New  Orleans,  La. 

J.  J.  Armstrong . Toronto,  Ont.,  Can. 

W.  A.  Baehr . Chicago,  Ill. 

H.  H.  Ganser . Norristown,  Pa. 

R.  G.  Griswold . New  York,  N.  Y. 

W.  Cullen  Morris . New  York,  N.  Y. 

T.  E.  Rees . Chicago,  Ill. 


Central  Househeating  Appliances 

E.  D.  Milener,  Chairman,  Baltimore,  Md. 


J.  B.  Allington.  .  .  . 
C.  B.  Babcock. 

E.  P.  Bailey,  Jr  . . . 
A.  A.  Pihlman .... 
H.  DeW.  Valentine 
H.  L.  Whitelaw .  .  . 


.  .  Rochester,  N.  Y. 
San  Francisco,  Cal. 

. Cleveland,  O. 

....  Pontiac,  Mich. 

. Chicago,  Ill. 

. .  New  York,  N.  Y. 


TIME  AND  PLACE 


(1926  Convention) 

A.  P.  Lathrop,  Chairman,  New  York,  N.  Y. 


W.  E.  Derwent . 
Geo.  F.  Mitchell 
Hilmar  Papst .  .  . 
H.  D.  Whitcomb 


.  Rockford,  Ill. 
.  .  Chicago,  Ill. 
Portland,  Ore. 
Newark,  N.  J. 


ACCOUNTING  SECTION 


MANAGING  COMMITTEE 


H.  C.  Davidson,  Chairman,  New  York,  N.  Y. 
DeWitt  Clinton,  Vice-Chairman,  Worcester,  Mass. 


W.  H.  Bischoff _ 

John  I.  Blanchfield 

W.  H.  Cassell . 

P.  A.  Erlach . 

Isaac  S.  Hall . 

J.  W.  Heins . 

A.  R.  Keller . 

James  Lawrence  .  .  . 
G.  E.  McKana .  .  . 
F.  H.  Patterson .  .  . 

O.  F.  Potter . 

E.  P.  Prezzano 

W.  A.  Sauer . 

A.  F.  Short . 

M.  H.  Spear . 

O.  E.  Wasser . 


. Savannah,  Ga. 

..'...  Brooklyn,  N.  Y. 

. Baltimore,  Md. 

. Hammond,  Ind. 

. Boston,  Mass. 

....  Philadelphia,  Pa. 

. Syracuse,  N.  Y. 

_ New  York,  N.  Y. 

. Chicago,  Ill. 

....  Rochester,  N.  Y. 

. Newark,  N.  J. 

. Yonkers,  N.  Y. 

. .Chicago,  Ill. 

.  .  .  .  Providence,  R.  I. 
Flushing,  L.  I.,  N.  Y. 
. Ithaca,  N.  Y. 


Representatives  of  Affiliated  Associations 

J.  J.  Armstrong  (Canadian  Gas  Association),  Toronto,  Ont., 
Can. 

E.  C.  Scobell  (Empire  State  Gas  &  Electric  Association), 

Rochester,  N.  Y. 

H.  B.  Hall  (Gas  Sales  Association  of  New  England),  East 
Braintree,  Mass. 

F.  M.  James  (Illinois  Gas  Association),  Aurora,  Ill. 

E.  T.  Carmichael  (Indiana  Gas  Association),  Elkhart,  Ind. 
R.  B.  Searing  (Iowa  District  Gas  Association),  Sioux  City, 
la. 

Adam  Kurtz  (Michigan  Gas  Association),  Detroit,  Mich. 

A.  E.  Reynolds  (Missouri  Association  of  Public  Utilities) , 
Springfield,  Mo. 

DeWitt  Clinton  (New  England  Association  of  Gas  Engi¬ 
neers),  Worcester,  Mass. 

W.  H.  Pettes  (New  Jersey  Gas  Association),  Newark,  N.  J. 
C.  W.  Platt  (Pacific  Coast  Gas  Association),  Portland,  Ore. 
Edward  Porter  (Pennsylvania  Gas  Association),  Philadel¬ 
phia,  Pa. 

H.  M.  Pace  (Southern  Gas  Association),  Charleston,  S.  C. 


W.  D.  Chalmers  (Southwestern  Public  Service  Association) 
Baton  Rouge,  La. 

Ewald  Haase  (Wisconsin  Utilities  Association),  Milwaukee, 
Wis. 


ANALYSIS  OF  GAS  COMPANY  STATISTICS 

H.  J.  LaWall,  Chairman,  Philadelphia,  Pa. 

F.  J.  Bischoff,  Jr . New  York,  N.  Y. 

F.  L.  Blackburn . New  York,  N.  Y. 

C.  B.  Boulet . Milwaukee,  Wis. 

George  V.  Buck . . Philadelphia,  Pa. 

Thos.  R.  Clayton . . Providence,  R.  I. 

DeWitt  Clinton . Worcester,  Mass. 

George  S.  Cremer . Brooklyn,  N.  Y. 

S.  B.  Cushing . Chicago,  Ill. 

H.  C.  Davidson . New  York,  N.  Y. 

P.  A.  Erlach . Hammond,  Ind. 

C.  M.  Gailmard . Chicago,  Ill. 

A.  J.  Gonnoud . 1 . Brooklyn,  N.  Y. 

J.  E.  Kane . Baltimore,  Md. 

R.  H.  Knowlton . Philadelphia,  Pa. 

Thos.  M.  Leahy . New  York,  N.,Y. 

Edward  B.  Lee . .  New  York,  N.  Y. 

C.  N.  Lehman . Chicago,  Ill. 

G.  C.  Mathews.  . . . .  .Madison,  Wis. 

Lyle  McDonald . Newark,  N.  J. 

George  E.  McKana . Chicago,  Ill. 

Edward  Porter . Philadelphia,  Pa. 

John  O.  Ryrholm . Chicago,  Ill. 

R.  G.  Smith . New  York,  N.  Y. 

M.  H.  Spear . Flushing,  N.  Y. 

E.  J.  Tucker . Toronto,  Ont.,  Can. 

C.  A.  Turner . Chicago,  Ill, 

Wm.  Wurth . Chicago,  Ill. 

E.  S.  Schrank . Oshkosh,  Wis. 

SUB-COMMITTEES 

Advisory  Board  on  Association  Statistics 

H.  J.  LaWall,  Chairman,  Philadelphia,  Pa. 

F.  L.  Blackburn . New  York,  N.  Y. 

H.  C.  Davidson . New  York,  N.  Y. 
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Thos.  M.  Leahy  .  . . 
Edward  B.  Lee 
George  E.  McKana 
Edward  Porter 


New  York,  N.  Y. 
New  York,  N.  Y. 

. Chicago,  Ill. 

.  Philadelphia,  Pa. 


Development  of  a  Cost  Analysis  for  Gas  Companies 

R.  H.  Knowlton,  Chairman,  Philadelphia,  Pa. 

F.  L.  Blackburn . New  York,  N.  Y. 

George  V.  Buck . Philadelphia,  Pa. 

J.  E.  Kane . Baltimore,  Md. 

George  E.  McKana . Chicago,  Ill. 

Edward  Porter . Philadelphia,  Pa. 

John  O.  Ryrholm . Chicago,  Ill. 

E.  S.  Schrank . Oshkosh,  Wis. 

Wm.  Wurth . Chicago,  Ill. 


Standardization  of  Questionnaires 

George  S.  Cremer,  Chairman,  Brooklyn,  N.  Y. 


F.  J.  Bischoff,  Jr. 
Thos.  R.  Clayton 
S.  B.  Cushing .  .  . 
A.  J.  Gonnoud  .  . 
Thos.  M.  Leahy . 
Edward  B.  Lee  . . 
R.  G.  Smith .... 

M.  H.  Spear . 

E.  J.  Tucker .... 


.  .  New  York,  N.  Y. 
. . .  Providence,  R.  I. 

. Chicago,  Ill. 

...  Brooklyn,  N.  Y. 
.  .New  York,  N.  Y. 
.  .New  York,  N.  Y. 
.  .  New  York,  N.  Y. 
.  .  .  .Flushing,  N.  Y. 
Toronto,  Ont.,  Can. 


COST  OF  OPERATING  MOTORS  AND 
MECHANICAL  EQUIPMENT  IN  DISTRIBUTION 

WORK 


P.  A.  Erlach,  Chairman,  Hammond,  Ind. 


A.  H.  Abbott . 

Thos.  R.  Clayton .  . 
Walton  Forstall  . . . 

E.  C.  Jolly . 

Adam  Kurtz . 

M.  F.  Reeder . 

J.  Henderson  Smith 

Louis  Smith . 

L.  H.  Werner . 


.  .  .  St.  Paul,  Minn. 
.Providence,  R.  I. 
.  Philadelphia,  Pa. 
San  Antonio,  Tex. 
...  Detroit,  Mich. 

. Chicago,  Ill. 

.  Philadelphia,  Pa. 
.  .  Milwaukee,  Wis. 
.  New  York,  N.  Y. 


CUSTOMERS  ACCOUNTING 


J.  L.  Conover,  Chairman,  Newark,  N.  J. 


J.  H.  Ahrens  .  . . 

G.  A.  Burrows . 
W.  H.  Cassell . . 
DeWitt  Clinton 
W.  A.  Doering. 

H.  F.  Frey .... 
J.  W.  Heins .  .  . 
J.  T.  Kyser. .  .  . 


.  .  Brooklyn,  N.  Y. 
.  New  York,  N.  Y. 
.  .  Baltimore,  Md. 
.Worcester,  Mass. 
.  .  .  .  Boston,  Mass. 
.  .  .Allentown,  Pa. 
.  Philadelphia,  Pa. 
. Chicago,  Ill. 


EXHIBIT 


P.  D.  Warren,  Chairman,  Chicago,  Ill. 


J.  J.  Armstrong 
J.  L.  Conover . . 
Geo.  S.  Cremer. 
H.  F.  Frev .... 
A.  R.  Keller  .  .  . 
W.  G.  Murfit .  . 


Toronto,  Ont.,  Can. 

. Newark,  N.  J. 

...  Brooklyn,  N.  Y. 

. Allentown,  Pa. 

.  .  .  .  Syracuse,  N.  Y. 
. Newtown,  Pa. 


INSURANCE 


J.  G.  Reese,  Chairman,  Baltimore,  Md. 


H.  M.  Anderson 
G.  H.  Bourne .  . 
DeWitt  Clinton . 
N.  H.  Daniels.  . 

I.  S.  Hall . 

B.  D.  Harriman 
R.  T!  Kendall .  . 
A.  J.  Metzel.  . . . 

C.  B.  Scott . 


. Chicago,  Ill. 

New  York,  N.  Y. 
Worcester,  Mass. 
.  .  .  Boston,  Mass. 
.  .  .  Boston,  Mass. 
Goldsboro,  N.  C. 
.  .Jackson,  Mich. 
.  Philadelphia,  Pa. 
. Chicago,  Ill. 


SUB-COMMITTEES 
Group  Insurance 

C.  B.  Scott,  Chairman,  Chicago,  Ill. 

G.  H.  Bourne . New  York,  N.  Y. 

J.  G.  Reese . Baltimore,  Md. 

Property  Insurance 

I.  S.  Hall,  Chairman,  Boston,  Mass. 

N.  H.  Daniels . Boston,  Mass. 

B.  D.  Harriman . Goldsboro,  N.  C. 

R.  T.  Kendall . Jackson,  Mich. 


Public  Liability  Insurance  and  Fire  Insurance 

A.  J.  Metzel,  Chairman,  Philadelphia,  Pa. 

H.  M.  Anderson . Chicago,  Ill. 

N.  H.  Daniels . Boston,  Mass. 

R.  T.  Kendall . Jackson,  Mich. 

^Deceased 


Standard  Form  of  Fire  Insurance  Policy 

H.  M.  Anderson,  Chairman,  Chicago,  Ill. 

B.  D.  Harriman . Goldsboro,  N.  C. 

R.  T.  Kendall . Jackson,  Mich. 

A.  J.  Metzel . Philadelphia,  Pa. 


Uniform  Explosion  Clause 

G.  H.  Bourne,  Chairman,  New  York,  N.  Y. 

H.  M.  Anderson . Chicago,  Ill. 

I.  S.  Hall . Boston,  Mass. 

A.  J.  Metzel . Philadelphia,  Pa. 


Use  and  Occupancy  Insurance 

J.  G.  Reese,  Chairman,  Baltimore,  Md. 

N.  H.  Daniels . Boston,  Mass. 

I.  S.  Hall . Boston,  Mass. 

C.  B.  Scott . Chicago,  Ill. 


NOMINATING 

W.  A.  Sauer,  Chairman,  Chicago,  Ill. 

I.  S.  Hall . Boston,  Mass. 

Edward  Porter . Philadelphia,  Pa. 

RELATIONS  WITH  CUSTOMERS 


W.  A.  Doering,  Chairman,  Boston,  Mass. 

J.  M.  Roberts,  Vice-Chairman,  Chicago,  Ill. 


J.  H.  Ahrens . 

J.  L.  Alexander . 

J.  Gerald  Ames . 

J.  J.  Armstrong . 

.  .Toronto,  Ont.,  Can. 

W.  H.  Barton . 

O.  G.  Bennett . 

W.  H.  Bischoff . 

. . Savannah,  Ga. 

R.  F.  Bonsall . 

. Baltimore,  Md. 

M.  Elton  Brown . 

. Brooklyn,  N.  Y. 

G.  A.  Burrows . 

C.  L.  Campbell . 

.  .  .Waterbury,  Conn. 

J.  F.  Carney . 

. Utica,  N.  Y. 

DeWitt  Clinton . 

.  .  .  .Worcester,  Mass. 

E.  P.  Coveny . 

.  .Minneapolis,  Minn. 

F.  F.  Easton . 

J.  R.  Fenniman . 

....  New  York,  N.  Y. 

H.  F.  Frey . 

. Allentown,  Pa. 

W.  H.  German . 

. Harrisburg,  Pa. 

J.  W.  Heins . 

G.  M.  Hergesheimer . 

F.  C.  Hoffman .  . . 

. St.  Paul,  Minn. 

A.  R.  Keller . 

. Syracuse,  N.  Y. 

C.  E.  Kohlhepp . 

R.  W.  Menard . 

W.  G.  Murfit . 

. Newtown,  Pa. 

F.  L.  Nagel . 

.  Portland,  Ore. 

T.  F.  Payne . 

C.  D.  Perkins . 

O.  F.  Potter . 

Edw.  Prezzano . 

. Yonkers,  N.  Y. 

O.  F.  Price . 

F.  L.  Pringle . 

*L.  E.  Sanderson . 

. Rochester,  N.  Y. 

F.  F.  Schauer . 

E.  C.  Scobell . 

Chas.  Scott . 

.  .Toronto,  Out.,  Can. 

J.  M.  Scott . 

.  .  .  .Wilmington,  Del. 

A.  F.  Short . 

....  Providence,  R.  I. 

Louis  Stoecker . 

C.  R.  Stull . 

. Philadelphia,  Pa. 

Geo.  F.  Wagner . 

. Lowell,  Mass. 

O.  E.  Wasser . 

Percy  H.  Whiting . 

_ New  York,  N.  Y. 

SUB-COMMITTEES 


The  Gas  Company  and  the  Telephone 


J.  M.  Roberts,  Chairman,  Chicago,  Ill. 


J.  H.  Ahrens .  .  , 
J.  J.  Armstrong 
O.  G.  Bennett . 
M.  E.  Brown.  . 
G.  A.  Burrows. 
C.  L.  Campbell 
James  Curtin.  . 
F.  C.  Hoffman . 
W.  G.  Murfit .  . 
C.  D.  Perkins  .  . 
Edw.  Prezzano . 
O.  F.  Price 
F.  L.  Pringle.  . 
Louis  Stoecker . 


.  .  .  Brooklyn,  N.  Y. 
Toronto,  Ont.,  Can. 
....  Ossining,  N.  Y. 
.  .  .  Brooklyn,  N.  Y. 
.  .  New  York,  N.  Y. 
.  .Waterbury,  Conn. 

. St.  Louis,  Mo. 

.  .  .  .St.  Paul,  Minn. 

. Newtown,  Pa. 

. Malden,  Mass. 

.  .  .  .Yonkers,  N.  Y. 

. Quincy,  Mass. 

. Lima,  O. 

. Newark,  N.  J. 


Gas  Company  Contacts  Through  Customer  and 
Employee  Ownership 

C.  R.  Stull,  Chairman,  Philadelphia,  Pa. 

J.  Gerald  Ames . Aurora,  Ill. 

W.  H.  Bischoff . Savannah,  Ga. 
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J.  F.  Carney .... 

F.  F.  Easton .... 

H.  F.  Frey . 

W.  H.  German .  .  . 

O.  F.  Potter . 

*L.  E.  Sanderson . 

A.  F.  Short . 

P.  A.  Tillary .... 
O.  E.  Wasser 
Percy  H.  Whiting 


_ Utica,  N.  Y. 

. Fresno,  Cal. 

.  .Allentown,  Pa. 
. .  Harrisburg,  Pa. 
.  .  .  Newark,  N.  J. 
.  Rochester,  N.  Y. 
Providence,  R.  I. 
. . .  Raleigh,  N.  C. 
. . .  .  Ithaca,  N.  Y. 
New  York,  N.  Y. 


Gas  Company  Standards  in  Treating  with 
Customers 

R.  F.  Bonsall,  Chairman,  Baltimore,  Md. 

J.  L.  Alexander . Haverhill,  Mass. 

W.  H.  Barton . Portland,  Ore. 

J.  W.  Heins . Philadelphia,  Pa. 

G.  M.  Hergesheimer . Philadelphia,  Pa. 

A.  R.  Keller . Syracuse,  N.  Y. 

C.  E.  Kohlhepp . Milwaukee,  Wis. 

R.  W.  Menard . Boston,  Mass. 

C.  D.  Perkins . Malden,  Mass. 

F.  F.  Schauer . Pittsburgh,  Pa. 

J.  M.  Scott . Wilmington,  Del. 

Geo.  F.  Wagner . Lowell,  Mass. 


SCOPE  OF  ACCOUNTING  SECTION 

W.  A.  Sauer,  Chairman,  Chicago,  Ill. 

DeWitt  Clinton . Worcester,  Mass. 

J.  W.  Heins . Philadelphia,  Pa. 


James  Lawrence . New  York,  N.  Y. 

W.  J.  Meyers . New  York,  N.  Y. 

O.  F.  Potter . . . Newark,  N.  J. 


UNDISTRIBUTED  STRUCTURAL  COSTS 


J.  I.  Blanchfield,  Chairman,  Brooklyn,  N.  Y. 


A.  S.  Corson .  .  . 
James  Lawrence 
W.  J.  Meyers  .  . 
O.  F.  Potter .  .  . 
W.  A.  Sauer 


.  Philadelphia,  Pa. 
New  York,  N.  Y. 
New  York,  N.  Y. 
. .  .  Newark,  N.  J. 
. Chicago,  Ill. 


UNIFORM  CLASSIFICATION  OF  ACCOUNTS 
AND  FORM  OF  ANNUAL  REPORT  TO  PUBLIC 
SERVICE  COMMISSIONS 


W.  J.  Meyers,  Chairman,  New  York,  N.  Y. 


H.  M.  Brundage . 
DeWitt  Clinton . 
W.  A.  Doering  .  . 
Ewald  Haase .  .  . 

Paul  Jones . 

James  Lawrence . 
W.  G.  Murfit .  .  . 
Edward  Porter .  . 

A.  P.  Post . . 

W.  A.  Sauer .... 
Wm.  Schmidt,  Jr 


New  York,  N.  Y. 
Worcester,  Mass. 
.  .  .  Boston,  Mass. 
.  Milwaukee,  Wis. 
New  York,  N.  Y. 
New  York,  N.  Y. 
.  .  .Newtown,  Pa. 
Philadelphia,  Pa. 
Philadelphia,  Pa. 

. Chicago,  Ill. 

.  .  Baltimore,  Md. 


COMMERCIAL  SECTION 


MANAGING  COMMITTEE 


J.  P.  Hanlan,  Chairman,  Newark,  N.  J. 

J.  B.  Myers,  Vice-Chairman,  Philadelphia,  Pa. 


W.  A.  Adams . 

Ray  Ammerman . 

B.  H.  Atwood . 

E.  P.  Bailey,  Jr . 

C.  E.  Bartlett . 

S.  F.  Bates . 

J.  J.  Burns . 

R.  J.  Canniff . 

J.  C.  D.  Clark . 

Noble  L.  Clay . 

E.  J.  Cooney . 

J.  E.  Davies . 

Wm.  Gould . 

Stanley  Grady . . 

A.  W.  Humm . 

G.  M.  Karshner . 

Thos.  F.  Kennedy . 

Harvey  A.  Keys . 

Stanley  E.  Little . . 

C.  A.  Luther . 

W.  A.  Morris . 

M.  F.  North . 

A.  P.  Post . 

Dorsey  R.  Smith . 

Louis  Stotz . 

Ada  Bessie  Swann  (Miss) 

H.  D.  Valentine . 

C.  W.  Warded . 

P.  B.  Wiske . 


. Chicago,  Ill. 

. Jenkintown,  Pa. 

.  .  .  .Wilmington,  Del. 

. Cleveland,  O. 

. Philadelphia,  Pa. 

. Macon,  Ga. 

. St.  Louis,  Mo. 

.  .  Poughkeepsie,  N.  Y. 

. Boston,  Mass. 

Winston-Salem,  N.  C. 

. . Lowell,  Mass. 

. Chicago,  Ill. 

. Boston,  Mass. 

. Philadelphia,  Pa. 

....  New  York,  N.  Y. 
....  New  York,  N.  Y. 
....  New  York,  N.  Y. 

. Pittsburgh,  Pa. 

. Lorain,  O. 

. Chicago,  Ill. 

. Brooklyn,  N.  Y. 

.  .  .  .Fort  Wayne,  Ind. 

. Philadelphia,  Pa. 

. Baltimore,  Md. 

. .  .  .New  York,  N.  Y. 

. Newark,  N.  J. 

. Chicago,  Ill. 

....  Philadelphia,  Pa. 
. Brooklyn,  N.  Y. 


Representatives  of  Affiliated  Associations 

W.  B.  Johnson  (Canadian  Gas  Association),  Toronto,  Ont., 
Can. 

W.  J.  Reagan  (Empire  State  Gas  &  Electric  Association), 
Utica,  N.  Y. 

Frank  Capen  (Gas  Sales  Association  of  New  England), 
Boston,  Mass. 

G.  C.  Klopf  (Illinois  Gas  Association),  Chicago,  Ill. 

E.  J.  Burke  (Indiana  Gas  Association),  Chicago,  Ill. 

E.  H.  Martin  (Iowa  District  Gas  Association) ,  Des  Moines, 
la. 

D.  W.  Hayes  (Michigan  Gas  Association),  Port  Huron, 
Mich. 

Wiley  F.  Corl  (Missouri  Association  of  Public  Utilities), 
St.  Louis,  Mo. 

John  L.  Tudbury  (New  England  Association  of  Gas  En¬ 
gineers),  Salem,  Mass. 

Jacob  B.  Jones  (New  Jersey  Gas  Association),  Bridgeton, 
N.J. 

G.  E.  Whitwell  (Pacific  Coast  Gas  Association),  Chicago, 
Ill. 

J.  Ward  Crankshaw  (Pennsylvania  Gas  Association),  Allen¬ 
town,  Pa. 

Luther  Gaston  (Southern  Gas  Association),  Birmingham, 
Ala. 


♦Deceased 


H.  E.  Danner  (Southwestern  Public  Service  Association), 
Houston,  Tex. 

C.  R.  Phenicie  (Wisconsin  Utilities  Association),  Green 
Bay,  Wis. 


COMMERCIAL  POLICY 


F.  R.  Barnitz . 

R.  B.  Brown . 

Charles  A.  Munroe 
F.  J.  Rutledge .... 
P.  S.  Young . 


New  York,  N.  Y. 
.Milwaukee,  Wis. 

. Chicago,  Ill. 

,  Philadelphia,  Pa. 
.  .  .  Newark,  N.  J. 


ARCHITECTS’  AND  BUILDERS’  SERVICE 


W.  A.  Adams,  Chairman,  Chicago,  Ill. 


B.  A.  Duvall .  .  . 
Philmer  Eves . .  . 
R.  A.  Koehler .  . 
Robert  B.  Mahn 
E.  W.  Murray .  . 


.  .  .  Baltimore,  Md. 
New  Haven,  Conn. 

. Newark,  N.  J. 

.  .  New  York,  N.  Y. 
...  .St.  Louis,  Mo. 


HOME  SERVICE 


Miss  Ada  Bessie  Swann,  Chairman,  Newark,  N.  J. 


R.  J.  Canniff . 

C.  C.  Curtis . 

Philmer  Eves . 

L.  Fisher  (Mrs.) . 

A.  W.  Humm . 

J.  L.  Johnson . 

Jessie  Lane  (Miss) . 

E.  Lloyd  (Mrs.) . 

M.  Lovell  (Miss) 

F.  L.  Marshall . 

C.  R.  Miller . 

Charles  A.  Munroe . 

Marjorie  Pidgeon  (Miss) 
P.  D.  Warren . 


Poughkeepsie,  N.  Y. 
.  .  .  Fall  River,  Mass. 
.  New  Haven,  Conn. 

. Cleveland,  O. 

.  .  .  New  York,  N.  Y. 
.  .  .Providence,  R.  I. 
.Schenectady,  N.  Y. 
.  .  .  Philadelphia,  Pa. 
. .  .New  York,  N.  Y. 

. Augusta,  Ga. 

. Portland,  Ore. 

. Chicago,  Ill. 

Coney  Island,  N.  Y. 
. Chicago,  Ill. 


HOUSE  HEATING 


Edward  P.  Bailey,  Jr.,  Chairman,  Cleveland,  O. 


G.  C.  Carnahan .  .  . 
A.  J.  Gallaher .... 
C.  H.  Kallstedt .  .  . 
Thomson  King 
W.  J.  Kniskern  .  . . 

Leo  Kroner . 

Eugene  D.  Milener 
N.  A.  Newton .... 

W.  T.  .Rasch . 

J.  F.  Reynolds .  .  .  . 
Thomas  G.  Storey . 


. Chicago,  Ill. 

. St.  Louis,  Mo. 

. Chicago,  Ill. 

....  Pittsburgh,  Pa. 
Schenectady,  N.  Y. 

. Portland,  Ore. 

. .  .  .  Baltimore,  Md. 

. Tulsa,  Okla. 

.  .  New  York,  N.  Y. 
.  .  New  York,  N.  Y. 
. Denver,  Colo. 


NOMINATING 

J.  E.  Davies,  Chairman,  Chicago,  Ill. 

Wm.  Gould  . . Boston,  Mass. 

G.  M.  Karshner . New  York,  N.  Y. 

Mabon  P.  Roper . . .  .Rockford,  Ill. 
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REFRIGERATION  BY  GAS 


H.  D.  Valentine,  Chairman,  Chicago,  Ill. 


Cyrus  Barnes .  . 
W.  O.  Baumann 

W.  E.  Stark _ 

F.  W.  Tyrrell.  .  . 


Boston,  Mass. 
.  .  Chicago,  Ill. 
.  Cleveland,  O. 
Omaha,  Neb. 


SALES  STIMULATION 


R.  J.  Canniff,  Chairman,  Poughkeepsie,  N.  Y. 


Chas.  T.  Aaron .  . 
Cyrus  Barnes 
L.  S.  Bigelow.  .  .  . 

J.  J.  Burns . 

Norman  Cantrell . 
James  M.  Coles .  . 
C.  A.  Collier .... 

J.  E.  Davies . 

Walter  M.  Fowler 


Battle  Creek,  Mich. 

. Boston,  Mass. 

. Buffalo,  N.  Y. 

. St.  Louis,  Mo. 

.  .  .  Gloucester,  N.  J. 
.  .  New  York,  N.  Y. 

. Atlanta,  Ga. 

. Chicago,  Ill. 

.  .  .  Philadelphia,  Pa. 


R.  G.  Gentry . 

Ismar  Ginsberg . 

J.  P.  Hanlan . 

A.  W.  Humm . 

Albert  M.  Kahn . 

G.  M.  Karshner . 

.  .  .  New  York,  N.  Y. 

Thos.  Kennedy . 

F.  A.  Lemke . 

Stanley  E.  Little . 

J.  P.  MacSweeney . 

H.  G.  Mentzer . 

Joseph  B.  Myers . 

M.  F.  North . 

.  .  .Fort  Wayne,  Ind. 

A.  P.  Post . 

M.  C.  Robbins . 

.  .  .  .  New  York,  N.  Y. 

Mabon  P.  Roper . 

Dorsey  R.  Smith . 

. Baltimore,  Md. 

Louis  Stotz . . 

C.  W.  Wardell . 

F.  A.  Weaver . 

INDUSTRIAL  GAS  SECTION 

4 


MANAGING  COMMITTEE 


NOMINATING 


H.  O.  Loebell,  Chairman,  New  York,  N.  Y. 
F.  F.  Cauley,  Vice-Chairman,  Chicago,  Ill. 


J.  B.  Allington.  .  . 
H.  O.  Andrew .  .  . 
E.  G.  deCoriolis . 
Wm.  DeFreitas .  . 
Hall  M.  Henry  .  . 

J.  H.  Gumz . 

W.  M.  Hepburn . 
C.  C.  Krausse.  . . 
J.  P.  Leinroth .  .  . 
C.  E.  Muehlberg . 
Carl  G.  Peterson. 

J.  F.  Quinn . 

R.  E.  Ramsay  .  .  . 
N.  T.  Sellman .  .  . 
H.  H.  Smith .... 
E.  J.  Stephany  .  . 
W.  D.  Thompson 
H.  E.  G.  Watson . 


.  .  .Rochester,  N.  Y. 
. .  New  York,  N.  Y. 

. Boston,  Mass. 

.  .  New  York,  N.  Y. 
.  .New  York,  N.  Y. 
.San  Francisco,  Cal. 
.  .  New  York,  N.  Y. 
....  Baltimore,  Md. 

. Newark,  N.  J. 

. Denver,  Colo. 

.  .  .  Providence,  R.  I. 
.  .  .  Brooklyn,  N.  Y. 
.  .  .  Philadelphia,  Pa. 
.  .New  York,  N.  Y. 

. Boston,  Mass. 

....  Pittsburgh,  Pa. 

. St.  Louis,  Mo. 

Toronto,  Ont.,  Can. 


Representatives  of  Affiliated  Associations 

C.  D.  Slimpin  (Canadian  Gas  Association),  Montreal,  Que., 
Can. 

C.  S.  Hilton  (Gas  Sales  Association  of  New  England), 
Pawtucket,  R.  I. 

H.  H.  Clark  (Illinois  Gas  Association) ,  Chicago,  Ill. 

F.  X.  Mettenet  (Indiana  Gas  Association),  Hammond,  Ind. 

C.  R.  Stahl  (Iowa  District  Gas  Association),  Davenport,  la. 
H.  E.  Broughton  (Michigan  Gas  Association),  Jackson, 

Mich. 

H.  B.  Holman  (Missouri  Association  of  Public  Utilities), 

St.  Louis,  Mo. 

J.  J.  Quinn  (New  England  Association  of  Gas  Engineers), 
Quincy,  Mass. 

R.  R.  Young  (New  Jersey  Gas  Association),  Newark,  N.  J. 

G.  E.  Whitwell  (Pacific  Coast  Gas  Association),  Chicago, 

Ill. 

D.  J.  Harding  (Pennsylvania  Gas  Association),  York,  Pa. 

I.  H.  Morehead,  Jr.  (Southern  Gas  Association),  Atlanta, 

Ga. 

R.  J.  Horn  (Southwestern  Public  Service  Association), 
Texarkana,  Tex. 

A.  A.  Schuetz  (Wisconsin  Utilities  Association),  Milwaukee, 
Wis. 


ADVERTISING 

F.  F.  Cahley,  Chairman,  Chicago,  Ill. 

P.  C.  Osterman . Elizabeth,  N.  J. 

V.  E.  Pratt . . . New  York,  N.  Y. 

E.  J.  Stephany . Pittsburgh,  Pa. 

W.  D.  Thompson . St.  Louis,  Mo. 


EDUCATION  OF  SALESMEN 


J.  P.  Leinroth,  Chairman,  Newark,  N.  J. 


F.  F.  Cauley .  .  . 
Wm.  DeFreitas. 
W.  M.  Hepburn 
C.  S.  Hilton .  .  . 
V.  E.  Pratt .  .  .  . 


. Chicago,  Ill. 

New  York,  N.  Y. 
New  York,  N.  Y. 
.Pawtucket,  R.  I. 
New  York,  N.  Y. 


EDUCATIONAL  INSTITUTIONS 

J.  J.  Quinn,  Chairman,  Quincy,  Mass. 

I.  H.  Morehead,  Jr . Atlanta,  Ga. 

C.  E.  Muehlberg . Denver,  Colo. 

H.  E.  G.  Watson . Toronto,  Ont.,  Can. 

G.  E.  Whitwell . Chicago,  Ill. 


H.  H.  Clark,  Chairman,  Chicago,  Ill. 

R.  M.  Searle . Rochester,  N.  Y. 

H.  E.  G.  Watson . Toronto,  Ont.,  Can. 


POLICY 


F.  F.  Cauley,  Chairman,  Chicago,  Ill. 


R.  B.  Brown . 

F.  C.  Freeman 
Charles  A.  Munroe 

C.  E.  Paige . 

R.  E.  Ramsay .... 

F.  M.  Rosenkrans. 

G.  E.  Whitwell. . . . 


.  Milwaukee,  Wis. 
Providence,  R.  I. 

. Chicago,  Ill. 

.  Brooklyn,  N.  Y. 
Philadelphia,  Pa. 
New  York,  N.  Y. 
. Chicago,  Ill. 


PROGRAM 

H.  O.  Loebell,  Chairman,  New  York,  N.  Y. 


J.  B.  Allington 
H.  O.  Andrew . 
F.  F.  Cauley.  . 
C.  C.  Krausse. 
J.  P.  Leinroth. 
J.  J.  Quinn .  .  . 
R.  E.  Ramsay . 


.  Rochester,  N.  Y. 
New  York,  N.  Y. 

. Chicago,  Ill. 

.  .  Baltimore,  Md. 
.  . .  Newark,  N.  J. 
.  .  .  Quincy,  Mass. 
Philadelphia,  Pa. 


PROGRESS 

C.  C.  Krausse,  Chairman,  Baltimore,  Md. 


A.  M.  Apmann . 
E.  G.  deCoriolis 
H.  B.  Holman . 
E.  J.  Stephany . 


New  York,  N.  Y. 
.  .  .  Boston,  Mass. 
. .  .  St.  Louis,  Mo. 
. .  Pittsburgh,  Pa. 


SUB-COMMITTEES 


East,  Outside  of  New  England 

A.  M.  Apmann,  Chairman,  New  York,  N.  Y. 


Joseph  Bees 
R.  L.  Manier  . . . 
E.  P.  Morehouse 

M.  J.  Roberts.  . . 
Max  Rosenberg . 

N.  T.  Sellman .  . . 


. Scranton,  Pa. 

.  .  .  Syracuse,  N.  Y. 
....  Newark,  N.  J. 
Tonawanda,  N.  Y. 
.  New  York,  N.  Y. 
.  New  York,  N.  Y. 


New  England 

E.  G.  deCoriolis,  Chairman,  Boston,  Mass. 


H.  J.  Ayling.  . . 
H.  L.  Barnes . . 
L.  B.  Crossman 
J.  W.  Howard . 
C.  G.  Peterson . 
R.  J.  Phelon. . . 
H.  H.  Smith .  .  . 
J.  H.  Sumner . . 
E.  L.  Woods.  . . 


New  Haven,  Conn. 
.  .  .  Hartford,  Conn. 

. Bristol,  Conn. 

.Woonsocket,  R.  I. 
. .  Providence,  R.  I. 
.  .Worcester,  Mass. 

. Boston,  Mass. 

.Cambridge,  Mass. 
.Springfield,  Mass. 


Harold  Babbs . 
J.  H.  Gumz .  .  . 
Herbert  Haas . 
W.  F.  Herdrich 
C.  M.  Roberts . 
Thos.  Telfer.  . . 


Pacific  Coast 

. Portland,  Ore. 

. San  Francisco,  Cal. 

. Oakland,  Cal. 

. Los  Angeles,  Cal. 

. Los  Angeles,  Cal. 

. San  Francisco,  Cal. 


West  of  Mississippi,  East  of  Rockies 

H.  B.  Holman,  Chairman,  St.  Louis,  Mo. 

L.  L.  Bleakly . Davenport,  la. 

Carroll  Collins . Iowa  Falls,  la. 
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J.  W.  Duvall.  .  .  . 
A.  L.  English 

H.  G.  Haff . 

E.  E.  Hahn . 

E.  F.  Hannah  .  .  . 

E.  H.  Lewis . 

C.  E.  Muehlberg . 

J.  H.  Porter . 

0.  F.  Reynolds  . 
E.  Stephenson,  Jr 

G.  T.  Swan . 

J.  M.  Williamson. 


. Wichita,  Kan. 

.  .  .  Council  Bluffs,  la. 

. Des  Moines,  la. 

. .  .Cedar  Rapids,  la. 

. Springfield,  Mo. 

Webster  Groves,  Mo. 

. Denver,  Colo. 

. Oskaloosa,  la. 

. Davenport,  la. 

. .  .  Kansas  City,  Mo. 

. Topeka,  Kan. 

. Waterloo,  la. 


West  of  Pittsburgh,  East  of  Mississippi 

E.  J.  Stephany,  Chairman,  Pittsburgh,  Pa. 


A.  B.  Greenleaf . Chicago,  Ill. 

Frederick  W.  Marklin . Kokomo,  Ind. 

A.  A.  Schuetz . Milwaukee,  Wis. 

C.  E.  Weston . Toledo,  O. 


H.  O.  Loebell . 
.T.  J-  Quinn .  .  . 
R.  E.  Ramsay 


New  York,  N.  Y. 
.  .  .Quincy,  Mass. 
.  Philadelphia,  Pa. 


RATES 


H.  O.  Loebell,  Chairman,  New  York,  N.  Y. 


H.  H.  Clark .  . 
C.  S.  Hilton  .  . 
J.  P.  Leinroth. 
R.  E.  Ramsay . 
G.  E.  Whitwell 


. . .  .Chicago,  Ill. 
Pawtucket,  R.  I. 
.  .  .  Newark,  N.  J. 
Philadelphia,  Pa. 
.  .  .  .Chicago,  Ill. 


RESEARCH 


J.  B.  Allington,  Chairman,  Rochester,  N.  Y. 


H.  B.  Holman . 

C.  G.  Peterson 

J.  F.  Quinn . 

F.  M.  Rosenkrans . . 
L.  J.  Sullivan . 


.  .  .St.  Louis,  Mo. 
Providence,  R.  I. 
.  Brooklyn,  N.  Y. 
New  York,  N.  Y. 
.  Rochester,  N.  Y. 


PUBLICITY 


SURVEY 


H.  O.  Andrew,  Chairman,  New  York,  N.  Y. 


J.  B.  Allington. 
F.  F.  Cauley .  .  . 
E.  G.  deCoriolis 
C.  C.  Krausse .  . 
J .  P.  Leinroth .  . 


Rochester,  N.  Y. 
....  Chicago,  Ill. 
.  .  Boston,  Mass. 
.  Baltimore,  Md. 
, . .  Newark,  N.  J. 


R.  E.  Ramsay,  Chairman,  Philadelphia,  Pa. 


E.  L.  Gates. .  . . 
Hall  M.  Henry. 
R.  L.  Manier.  . 
H.  A.  Sutton.  . 

F.  A.  T uttle .  .  . 


. Chicago,  Ill 

New  York,  N.  Y 
.  .  Svracuse,  N.  Y 
. . .  Newark,  N.  J 
. .  .Newark,  N.  J 


MANUFACTURERS’  SECTION 


MANAGING  COMMITTEE 

Wendell  L.  Smith,  Chairman,  Battle  Creek,  Mich. 
Watson  E.  Derwent,  Vice-Chairman,  Rockford,  Ill. 

Howard  Bruce . Baltimore,  Md. 

F.  A.  Lemke . Kalamazoo,  Mich. 

Donald  McDonald . New  York,  N.  Y. 

C.  J.  Ramsburg . Pittsburgh,  Pa. 

Representatives  of  Affiliated  Associations 

Geo.  Hobbs  (Canadian  Gas  Association),  Toronto,  Ont., 
Can.  . 

F.  K.  Wells  (Gas  Sales  Association  of  New  England), 

Boston,  Mass. 

Geo.  D.  Roper  (Illinois  Gas  Association),  Rockford,  Ill. 

A.  L.  Hollinger  (Indiana  Gas  Association),  Chicago,  Ill. 
Geo.  D.  Roper  (Iowa  District  Gas  Association),  Rockford, 
Ill. 

J.  A.  Weston  (Michigan  Gas  Association),  Lansing,  Mich. 
Arthur  Stockstrom  (Missouri  Association  of  Public  Util¬ 
ities),  St.  Louis,  Mo. 

A.  E.  Norton  (New  England  Association  of  Gas  Engineers), 
Boston,  Mass. 

C.  E.  Bartlett  (New  Jersey  Gas  Association),  Philadelphia, 
Pa. 

C.  E.  Bartlett  (Pennsylvania  Gas  Association),  Philadel¬ 
phia,  Pa. 

G.  W.  Bean  (Southern  Gas  Association),  Washington,  D.  C. 
C.  H.  Seidenglanz  (Southwestern  Public  Service  Associa¬ 
tion),  Dallas,  Tex. 

W.  E.  Derwent  (Wisconsin  Utilities  Association),  Rockford, 
Ill. 

DIVISION  OF  MANUFACTURERS 
Accessories 

R.  Mueller . Decatur,  Ill. 

Apparatus  and  Works 

John  Lowe . . . New  York,  N.  Y. 


Gas  Range 

Charles  T.  Aaron . Battle  Creek,  Mich. 

Heating  Appliances 

H.  L.  Whitelaw . New  York,  N.  Y. 

Industrial  Appliances 

P.  C.  Osterman . Elizabeth,  N.  J. 

Lighting  Appliances 

Townsend  Stites . Gloucester,  N.  J. 

Meter 

W.  H.  Jefferson . New  York,  N.  Y. 

Office  Devices 

H.  J.  Johnson . New  York,  N.  Y. 

Water  Heater 

P.  H.  Hamilton . Cleveland,  O. 

Supply 

Kenneth  Seaver . Pittsburgh,  Pa. 

EXHIBITION 

W.  L.  Smith,  Chairman,  Battle  Creek,  Mich. 

C.  E.  Bartlett . Philadelphia,  Pa. 

Harold  Humphrey . New  York,  N.  Y. 

W.  E.  Steinwedell . Cleveland,  O. 

J.  D.  Taylor . Boston,  Mass. 

LABORATORY  EQUIPMENT 

Donald  McDonald,  Chairman,  New  York,  N.  Y. 

Howard  Bruce . Baltimore,  Md. 

J.  S.  DeHart,  Jr . Newark,  N.  J. 

NOMINATING 

Geo.  W.  Parker,  Chairman,  St.  Louis,  Mo. 

J.  S.  DeHart,  Jr . Newark,  N.  J. 

F.  A.  Lemke . Kalamazoo,  Mich. 


PUBLICITY  AND  ADVERTISING  SECTION 


MANAGING  COMMITTEE 


F.  L.  Blanchard,  Chairman,  New  York,  N.  Y. 

A.  W.  Hawks,  Jr.,  Vice-Chairman,  Baltimore,  Md. 


J.  M.  Bennett .  .  . 
A.  W.  Borden .  .  . 
H.  C.  Clark 
E.  J.  Cooney 

R.  E.  Fisher . 

M.  H.  Frank _ 

E.  F.  Gardiner.  . 
James  Lightbody 
R.  E.  Livingston. 
J.  J.  McMahon .  . 
G.  L.  Myers .... 
Clyde  H.  Potter . 

L.  K.  Starr . 

A.  C.  Watt . 


.  .  Philadelphia,  Pa. 
. . .  .Hastings,  Neb. 

. Newark,  N.  J. 

. Lowell,  Mass. 

San  Francisco,  Cal. 
.  Fond  du  Lac,  Wis. 

. Chicago,  Ill. 

.  .Vancouver,  B.  C. 
. .  New  York,  N.  Y. 

. Cleveland,  O. 

. Portland,  Ore. 

. .  Los  Angeles,  Cal. 

. Atlanta,  Ga. 

.  .New  York,  N.  Y. 


Representatives  of  Affiliated  Associations 

F.  A.  Jansen  (Canadian  Gas  Association),  Ottawa,  Ont., 
Can. 

F.  W.  Crone  (Empire  State  Gas  &  Electric  Association), 
New  York,  N.  Y. 

F.  D.  Cadwallader  (Gas  Sales  Association  of  New  England), 
Brookline,  Mass. 

B.  J.  Mullaney  (Illinois  Gas  Association),  Chicago,  Ill. 

L.  D.  Spragle  (Indiana  Gas  Association),  New  Albany,  Ind. 

J.  E.  Shuff  (Iowa  District  Gas  Association),  Lincoln,  Neb. 

Omar  P.  Stelle  (Michigan  Gas  Association),  Mt.  Clemens, 
Mich. 

J.  J.  Burns  (Missouri  Association  of  Public  Utilities),  St. 
Louis,  Mo. 

Geo.  H.  Scranton  (New  England  Association  of  Gas  En¬ 
gineers),  Derby,  Conn. 

S.  J.  Franklin  (New  Jersey  Gas  Association),  Millville,  N.  J. 
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Don  Ray  (Pacific  Coast  Gas  Association),  San  Francisco, 
Cal. 

J.  S.  S.  Richardson  (Pennsylvania  Gas  Association),  Phil¬ 
adelphia,  Pa. 

John  Paul  Lucas  (Southern  Gas  Association),  Charlotte, 
N.  C. 

C.  B.  McKinney  (Southwestern  Public  Service  Association) , 
Dallas,  Tex. 

W.  R.  Lacey  (Wisconsin  Utilities  Association),  Milwaukee, 
Wis. 

A.  G.  A.  MONTHLY 

F.  L.  Blanchard,  Chairman,  New  York,  N.  Y. 

J.  M.  Bennett . Philadelphia,  Pa. 

H.  C.  Clark . Newark,  N.  J. 

E.  F.  Gardiner . Chicago,  Ill. 

A.  W.  Hawks,  Jr . Baltimore,  Md. 

NOMINATING 

A.  C.  Watt,  Chairman,  New  York,  N.  Y. 

M.  H.  Frank . Fond  du  Lac,  Wis. 

L.  K.  Starr . Atlanta,  Ga. 

STATE  COMMITTEES  ON  PUBLIC  UTILITY 
INFORMATION 

State  Director  City 

Alabama  Leon  C.  Bradley  Birmingham 

Arkansas  Earle  W.  Hodges  Little  Rock 


Connecticut 

Clarence  G.  Willard 

New  Haven 

Florida 

R.  G.  Holly 

Sanford 

Georgia 

Willard  Cope 

Atlanta 

Illinois 

R.  R.  McGregor 

Chicago 

Indiana 

John  Mellett 

Indianapolis 

Iowa 

Joe  Carmichael 

Des  Moines 

Kansas 

H.  Lee  Jones 

Topeka 

Kentucky 

Louisiana- 

L.  B.  Herrington 

Louisville 

Mississippi 

Hugh  M.  Blain 

New  Orleans,  La. 

Michigan 

Alfred  Fischer 

Ann  Arbor 

Missouri 

J.  B.  Sheridan 

St.  Louis 

Nebraska 

Horace  M.  Davis 

Lincoln 

New  England 

Samuel  T.  MacQuarrie 

Boston,  Mass. 

New  Jersey 

J.  S.  S.  Richardson 

Camden 

New  York 
North  and 

Frederick  W.  Crone 

New  York 

South  Carolina 

S.  E.  Boney 

Raleigh,  N.  C. 

Ohio 

F.  J.  Bollmeyer 

Cleveland 

Oklahoma 

Edward  T.  McKay 

Oklahoma  City 

Oregon 

W.  P.  Strandborg 

Portland 

Pennsylvania 

Rocky 

J.  S.  S.  Richardson 

Philadelphia 

Mountain 

Geo.  E.  Lewis 

Denver,  Colo. 

Tennessee 

Percy  Warner 

Nashville 

Texas 

Geo.  McQuaid 

Dallas 

Washington 

E.  H.  Thomas 

Seattle 

West  Virginia 

A.  Bliss  McCrum 

Charleston 

Wisconsin 

A.  F.  Herwig 

Milwaukee 

TECHNICAL  SECTION 


MANAGING  COMMITTEE 

R.  C.  Cornish,  Chairman,  Philadelphia,  Pa. 

J.  P.  Haftenkamp,  Vice-Chairman,  Rochester,  N.  Y. 


W.  C.  Beckjord 
W.  A.  Bertke  .  . 
R.  H.  Burdick .  . 
R.  A.  Carter,  Jr, 
H.  R.  Cook,  Jr. 
H.  C.  Cooper .  . 
Geo.  B.  Evans. 
A.  C.  Fieldner .  , 
L.  A.  Kirch. .  .  . 
W.  R.  Morris.  .  . 

J.  A.  Perry . 

R.  G.  Porter. . . 
F.  W.  Seymour . 
A.  I.  Snyder 
L.  S.  Streng .  .  .  . 
H.  Vittinghoff.  . 
F.  C.  Weber .  .  . 
L.  J.  Willien .  .  . 


.  .  New  York,  N.  Y. 

. St.  Louis,  Mo. 

.  .New  York,  N.  Y. 
.  .New  York,  N.  Y. 
....  Baltimore,  Md. 
.  .  .  .Pittsburgh,  Pa. 

. St.  Louis,  Mo. 

.  .  .  .Pittsburgh,  Pa. 

. Chicago,  Ill. 

.  .Jersey  City,  N.  J. 
.  .  .  Philadelphia,  Pa. 

. Chester,  Pa. 

Battle  Creek,  Mich. 

. Detroit,  Mich. 

. Louisville,  Ky. 

. Boston,  Mass. 

. .  New  York,  N.  Y. 
. Boston,  Mass. 


Representatives  of  Affiliated  Associations 

J.  J.  Humphreys  (Canadian  Gas  Association),  Montreal, 
Que.,  Can. 

F.  F.  Ingwall  (Empire  State  Gas-  &  Electric  Association) , 
Binghamton,  N.  Y. 

R.  Buckminster  (Gas  Sales  Association  of  New  England) , 
Pawtucket,  R.  I. 

H.  E.  Bates  (Illinois  Gas  Association),  Chicago,  Ill. 

T.  J.  Kelly  (Indiana  Gas  Association),  Fort  Wayne,  Ind. 

C.  T.  Williams  (Iowa  District  Gas  Association),  Sioux  City, 
la. 

J.  A.  Brown  (Michigan  Gas  Association),  Jackson,  Mich. 

H.  C.  Feuers  (Missouri  Association  of  Public  Utilities), 
Sedalia,  Mo. 

F.  C.  Freeman  (New  England  Association  of  Gas  En¬ 
gineers),  Providence,  R.  I. 

C.  W.  Hoy  (New  Jersey  Gas  Association),  Glassboro,  N.  J. 
W.  S.  Yard  (Pacific  Coast  Gas  Association),  San  Francisco, 

Cal. 

N.  B.  Bertolette  (Pennsylvania  Gas  Association),  Bristol, 
Pa. 

D.  H.  Levan  (Southern  Gas  Association) ,  Savannah,  Ga. 

F.  C.  Armbruster  (Southwestern  Public  Service  Associa¬ 
tion),  Shreveport,  La. 

B.  F.  Lyons  (Wisconsin  Utilities  Association),  Beloit,  Wis. 


CARBONIZATION 

A.  M.  Beebee,  General  Chairman,  Rochester,  N.  Y. 
*Vernon  Baker,  Chairman,  Builders’  Section,  St.  Louis,  Mo. 
A.  W.  Warner,  Chairman,  Complete  Gasification  and 
Low  Temperature  Carbonization  Section,  Chester,  Pa. 

D.  W.  Wilson,  Chairman,  Operators’  Section,  Buffalo,  N.  Y. 


E.  H.  Bauer.  .  . 
W.  H.  Blauvelt 
J.  A.  Brown.  .  . 
N.  G.  Caputi .  . 
J.  E.  Cooper  .  . 
J.  D.  Davis  . .  . 
J.  L.  Eigenbrot 

*Deceased 


Worcester,  Mass. 
New  York,  N.  Y. 
.  .Jackson,  Mich. 
.  .  .  .  Salem,  Mass. 

. Utica,  N.  Y. 

.  .  Pittsburgh,  Pa. 
.  .  .Lowell,  Mass. 


A.  W.  Grant . 

A.  S.  Hall . 

Prof.  R.  T.  Haslam 

A.  C.  Klein . 

L.  E.  Knowlton .  .  . 

F.  D.  Lohr . 

S.  E.  Nims . 

W.  W.  Odell . 

Prof.  S.  W.  Parr .  .  . 
J.  Van  G.  Postles .  . 

F.  W.  Seymour .  .  . 

S.  B.  Sherman . 

W.  D.  Stewart.  .  .  . 

G.  W.  Stiles . 

J.  H.  Warnick.  .  .  . 

J.  R.  Wohrley . 

Peter  Young . 


. Chicago,  Ill. 

.  .Springfield,  Mass. 
.  .Cambridge,  Mass. 

. Boston,  Mass. 

,  .  .  Providence,  R.  I. 
.  .Jersey  City,  N.  J. 

. Rockford,  Ill. 

Minneapolis,  Minn. 

. Urbana,  Ill. 

.  .  .  Philadelphia,  Pa. 
Battle  Creek,  Mich. 

. Racine,  Wis. 

. Aurora,  Ill. 

. Portland,  Me. 

. Elrama,  Pa. 

.  .  New  York,  N.  Y. 
.  .Watertown,  N.  Y. 


Builders’  Section 

*Vernon  Baker,  Chairman,  St.  Louis,  Mo. 


F.  G.  Curfman .  .  . 
F.  J.  Kennedy. .  .  . 

E.  W.  King . 

Angus  MacArthur 
N.  H.  Memory  .  .  . 
W.  E.  Steinwedell 
H.  L.  Underhill .  . 
Leigh  Wickham .  . 
Louis  Wilputte  .  . . 
W.  H.  Wright 


New  York,  N.  Y. 
New  York,  N.  Y. 
.  .Syracuse,  N.  Y. 

. Chicago,  Ill. 

. .  .  Newark,  N.  J. 
.  .  .  .Cleveland,  O. 
.  .  Baltimore,  Md. 
.  .  .St.  Louis,  Mo. 
New  York,  N.  Y. 
New  York,  N.  Y. 


Operators’  Section 

D.  W.  Wilson,  Chairman,  Buffalo,  N.  Y. 


N.  G.  Caputi 
J.  L.  Eigenbrot .  . 

I.  T.  Haddock .  .  . 

S.  E.  Nims . 

R.  G.  Porter. 

S.  B.  Sherman .  .  . 

J.  Van  G.  Postles 
H.  C.  Wehnert.  . 


. Salem,  Mass. 

.  .  .  .Lowell,  Mass. 
Cambridge,  Mass. 
....  Rockford,  Ill. 

. Chester,  Pa. 

. Racine,  Wis. 

.  Philadelphia,  Pa. 
. .  .St.  Louis,  Mo. 


SUB-COMMITTEE 

Operating  Details  of  Carbonization  Equipment  for 
Revision  of  Catechism  of  Central  Station  Gas 
Engineering  Practice 

F.  D.  Lohr,  Chairman,  Jersey  City,  N.  J. 


N.  G.  Caputi 
J.  L.  Eigenbrot .  . 

I.  T.  Haddock .  .  . 

S.  E.  Nims . 

R.  G.  Porter. 

J.  Van  G.  Postles 

S.  B.  Sherman.  .  . 
H.  C.  Wehnert .  . 


.  . .  .Salem,  Mass. 
.  .  .  .  Lowell,  Mass. 
Cambridge,  Mass. 
....  Rockford,  Ill. 

. Chester,  Pa. 

.  Philadelphia,  Pa. 

. Racine,  Wis. 

.  .  .  .St.  Louis,  Mo. 


CAST  IRON  PIPE  STANDARDS 

Walton  Forstall,  Chairman,  Philadelphia,  Pa. 


H.  T.  Hirst . 

L.  R.  Lemoine.  .  . 
W.  Cullen  Morris 
G.  I.  Vincent .  . . . 


. Chicago,  Ill. 

Philadelphia,  Pa. 
New  York,  N.  Y. 
. .  Syracuse,  N.  Y. 
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CHEMICAL 

A.  F.  Kunberger,  Chairman,  Philadelphia,  Pa. 


Samuel  Ball . 

R.  L.  Brown . 

J.  D.  Davis . 

E.  A.  Dieterle . 

W.  A.  Dunkley .  . . 

A.  C.  Fieldner . 

C.  Earl  Littell . 

C.  A.  Lunn . 

Dr.  Thomas  A.  Mighill 
Prof.  J.  J.  Morgan .... 

Dr.  A.  R.  Powell . 

N.  R.  Prince . 

C.  A.  Schnerr . 

C.  C.  Tutwiler . 

E.  C.  Uhlig . 

J.  M.  Weiss . 

Dr.  J.  F.  Wing . 

J.  R.  Wohrley . 


. Bay  City,  Mich. 

. Pittsburgh,  Pa. 

. Pittsburgh,  Pa. 

. Chicago,  Ill. 

. Memphis,  Tenn. 

. Pittsburgh,  Pa. 

. New  Haven,  Conn. 

. New  York,  N.  Y. 

. Pawtucket,  R.  I. 

, . New  York,  N.  Y. 

. Chicago,  Ill. 

. Rochester,  N.  Y. 

. Chicago,  Ill. 

West  Conshohocken,  Pa. 

. Brooklyn,  N.  Y. 

. New  York,  N.  Y. 

. Boston,  Mass. 

. New  York,  N.  Y. 


SUB-COMMITTEES 
Editing  Gas  Chemists’  Handbook 

E.  C.  Uhlig,  Chairman,  Brooklyn,  N.  Y. 

Investigating  Corrosion 

Dr.  J.  F.  Wing,  Chairman,  Boston,  Mass. 

Purification 

C.  A.  Schnerr,  Chairman,  Chicago,  Ill. 

Testing  Gas  Purifying  Materials 

Dr.  A.  R.  Powell,  Chairman,  Chicago,  Ill. 

Testing  and  Evaluation  of  Gas  Oils 

C.  A.  Lunn,  Chairman,  New  York,  N.  Y. 


CONDENSING  AND  SCRUBBING 

D.  W.  Flowers,  Chairman,  St.  Paul,  Minn. 


J.  A.  Brown . 

R.  L.  Brown . 

R.  H.  Burdick . 

I.  T.  Haddock . 

J.  S.  Haug . 

Prof.  W.  J.  Huff .  .  . 
Prof.  O.  L.  Kowalke 
P.  F.  McEneny 

B.  Rahn . 

S.  B.  Sherman . . 


. . .  Jackson,  Mich. 
. .  .  Pittsburgh,  Pa. 
.  New  York,  N.  Y. 
Cambridge,  Mass. 
.  Philadelphia,  Pa. 
. .  Baltimore,  Md. 
. .  .Madison,  Wis. 
.  New  York,  N.  Y. 
.  Milwaukee,  Wis. 
. Racine,  Wis. 


E.  H.  Lewis . 

Jos.  Lucena . 

F.  A.  Ly decker . . . 

M.  I.  Mix . 

D.  A.  Powell . 

D.  D.  Ransdell.  . . 

F.  J.  Schafer . 

C.  C.  Simpson,  Jr  . 

F.  N.  Speller . 

L.  D.  Spragle . 

E.  S.  Stanton . 

T.  R.  Sucher . 

G.  W.  LeR.  Travis 
E.  S.  Umstead 

J.  D.  vonMaur. . . . 
C.  H.  Waring . 

C.  J.  Weinmeister. 
R.  H.  Whipple 

J.  T.  White . 

Chas.  Wilde . 

D.  M.  Workman .  . 


Webster  Groves,  Mo. 

. Syracuse,  N.  Y. 

. Newark,  N.  J. 

. Chicago,  Ill. 

. Milwaukee,  Wis. 

. .  .Washington,  D.  C. 
.  . .  .  Los  Angeles,  Cal. 
. . .  .  New  York,  N.  Y. 

. Pittsburgh,  Pa. 

.  .  Indianapolis,  Ind. 
Montreal,  Que.,  Can. 
.  .  New  Haven,  Conn. 
.  . .  .New  York,  N.  Y. 
.  .  .  .Providence,  R.  I. 
.  .Toronto,  Ont.,  Can. 
. .  .  Kansas  City,  Mo. 

. Atlanta,  Ga. 

....  Philadelphia,  Pa. 

. Brooklyn,  N.  Y. 

. Chester,  Pa. 

. Chicago,  Ill. 


SUB-COMMITTEE 
Gas  Demand  Recording  Meters 

H.  C.  Deffenbaugh,  Chairman,  Rochester,  N.  Y. 

J.  P.  Leinroth . Newark,  N.  J. 

G.  I.  Vincent . Syracuse,  N.  Y. 

T.  R.  Weymouth . Buffalo,  N.  Y. 


MEASUREMENT  OF  LARGE  VOLUMES  OF  GAS 

M.  E.  Benesh,  Chairman,  Chicago,  Ill. 


R.  C.  Cornish 

L.  R.  Dutton . 
G.  A.  Lane .  . . 

M.  I.  Mix 


Philadelphia,  Pa. 
.Jenkintown,  Pa. 
. . .  .Chicago,  Ill. 
. . .  .Chicago,  Ill. 


NOMINATING 

L.  J.  Willien,  Chairman,  Boston,  Mass. 

C.  N.  Chubb . Davenport,  la. 

F.  C.  Weber . New  York,  N.  Y. 


REVISION  OF  CATECHISM— EDITORIAL 

W.  J.  Serrill,  Chairman,  Philadelphia,  Pa. 

R.  H.  Burdick . New  York,  N.  Y. 

A.  E.  Forstall . New  York,  N.  Y. 

H.  Vittinghoff . Boston,  Mass. 


SUB-COMMITTEES 

Economies  of  the  Layout  and  Design  of  a  Modern 
Tubular  Condenser 

J.  S.  Haug,  Chairman,  Philadelphia,  Pa. 

I.  T.  Haddock . Cambridge,  Mass. 

P.  F.  McEneny . New  York,  N.  Y. 

Bruno  Rahn . Milwaukee,  Wis. 


Study  and  Presentation  of  Data  Gathered  by  Last 
Year’s  Committee 

Dr.  R.  L.  Brown,  Chairman,  Pittsburgh,  Pa. 


J.  S.  Haug  .... 
P.  F.  McEneny 
Bruno  Rahn . . . 
S.  B.  Sherman. 


.  Philadelphia,  Pa. 
New  York,  N.  Y. 
.  Milwaukee,  Wis. 
....  Racine,  Wis. 


Theory  of  Heat  Exchange  and  Condensation 

Prof.  W.  J.  Huff,  Chairman,  Baltimore,  Md. 

Prof.  Badger . Ann  Arbor,  Mich. 

Prof.  O.  L.  Kowalke . Madison,  Wis. 


DISTRIBUTION 

H.  E.  Bates,  Chairman,  Chicago,  Ill. 


A.  H.  Abbott 
David  P.  Allen .  .  . 

G.  R.  Althen . 

H.  B.  Andersen . . . 

J.  Ashworth . 

C.  N.  Chubb . 

P.  E.  Crosier . 

J.  K.  Crowell _ 

E.  H.  Enander . . . . 

Henry  Fink . 

A.  C.  Frey . 

F.  M.  Goodwin .  .  . 
Chester  Grey 

R.  G.  Griswold  . . . 

W.  G.  Hagan . 

Fred  W.  Hammett 

C.  A.  Harrison .  .  . 

D.  P.  Hartson .  .  .  . 

John  Hellen . 

Wm.  Henderson .  . 
V.  C.  Hoddick 

A.  C.  Howard .... 
R.  H.  Lawlor .... 


. St.  Paul,  Minn. 

. Des  Moines,  la. 

. Baltimore,  Md. 

.  . .  .  Philadelphia,  Pa. 
. .  .Jersey  City,  N.  J. 

. Davenport,  la. 

.  . .  Indianapolis,  Ind. 

. Yonkers,  N.  Y. 

. Chicago,  Ill. 

. Detroit,  Mich. 

.  .  .  .Worcester,  Mass. 

. Boston,  Mass. 

. Lansing,  Mich. 

,  .  .  .  New  York,  N.  Y. 

. Cleveland,  O. 

....  Milwaukee,  Wis. 

. Denver,  Colo. 

. Pittsburgh,  Pa. 

Grand  Rapids,  Mich. 

.  . . .  Los  Angeles,  Cal. 
. . .  .  Rochester,  N.  Y. 

.  . .  New  York,  N.  Y. 
. Jackson,  Mich. 


WATER  GAS 

J.  H.  Warnick,  General  Chairman,  Elrama,  Pa. 
C.  J.  O’Donnell,  Chairman,  Builders’  Section, 
Philadelphia,  Pa. 

T.  B.  Hopper,  Chairman,  Educational  Section, 
Washington,  D.  C. 

F.  E.  Drake,  Chairman,  Operators’  Section  on 
Carburetted  Water  Gas,  Lynn,  Mass. 

H.  C.  Blackwell,  Chairman,  Uncarburetted  Water 
Gas  Section,  Cincinnati,  O. 


A.  H.  Anderson. 

N.  G.  Caputi .  .  . 
H.  H.  Ferris 

A.  C.  Frey . 

H.  M.  Harriman 
R.  E.  Jones .... 
Robt.  L.  Klar .  . 
W.  W.  Klyce .  . . 
R.  E.  Kruger .  . . 

A.  W.  Lee . 

Robt.  Lindsay . . 
W.  J.  Murdock . 
W.  G.  Rudd .... 
W.  M.  Russell .  . 

O.  H.  Smith 

W.  D.  Stewart . . 

G.  E.  Whitwell . 
J.  H.  Wolfe .... 

H.  B.  Young .  .  . 


. Detroit,  Mich. 

. Salem,  Mass. 

. Newark,  N.  J. 

. . .  Worcester,  Mass. 

.  .  .  .  Brooklyn,  N.  Y. 

. Chester,  Pa. 

. Burlington,  la. 

. Pontiac,  Mich. 

.  .  .  Rochester,  N.  Y. 

. Louisville,  Ky. 

New  Bedford,  Mass. 

. Joliet,  Ill. 

. Chicago,  Ill. 

. Boston,  Mass. 

.  . .  New  York,  N.  Y. 

. Aurora,  Ill. 

. Chicago,  Ill. 

....  Baltimore,  Md. 
. Chicago,  Ill. 


SUB-COMMITTEES 
Builders’  Section 

C.  J.  O’Donnell,  Chairman,  Philadelphia,  Pa. 

W.  E.  Steinwedell . Cleveland,  O. 

Thos.  W.  Stone . Fort  Wayne,  Ind. 

A.  J.  Tenney . Newton,  la. 

H.  L.  Underhill . Baltimore,  Md. 


Educational  Section 

T.  B.  Hopper,  Chairman,  Washington,  D.  C. 

H.  H.  Ferris . Newark,  N.  J. 

R.  L.  Klar . Burlington,  la. 

A.  W.  Lee . Louisville,  Ky. 

O.  H.  Smith . New  York,  N.  Y. 


Uncarburetted  Water  Gas  Section 

H.  C.  Blackwell,  Chairman,  Cincinnati,  O. 
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Minutes  of  the  General  Sessions 


FIRST  SESSION 


Tuesday  Morning,  October  13,  1925 


The  Seventh  Annual  Convention  of 
the  American  Gas  Association,  Inc.,  was 
called  to  order  by  the  President,  Mr. 
H.  C.  Abell,  the  attendance  being  ap¬ 
proximately  1600  members  and  guests. 

The  President:  I  take  great  pleasure 
in  opening  the  Seventh  Annual  Conven¬ 
tion  of  the  American  Gas  Association. 
Just  six  years  ago  today,  October  13th, 
the  first  meeting  of  the  first  convention 
of  this  Association  was  called  to  order. 
I  think  the  figure  “13”  is  a  good  omen. 
Stop  and  consider  the  number  of  times 
it  enters  into  the  various  problems  of 
the  United  States — on  our  coins,  in  the 
flag,  dates  of  battles,  etc. 

The  Association  for  the  past  six  years 
has  been  true  to  the  objectives  of  the 
organizers  and' founders.  I  feel  the  As¬ 
sociation  was  most  fortunate  in  having 
had  Colonel  Fogg  as  Secretary-Manager 
for  a  number  of  years.  Colonel  Fogg 
through  his  initiative  conducted  the  af¬ 
fairs  of  this  Association  along  very  con¬ 
structive  lines. 

When  Colonel  Fogg  finally  concluded 
to  leave  the  Association,  he  suggested 


Mr.  Alexander  Forward,  and  Mr.  For¬ 
ward,  I  think,  has  conducted  the  affairs 
of  the  Association  in  a  most  admirable 
and  constructive  manner. 

The  program  which  we  have  arranged 
is  long.  I  would  suggest  that  if  anybody 
wishes  to  discuss  the  various  reports 
and  papers  presented  that  they  confine 
their  remarks  to  the  subjects. 

We  are  bringing  to  a  close  a  very  suc¬ 
cessful  year.  I  feel  that,  when  the  Asso¬ 
ciation  was  first  organized  at  its  first 
meeting  six  years  ago,  it  started  the  in¬ 
dustry  on  an  entirely  new  plane,  and  I 
feel  that  on  this  October  13th,  the  in¬ 
dustry  is  starting  on  a  higher  plane.  The 
industrial  gas  business  has  been  brought 
to  our  attention  and  the  possibilities  and 
opportunities  very  plainly  defined.  I 
think  through  the  efforts  of  the  Indus¬ 
trial  Gas  Section  during  the  past  year, 
the  Association  during  the  next  five 
years  will  place  itself  on  the  map  as  a 
leader  of  all  public  utility  associations 
in  this  country  and  practically  in  the 
world. 


MINUTES  OF  PREVIOUS  MEETING 

(Upon  motion,  seconded  and  carried,  the  reading  of  the  minutes  of  the  previous 
meeting  was  dispensed  with.) 
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TH  E  WH  ITE  HOUSE 


WA  S  H  I  N  G  TO  N 

September  16,  1925. 


My  dear  I£r.  Abell: 

Remembering  as  I  do  with  much  pleasure  iry 
previous  visit  to  the  Convention  of  the  American  Gas 
Association,  I  ora  doubly  glad  to  extend  my  greetings  to 
the  members.  Your  industry  has  seemingly  entered  upon 
a  new  period  of  growth,  and  this  will  be  steady  and 
permanent  in  proportion  as  your  Association  keeps  con¬ 
stantly  in  mind  that  it  is  an  opportunity  for  public 
service  as  well  as  personal  gam.  I  am  sure  that-  this 
object  will  be  always  before  you,  and  that  you  will  meet 
adequately  your  problems  and  your  responsibilities  to  the 
people  whom  you  serve. 

Very  truly  yours. 


GREETINGS  FROM  ABROAD 


The  following  communications  were 
read : 

.  “Heartiest  good  wishes  for  success  of 
conference  and  prosperity  of  American 
Gas  Industry  from  British  Commercial 
Gas  Association.” 

Signed,  J.  H.  Ellis,  President,  and 
F.  \Y.  Goodenough,  Chairman. 

“Every  good  wish  for  success  of  your 
convention.” 

(Signed.  Charles  F.  Butler.  President, 
The  Institution  of  Gas  Engineers.) 

“Greetings  and  good  wishes  for  a  very 
successful  convention.” 


(Signed,  Arthur  L.  Griffith,  Secretary. 
The  Society  of  British  Gas  Industries.) 

“We  beg  you  to  accept  our  best  wishes 
for  a  successful  meeting  of  your  Asso¬ 
ciation  and  its  further  progress.” 

(Signed,  Swiss  Society  of  Gas  &  Wa¬ 
ter,  Secretary.) 

“The  President  of  the  Technical  Soci¬ 
ety  of  the  Gas  Industry  in  France  ex¬ 
tends  to  the  American  Gas  Association 
cordial  greetings  and  hearty  good  wishes 
for  a  successful  convention.” 


GREETINGS  FROM  PACIFIC  COAST 


“As  you  muster  in  conference  and  for 
the  exchange  of  ideas,  we  of  the  West 
extend  to  you  of  the  East,  the  most 
hearty  congratulations  on  an  industrial 
Association  second  to  none  in  the  land, 
and  I  am  expressing  the  thought  of 


every  gas  man  on  the  Pacific  Coast  when 
I  say  that  we  wish  for  your  Seventh 
Annual  Convention  not  only  a  full,  but 
an  overflowing,  measure  of  success.” 

(Signed.  F.  J.  Schafer.  President,  Pa¬ 
cific  Coast  Gas  Association.) 


REPORT  OF  SECRETARY-MANAGER  FOR  THE  YEAR 

ENDING  SEPTEMBER  30.  1925 


Alexander  Forward,  New  York,  X.  Y. 


We  here  pass  another  milestone  in  the 
history  of  this  Association,  a  year  success¬ 
ful  as  measured  by  every  test — gratify- 
ingly  increasing  membership,  wise  and 
skillful  leadership  by  officers  and  direc¬ 


tors,  generous  and  effective  committee 
service,  loyal  and  enthusiastic  support 
from  the  industry  generally,  and,  built  on 
these,  a  confident  appreciation  of  our 
future  and  determination  to  meet  the  ex- 
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panding  needs  of  the  American  people 
whom  we  serve. 

Our  membership  as  of  September  30, 
1925,  stands  as  follows : 


Gas  companies  .  537 

Holding  companies  .  21 

Manufacturer  companies  ....  346 

Individual  active  members  .  .  .  2876 
Honorary  members .  4 


Although  the  field  of  gas  company 
membership  was  already  well  covered,  we 
had  a  net  gain  during  the  year  of  18  gas 
companies.  We  also  gained  4  holding 
companies,  53  manufacturer  companies 
and  403  individual  members.  The  increase 
in  manufacturer  company  and  individual 
members  during  the  year  was  twice  the 
increase  of  the  preceding  year.  Certainly 
these  figures  demonstrate  the  strength 
which  the  Association  occupies  in  the  in¬ 
dustry. 

The  President  will  in  his  annual  ad¬ 
dress  sketch  the  activities  of  the  Associa¬ 
tion.  They  will  further  appear  in  the 
general  and  sectional  meetings.  I  shall, 
therefore,  say  nothing  on  that  subject  ex¬ 
cept  that  no  Association  could  fail  in  its 
efforts  when  it  receives  such  earnest  and 
constant  support  and  cooperation  as  we 
have  from  all  sources  within  the  industry. 

Progress  of  the  Gas  Industry 

Through  the  splendid  cooperation  of 
the  gas  companies  our  statistics  this  year 
are  far  more  comprehensive  than  ever  be¬ 
fore.  The  industrv  has  continued  its 
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steady  march  of  progress. 

During  the  year  1924  the  manufactured 
gas  industry  produced  441,381,000,000 
cubic  feet  as  compared  with  418,000,000,- 
000  cubic  feet  in  1923,  an  increase  of 
23,381,000,000.  There  is  an  increase  of 
6,891,000,000  cubic  feet  of  carburetted 


water  gas,  of  1,317,000,000  cubic  feet  of 
coal  gas,  of  2,839,000,000  cubic  feet  of 
oil  gas  and  of  14,856,000,000  cubic  feet 
of  natural  gas  purchased  and  mixed  with 
manufactured  gas  for  public  use.  There 
was  a  decrease  of  2,522,000,000  cubic  feet 
of  coke  oven  gas  purchased  and  distrib¬ 
uted  for  public  use. 

The  number  of  ordinary  meters  in¬ 
creased  during  the  year  522,039,  while  the 
number  of  prepayment  meters  decreased 
33,183.  The  net  gain  in  meters  was  near¬ 
ly  half  a  million.  We  added  399,966  new 
customers  and  laid  4058  miles  of  gas 
main. 

Our  sales  in  1924  amounted  to  405,- 
200,000,000  cubic  feet,  an  increase  of 
20,478,000,000,  cubic  feet. 

Financial  Statistics 

In  compiling  annual  statistics  for  the 
year  1924  the  Association  has  included 
for  the  first  time  a  complete  financial  sur¬ 
vey  of  the  operations  of  the  industry. 

This  was  done  not  only  because  of  the 
desirability  of  knowing  where  we '  stand 
but  also  in  view  of  the  rapidly  increasing 
demands  from  bankers  associations,  fi¬ 
nancial  houses,  financial  publications  and 
other  sources,  reflecting  an  interest  which 
has  been  tremendously  stimulated  as  a  re¬ 
sult  of  the  position  we  occupy  in  the  mat¬ 
ter  of  the  stability  of  our  securities. 

Considering  that  this  represents  the 
first  attempt  to  gather  financial  statistics, 
the  percentage  of  replies  received  from 
the  member  companies  may  be  considered 
very  satisfactory.  With  a  few  exceptions, 
all  companies  reported  partially  on  the 
financial  questions  submitted.  Two  hun¬ 
dred  and  thirteen  gas  companies  repre¬ 
senting  sixty  per  cent  of  the  annual  sales 
of  gas  for  the  country  replied  to  all  finan- 


cial  questions  covering  the  years  1923  and 
1924.  This  is  an  encouraging  start  and 
the  Association  confidently  hopes  that 
more  complete  replies  from  company 
members  in  ensuing  years  will  enable  it 
to  make  the  financial  statistics  of  increas¬ 
ing  value  in  tracing  the  industry's  prog¬ 
ress. 

A  combined  income  statement  of  the 
213  gas  companies,  representing  60%  of 
sales  shows  an  increase  for  1924  over 

1923  in  gross  operating  revenue  of  3.6%, 
in  operating  expenses  of  1.8%  and  in 
taxes  of  .9%.  The  operating  income  in¬ 
creased  10.1%  and  the  gross  income 
10.8%. 

The  ratio  of  8.2%  of  gross  revenue 
paid  in  taxes  represents  a  heavy  burden 
for  the  industry.  It  is  considerably  in  ex¬ 
cess,  for  instance,  of  the  tax  ratio  of  the 
American  Electric  Railways  Association, 
which  in  a  combined  income  statement  of 
261  electric  railways  indicates  that  6.7% 
of  gross  revenue  was  paid  in  taxes  in 

1924  as  against  our  8.2%.  It  is  probable 
that  comparison  with  other  industries 
shows  an  even  greater  discrepancy. 
Furthermore,  when  the  taxes  as  reported 
by  the  companies  other  than  the  213 
covered  in  the  totals  just  stated  are  added, 
it  is  found  that  our  tax  ratio  is  8.7% 
covering  381  gas  companies.  This  means 
that  the  entire  industry  paid  in  1924  a 
total  tax  payment  of  approximately  $40.- 
000,000.  The  industry  could  well  afford 
to  make  an  exhaustive  study  of  taxes. 

A  review  of  the  combined  income  state¬ 
ment  for  the  213  gas  companies  shows 
gross  operating  revenue  per  thousand 
cubic  feet  of  1.073  in  1924  as  compared 
with  1.090  in  1923,  being  a  decrease  of 
approximately  2  cents  per  thousand  cubic 
feet  or  a  decrease  of  1.6%.  Operating 
expenses  and  taxes  in  1924  amounted  to 
.822  per  thousand  cubic  feet  as  compared 


with  .850  in  1923,  a  reduction  of  3  cents 
or  3.3%. 

These  figures  indicate  a  healthy  busi¬ 
ness  condition  and  demonstrate  the  essen¬ 
tial  stability  of  the  gas  industry. 

The  reduction  in  gross  operating  reve¬ 
nue  per  thousand  cubic  feet  reflects  the 
increasing  application  of  more  equitable 
rate  structures,  the  influence  of  increasing 
sales  of  gas  in  wholesale  quantities  for 
industrial  and  house  heating  purposes, 
and  the  effect  of  reduced  rates  applying 
to  such  wholesale  sales  in  reducing  the 
gross  revenue  per  thousand  cubic  feet.  It 
means  that  these  companies  take  2  cents 
less  revenue  per  M  from  their  customers 
and  at  the  same  time  their  consequent  re¬ 
duction  in  operating  expenses  increases 
the  operating  income  1  cent  per  M.  It 
demonstrates  that  the  industry  is  on  the 
right  track  in  stimulating  the  industrial 
and  other  large  volume  business  and  in 
applying  to  such  business  scientific  sched¬ 
ules  of  rates  which  result  in  benefit  both 
to  the  customers  and  to  the  companies. 

Associati on  O rganizati on 

I  would  be  both  officially  unapprecia¬ 
tive  and  personally  ungrateful  should  I 
neglect  to  record  here  my  admiration  for 
the  splendid  dvnamic  force  which  the 
President.  Mr.  Abell,  has  put  into  his 
work  for  the  Association.  He  has  given 
generously  of  his  time  and  thought  and 
deserves  unbounded  credit  for  the  com¬ 
manding  position  which  the  Association 
occupies  in  the  public  service  of  our  time. 

After  several  years  of  notable  work  for 
the  Association  Mr.  X.  T.  Sellman  re¬ 
signed,  effective  January  1  last.  He  was 
succeeded  as  Assistant  Secretarv-Mana- 
ger  by  Mr.  H.  W.  Hartman,  who  has 
been  with  the  Association  from  its  or¬ 
ganization  and  was  formerly  in  the  head¬ 
quarters  of  the  American  Gas  Institute. 


On  January  1,  Mr.  Rupert  L.  Burdick 
succeeded  Mr.  Louis  Stotz  as  Secretary 
of  the  Commercial  Section.  On  January 
1,  Mr.  J.  W.  West,  Jr.,  Chief  Engineer 
of  the  Virginia  State  Corporation  Com¬ 
mission,  was  also  added  to  the  staff. 

In  conclusion,  my  heartfelt  thanks  and 
appreciation  are  due  to  Mr.  George  G. 
Ramsdell,  dean  of  headquarters  staff  and 
veteran  of  the  Old  Guard  of  the  gas  in¬ 
dustry,  to  my  assistant,  Mr.  Hartman,  to 


the  other  Section  Secretaries,  Messrs. 
Person,  Berghorn  and  Burdick,  to  our 
Secretary  of  Affiliated  Associations,  Mr. 
Kurwin  R.  Boyes,  to  our  Service  Engi¬ 
neers,  Messrs.  King  and  West,  and  to 
every  member  of  the  headquarters  staff 
and  employees,  attesting  my  recognition 
of  a  year  of  loyal,  intelligent  and  satis¬ 
factory  labor  for  the  industry  whose  in¬ 
terest  it  is  our  sole  duty  and  pleasure  to 
serve. 


( Upon  motion ,  seconded  and  carried,  the  report  of  the  Secretary-Manager  was 
accepted.) 


On  call  from  the  President  for  report 
of  the  Treasurer,  Mr.  H.  M.  Brundage 
responded,  prefacing  his  report  by  the 
following  remarks: 

H.  M.  Brundage  (New  York,  N.  Y.)  : 
I  bring  you  a  happy  thought  this  morn¬ 
ing.  T  he  Association  Headquarters 
have  conducted  their  affairs  in  such 
shape  that  I  am  sure  you  will  be  grati¬ 


fied  to  know  the  financial  results,  and 
the  financial  results  will  show  you  the 
work  that  they  have  been  doing  more 
eloquently  than  I  can  show  you. 

All  of  the  records  have  been  examined 
and  verified  by  a  firm  of  public  ac¬ 
countants  and  the  securities  are  intact 
and  cash  is  in  the  bank. 


REPORT  OF  TREASURER 


H.  M.  Brundage,  New  York,  N.  Y. 


CONDENSED  GENERAL  BALANCE  SHEET— SEPTEMBER  30,  1925 

ASSETS 

INVESTMENTS  : 

United  States  Government  Liberty  Bonds  (Par  Value  $61,000.00)  $  60,234.63 

OFFICE  AND  GENERAL  EQUIPMENT: 

Furniture  and  Fixtures  .  $  14,778.71 

Library  .  2,438.44 

Total  .  $  17,217.15 


CURRENT  ASSETS : 

Cash  in  Bank  and  on  Hand,  as  per  Exhibit  “C”  .  $  9,130.13 

Accounts  Receivable : 

Miscellaneous  (Schedule  No.  1)  .  10,902.00 


Total  .  $  20,032.13 
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DEFERRED  ASSETS: 

Publications  (Estimated  Value  of  Inventory)  .  $  3,000.00 

Interest  Accrued  on  Securities  Owned  .  108.02 


Total  .  $  3,108.02 


TOTAL  ASSETS  .  $100,591.93 

LIABILITIES 

CURRENT  LIABILITIES : 

Audited  Vouchers  Payable  .  $  154.56 

SERVICE  LIABILITIES : 

Bulletin  of  Abstracts — Subscriptions  Paid  for  in  Advance  .  2.50 

DEFERRED  LIABILITIES: 

Contributions  Received  for  Industrial  Advertising  Campaign — Un¬ 
expended  Balance  .  13,448.45 

BALANCE : 

Excess  of  Assets  over  Liabilities — September  30,  1924,  as  per  Books  $  97,934.21 
Less : 

Decrease  for  the  Year  .  10,947.79 

NET  BALANCE — Being  Excess  of  Assets  over  Liabilities  (as  per 

Exhibit  “B”)  .  86,986.42 


TOTAL  LIABILITIES  .  $100,591.93 

ACCOUNTS  RECEIVABLE 

Advertising  Copy  Service  . .  $  875.00 

Advance  to  Laboratory  Department — Balance  Due  .  6.82 

Bulletin  of  Abstracts  Subscriptions  .  105.00 

Services  and  Expenses  of  Industrial  and  Service  Engineers  .  122.30 

Exhibition  Space  Rentals  for  the  Year  1924  .  260.00 

Exhibition  Space  Rentals  fo'r  the  Year  1925  .  4,055.00 

Monthly  Sales  Service  . ; .  4,497.75 

Proceedings  Subscriptions  and  Sales  .  98.50 

Sale  of  Publications  and  Merchandise  .  881.63 


Total  .  $  10,902.00 

STATEMENT  OF  INCOME  AND  PROFIT  AND  LOSS  FOR  THE  YEAR  ENDING 

SEPTEMBER  30,  1925 

REVENUES  AND  OTHER  RECEIPTS  : 

Dues  and  Memberships  : 

Individuals  .  $  14,250.25 

Companies  .  165,768.29 

-  $180,018.54 

Subscriptions  : 

Proceedings  .  $  1,343.20 

Bulletin  of  Abstracts  .  1,380.00 

-  $  2,723.20 

Miscellaneous  : 

Sale  of  Publications  and  Merchandise,  etc . $  20,433.20 

Advertising  Copy  Service  .  13,295.00 

Monthly  Sales  Service  .  22,678.00 

Service  and  Expenses  of  Industrial  and  Service  Engineers  ....  180.00 

Contribution  for  Research  Work  on  Gas  Meter  Tests  .  1,500.00 

Entertainment  Tickets,  Booth  Space  and  Other  Items 
Applicable  to  Convention  and  Exhibition  : 

1924  .  $  13,507.51 

1925  .  42,580.00  56,087.51  114,173.71 


Total  .  $296,915.45 
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PUBLICATION  EXPENSES: 

Monthly  Bulletin  .  $  9,797.06 

Bulletin  of  Abstracts  .  3,130.67 

Proceedings  .  11,483.29 

Service  Letters  . * .  2,010.00 

Advertising  Copy  Service  .  12,970.00 

Monthly  Sales  Service  .  15,948.74 

Publications  and  Merchandise  for  Resale  .  15,368.05 


Total  . . .  70,707.81 


BALANCE  .  $226,207.64 


GENERAL  AND  ADMINISTRATIVE  EXPENSES: 


Special  and  Sectional  Activities  . 

Memberships  in  Other  Organizations  . 

Travelling,  Investigation  and  Field  Work  . . . 

Convention  and  Exhibition  Expenses  : 

Applicable  to  Year  1924  . . .  $  44,009.08 

Applicable  to  Year  1925  .  5,764.59 


Rent  and  Light  . 

Salaries,  Including  Counsel  Services  . 

Stationery,  Printing  and  Supplies,  etc . 

Telephone,  Telegraph  and  Postage  . . . 

Miscellaneous  : 

Membership  List — Booklets  .  $  1,210.85 

Expense  of  Joint  Committee  .  1,000.00 

Executive  Board  and  Other  Committee  Meetings  . .  1,979.05 

General  and  Sundry  Items  .  1,986.30 


$  34,529.80 
1,385.22 
8,431.13 


49,773.67 

13,310.43 

109,402.58 

5,569.26 

6,968.91 


6,176.20  235,547.20 


EXCESS  OF  EXPENDITURES  OVER  REVENUES 


$  9,339.56 


PROFIT  AND  LOSS  DEBITS: 

Uncollectible  Accounts  Written  Off  .  $  519.00 

Depreciation  on  Furniture  and  Fixtures  .  1,511.16 

Motion  Picture  Film — Obsolete — Charged  Off  .  3,949.50 


Total  .  5,979.66 


GROSS  DEFICIT  .  $  15,319.22 


LESS:, 


Other  Income : 

Interest  on  Deposits  .  $  555.00 

Interest  on  Securities  Owned  .  2,799.10 

-  $  3,354.10 

Profit  and  Loss  Credits : 

Profit  on  Sale  of  United  States  Liberty  Bonds  . $  1,014.63 

Adjustment  of  Sundry  Over  Payments,  etc .  2.70  1,017.33 


Total 


4,371.43 


NET  DEFICIT  FOR  THE  PERIOD  .  $  10,947.79 


SURPLUS— BEING  EXCESS  OF  ASSETS  OVER  LIABILITIES  AT  SEP¬ 
TEMBER  30,  1924  .  $  97,934.21 

LESS: 

Net  Deficit  for  Current  Period  .  10,947.79 


BALANCE— BEING  EXCESS  OF  ASSETS  OVER  LIABILITIES  AT  SEP¬ 
TEMBER  30,  1925  .  $  86,986.42 
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STATEMENT  OF  CASH  RECEIVED  AND  DISBURSED  BETWEEN 
OCTOBER  1,  1924  AND  SEPTEMBER  30,  1925 

BALANCE : 

Cash  on  Hand  October  1,  1924 : 


Corn  Exchange  Bank  .  $  1,028.47 

Office  Cash  Fund  .  1,000.00 

Total  . .  $  2,028.47 


RECEIPTS 

DUES,  MEMBERSHIPS  AND  SUBSCRIPTIONS: 


Membership  Dues : 

Individuals  .  $  14,250.25 

Companies  .  165,768.29 


Subscriptions  : 

Proceedings  . $  1,281.00 

Bulletin  of  Abstracts  .  1,320.00 


$180,018.54 

2,601.00 


Total 


$182,619.54 


OTHER  REVENUE : 


Interest : 

On  Bank  Balances  .  $  555.00 

On  Securities  Owned  .  2,816.81 


Miscellaneous : 

Sales  of  Publications  and  Merchandise,  etc.  $  21,492.83 
Entertainment  Tickets,  Booth  Space  and 
Other  Items  Applicable  to  Convention 
and  Exhibition : 


1924  .  14,532.51 

1925  . .  38,525.00 


MISCELLANEOUS  RECEIPTS: 


$ 


$ 


3,371.81 


74,550.34 


From  Sale  of  United  States  Liberty  Bonds,  Par  Value 

^  ($30,000.00)  . . . .  $  30,525.63 

For  Service  and  Expenses  of  Industrial  and  Service 

Engineers  .  299.99 

Advertising  Copy  Service  .  13,040.00 

Monthly  Sales  Service  .  19,305.25 

Subscriptions  for  Industrial  Advertising  Campaign  _  26,539.87 

Contributions  for  Research  Work  on  Gas  Meters  Tests  1,500.00 

Miscellaneous  Items  .  52.73 


Total  .  $169,185.62 

GROSS  RECEIPTS  .  $351,805.16 

TOTAL  .  $353,833.63 


DISBURSEMENTS 


INVESTMENT  AND  CAPITAL  EXPENDITURES  : 


Furniture  and  Fixtures  Purchased  .  $  1,280.01 

United  States  Liberty  Bonds  Purchased,  Par  Value  ($20,000.00)  . .  20,262.00 


Total  .  $  21,542.01 

PUBLICATION  EXPENSES: 

Monthly  Bulletin  .  $  10,348.43 

Bulletin  of  Abstracts  . .  3,563.82 

Proceedings  .  11,646.67 

Service  Letters  .  2,010.00 

Advertising  Copy  Service  .  12,970.00 

Monthly  Sales  Service  .  17,663.99 

Publications  and  Merchandise  for  Re-Sale  .  15,499.29 


Total  .  $  73.702.20 
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GENERAL  EXPENSES : 


Special  and  Sectional  Activities  . 

Memberships  in  Other  Organizations  . . 

Traveling,  Investigation  and  Field  Work  of  Secretary- 
Manager,  Industrial  Engineers  and  Other  Members  of 


Association  Staff  . 

Convention  and  Exhibition  Expenses  : 

1924  . 

1925  . 

Office  Expenses  : 

Rent  and  Light  .  $  13,310.43 

Salaries  —  Association  Staff,  Including 

Counsel  .  109,402.58 

Stationery,  Printing  and  Supplies  .  5,671.26 

Telephone,  Telegraph  and  Postage  .  6,859.81 

Miscellaneous — General  and  Sundry  .  2,029.60 


Membership  List — Booklets  . 

Expenses  of  Joint  Committee — National  Utility  Asso¬ 
ciation  . 

Executive  Board  and  Other  Committee  Meetings — 
Stenographic  and  Reporting  Work  and  Incidentals  . . 
National  Industrial  Campaign  Advertising  . 


$  35,064.33 
1,385.22 


8,673.42 


44,009.08 

5,727.74 


$137,273.68 

1,210.85 

1,000.00 

2  023  55 

13,091.42  249,459.29 


Total  Disbursements 


$344,703.50 


BALANCE — Cash  on  Hand  September  30,  1925: 

Corn  Exchange  Bank  .  $  8,130.13 

Office  Cash  Fund  . .  1,000.00  9,130.13 

TOTAL  .  $353,833.63 


(Upon  motion,  seconded  and  carried, 
cepted.) 

The  President:  We  will  now  listen  to 
an  address  by  Mr.  R.  M.  Searle,  Presi¬ 
dent,  Rochester  Gas  and  Electric  Corpo¬ 
ration,  Rochester,  N.  Y.  He  needs  no 
introduction  by  me  to  this  audience. 


the  report  of  the  Treasurer  zoas  ac- 

Everybody  knows  that  Mr.  Searle  has 
been  a  leader  in  public  utility  fields  for 
a  great  many  years.  I  take  great  pleas¬ 
ure  in  presenting  Mr.  Searle. 


THE  PRESENT  PROBLEMS  OF  THE  GAS  INDUSTRY 


Robert  M.  Searle,  President,  Rochester  Gas  &  Electric  Corporation, 

Rochester,  N.  Y. 


I  have  been  scheduled  to  discuss  with 
you  “The  Present  Problems  of  the  Gas 
Industry.”  The  more  I  think  about  it  the 
more  firmly  am  I  convinced  that  the  word 
“problems”  should  be  discarded  and  the 
word  “opportunities”  used  in  its  stead. 

Up  to  a  few  months  ago,  as  indicated 
by  your  President,  the  gas  industry  did 


indeed  have  a  serious  problem.  This  prob¬ 
lem  was  one  of  finance — How  to  get  the 
money  necessary  to  avail  ourselves  of  the 
opportunities  and  possibilities  offered  by 
our  industry?  In  this  connection  it  oc¬ 
curred  to  me  that  if  I  could  find  a  way 
to  visualize  to  financiers  and  absentee 
managers  what  the  rest  of  you  were  do¬ 
ing;  what  gas  really  meant  to  the  social 
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and  industrial  life  of  the  nation  and  how 
far  we  are  from  what  the  active  men  in 
the  industry  call  saturation,  we  could  get 
the  financiers  and  absentee  managers  to 
furnish,  from  time  to  time,  the  money 
necessary  to  enable  us  to  avail  ourselves 
of  our  opportunities  and  develop  the  pos¬ 
sibilities  of  the  gas  industry. 

I  could  think  of  no  better  or  more  con¬ 
vincing  way  to  do  this  than  through  the 
medium  of  moving  pictures.  So  we 
planned  and  produced  the  pictures.  Other 
companies  have  done  the  same  thing  and 
the  net  result  of  these  efforts  is  reflected 
in  the  fact  that  we  can  now  get  the  money 
which  the  industry  needs  for  its  develop¬ 
ment. 

It  might  interest  you  to  know  that  we 
exhibited  the  Rochester  Gas  &  Electric 
Corporation  film  to  a  group  of  men  who 
represented  about  3  billions  of  dollars  of 
invested  capital.  Out  of  the  25  or  30  men 
present  only  about  three  of  us  who  were 
actually  directing  and  managing  gas  prop¬ 
erties  did  not  feel  that  the  gas  industry 
was  losing  ground.  After  they  had  seen 
the  picture  and  were  told  something  of 
what  the  future  had  in  store  and  why, 
these  captains  of  finance  were  sold  on  the 
idea  of  providing  funds  for  carrying  on 
our  work.  The  planning  and  production 
of  our  company  movie  was  one  of  the 
speediest  and,  as  subsequently  transpired, 
one  of  the  most  effective  of  our  company 
efforts.  Other  companies,  as  I  said  be¬ 
fore,  have  resorted  to  the  moving  picture 
to  accomplish  the  things  which  our  com¬ 
pany  set  out  to  accomplish  and  with  the 
same  gratifying  results. 

The  high  schools  of  Rochester  have 
adopted  our  movie  as  a  part  of  their  cur¬ 
riculum  and  the  indications  are  that  the 
picture,  with  some  modifications  designed 
to  meet  the  gaps  in  intellectual  develop¬ 
ment,  will  be  adopted  for  the  grammar 


schools.  When  this  has  been  done  it  will, 
obviously,  be  much  easier  for  us  to  de¬ 
velop  the  opportunities  that  are  ahead  of 
us  because  the  children,  through  their  in¬ 
fluence  on  parents,  will  establish  for  us  a 
path  of  least  resistance  to  confidence  and 
good  will  without  which  we  cannot  forge 
ahead  as  we  should. 

I  can  remember  only  a  few  years  ago 
there  was  a  dispute  on  this  floor  for  three 
days  as  to  whether  the  dues  should  be 
raised  from  five  to  ten  dollars  a  year. 
Today  you  heard  your  treasurer  talk  in 
terms  of  hundreds  of  thousands  of  dol¬ 
lars.  Does  not  that  fact  convey  to  you 
some  idea  of  the  progress  that  has  been 
made  in  a  few  years  on  the  question  of 
finance  ? 

It  takes  money  to  develop  a  business. 
To  secure  this  money  we  must  sell  our 
securities.  We  are  the  trustees  of  a  great 
natural  beneficent  monopoly.  If  we  do 
not  sell  securities  and  carry  on  as  we 
should,  then  we  are  false  to  that  trustee¬ 
ship  and  our  business  will  not  thrive. 
But,  as  I  see  it,  there  is  not  the  slightest 
danger  ahead  for  the  industry  in  that 
respect. 

Now  in  the  last  few  years  the  wide¬ 
spread  use  of  electricity  for  lighting  pur¬ 
poses  displaced  billions  of  cubic  feet  of 
gas.  This  fact  to  the  uninitiated  spelled 
ruin  for  the  gas  industry  but  nothing 
could  be  farther  from  the  truth.  Look 
around  you  at  the  exhibits  at  this  con¬ 
vention  and  you  will  realize  why.  That 
loss  put  the  industry  on  its  mettle,  so  to 
speak,  and  new  uses  for  gas  have  been 
developed,  particularly  in  the  industrial 
field,  so  that  we  have  not  only  made  up  the 
loss  but  have  forged  ahead  by  leaps  and 
bounds. 

In  my  opening  remarks  I  stressed  the 
fact  that  the  word  “problems”  should  be 
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changed  to  “opportunities.”  On  that 
point  I  do  not  wish  to  be  understood  as 
indicating  that  we  have  no  problems  at 
all.  What  I  meant  to  convey  was  this : 
the  things  that  we  shudder  at  as  problems 
are  in  reality  opportunities.  For  instance: 
the  question  of  research  work  in  connec¬ 
tion  with  the  discovery  and  development 
of  new  uses  for  gas  and  for  more  efficient 
methods  of  gas  manufacture  is  a  serious 
one  and  is,  strictly  speaking,  a  problem, 
yes,  even  a  serious  problem.  But  it  is 
also  the  doorway  to  still  greater  oppor¬ 
tunities  and  the  possibilities  beyond  this 
doorway  are  so  wonderful  that  in  the 
pursuit  of  them  those  bugbears  of  our  in¬ 
dustry,  viz :  duplication  and  standardiza¬ 
tion,  fade  into  insignificance.  We  must 
not  wait  for  the  ultimate.  ,If  we  do,  we 
will  make  no  progress.  Don’t  tell  your 
laboratory  man  or  engineer  that  he  must 
not  do  this  or  that  because  it  is  a  dupli¬ 
cation  of  the  work  of  the  Massachusetts 
Institute  of  Technology  or  the  Stevens 
Institute  of  Hoboken,  or  Johns  Hopkins 
of  Baltimore.  Let  him  go  ahead  notwith¬ 
standing  and  you’ll  find  he  will  end  up  by 
developing  something  beneficial  to  our  in¬ 
dustry  and  therefore  to  society. 

Have  we  as  gas  men  taken  advantage 
of  our  opportunities?  If  we  jumped  at 
them  with  alacrity,  we  would  be  as  busy 
as  a  can-opener  in  a  kitchenette,  instead 
of  emulating  the  confusion  of  the  blind 
man  trying  to  dispose  of  a  plate  of 
spaghetti. 

The  job  confronting  the  gas  business 
today  is  to  keep  on  and  on.  Many  of  you 
who  have  heard  me  talk  know  that  I 
think  the  greatest  opportunity  that  con¬ 
fronts  us  is  house  heating.  Here  again 
we  have  been  putting  the  emphasis  on 
problem  instead  of  on  opportunity.  Op¬ 
portunity  of  course  has  its  problems  but 
because  opportunity  beckons  we  face  the 
problems  involved  with  courage  and  de¬ 


termination,  but  who  in  business  wants  to 
tackle  problems  which  do  not  in  the  last 
analysis  spell  opportunity.  But  we  must 
have  vision  and  we  must  have  the  courage 
to  strive  for  the  opportunities  that  vision 
presents.  Let  me  read  for  you  an  ex¬ 
cerpt  from  “Advertising  and  Selling 
Fortnightly”  which  I  think  has  the  ear¬ 
marks  of  one  Parsons. 

“Last  week  in  Chicago  I  paused  to  jot 
down  copy  from  an  outdoor  painted  sign 
on  Michigan  Avenue,  on  which  appeared 
a  red  brick  house  and: — ‘$224.14  was  the 
cost  of  heating  this  home  with  gas  last 
winter.  Ask  us  what  it  costs  to  heat  your 
home  with  gas.  Peoples  Gas  Light  & 
Coke  Company.’  ” 

Gentlemen,  that  is  tackling  a  problem 
with  courage  and  confidence  and  it  does 
it  because  of  the  opportunity  involved. 
Now  see  how  that  ad  reacted  upon  the 
man  who  wrote  the  following :  “I  wonder 
how  many  thousand  other  men  who 
never  gave  a  thought  to  heating  their 
homes  with  gas  will  bump  into  that 
$224.14  and  begin  to  figure  how  much 
last  winter’s  coal  cost  as  I  did?  By  the 
time  I  reached  the  bridge  I  had  dis¬ 
covered  a  complete  canvass  on  the  advan¬ 
tage  of  heating  a  home  with  gas.”  Such  is 
the  power  of  specific  examples  in  adver¬ 
tising. 

Friday  morning  I  took  breakfast  with 
a  man  whose  gas  bill  for  heating  his 
home  was  $630  in  the  1924-1925  season. 
When  I  confronted  George  with  his  old- 
time  attitude  towards  gas  bills  he  face¬ 
tiously  remarked  that  he  had  given  up 
collecting  oil  paintings  and  was  putting 

his  monev  into  the  comforts  that  flow 
* 

from  a  greater  use  of  gas  in  his  home. 

He  started  out  to  get  the  maximum 
human  comfort  in  his  home  and  he  is 
getting  it,  and  not  only  that,  he  is  a  sub- 
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scriber  to  our  securities.  These  facts 
automatically  make  him  a  booster  in  every 
way  that  would  benefit  our  industry  be¬ 
cause  we  get  under  his  skin  with  the 
greatest  service  ever  ofifered  to  mankind 
and  take  him  into  partnership  as  well. 

x\nother  opportunity  problem  in  this 
business  that  at  times  seems  discouraging 
is  the  lack  of  sufficient  reserve  to  charge 
of?  obsolete  apparatus  and  the  lack  of 
vision  in  knowing  when  to  use  the  junk 
heap  in  order  to  be  abreast  of  the  devel¬ 
opment  of  the  art.  If  we  do  the  customers 
justice,  and  it  frequently  calls  for  courage 
to  do  so,  we  will  collect  from  them  a 
small  pro-rata  so  that  certain  obsolete  and 
inefficient  plant  may  be  discarded  prompt¬ 
ly  and  new  plant  purchased  with  the 
money  so  obtained,  so  as  to  give  our  cus¬ 
tomers  what  they  are  entitled  to.  If  we  do 
not  do  that,  we  are  not  fair  trustees  of 
their  business  or  of  the  franchises  that 
they  have  given  us. 

Contrast  our  attitude  today  with  that  of 
the  man  twenty  years  ago  who  when  I 
suggested  that  we  sell  water  heaters  and 
gas  ranges  in  his  territory  said:  “If  we 
sell  gas  ranges  and  water  heaters  we  will 
have  an  office  full  of  kickers.”  He  could 
not  foresee  an  office  full  of  satisfied  cus¬ 
tomers.  But  his  type  has  passed. 

Speaking  of  the  industrial  use  of  gas, 
I  went  into  Philadelphia  not  long  ago  and 
ran  across  Mr.  Gadsden.  He  asked  me 
if  I  had  subscribed  to  the  A.  G.  A.  Post¬ 
age  Stamp  Fund  for  the  industrial  use  of 
gas.  I  said,  “Yes,  but  I  don’t  expect 
much  in  the  way  of  accomplishment  to 
result  from  so  small  an  expenditure  of 
money.” 

I  know  that  the  men  who  have  made  a 
study  of  the  situation  have  reached  the 
conclusion  that  to  cash  in  on  our  oppor¬ 
tunities  we  must  have  a  much  larger  fund. 


The  industrial  field  is  a  difficult  one.  The 
advantages  of  gas  over  other  fuels  must 
be  demonstrated  beyond  question  to  the 
prospective  customer.  The  process  of 
selling,  therefore,  is  slower  and  more 
costly  but  the  unit  sales  are  immeasurably 
larger  than  in  the  domestic  field.  It  is  the 
wholesaling  end  of  our  business  so  to 
speak  and  it  yields  excellent  returns. 
Therefore,  there  will  be  no  difficulty 
about  getting  the  funds  wherewith  to 
push  it. 

The  sale  of  customer  securities  in  Ro¬ 
chester  this  year  is  just  exactly  double 
that  per  month  of  a  year  ago.  Isn't  that 
gratifying  ?  Does  not  that  signify  that  we 
will  get  the  money  necessary  to  provide 
efficient  plants  so  that  we  may  give  even 
better  sendee  at  lower  rates?  Does  not 
that  mean  saturating  our  cities  with  solid 
comfort?  It  is  all  the  result  of  having 
courage,  enough  to  aim  to  give  one  hun¬ 
dred  per  cent  sendee  with  one  hundred 
per  cent  plants  and  to  shoot  as  closely  to 
that  mark  as  it  is  humanly  possible  to  do. 
I  had  an  instance  not  long  ago  of  the 
slant  some  people  have  on  progress.  We 
decided  to  discard  the  old  fashioned  loose 
leaf  ledgers.  This  resulted  in  considerable 
satisfaction  and  tremendous  saving.  The 
man  who  sold  us  those  ledgers  came  to 
me  and  asked  me  how  I  would  explain  to 
my  board  of  directors  why  I  was  not 
using  loose  leaf  ledgers.  I  said.  “Don't 
mention  that;  my  problem  is  to  explain 
why  I  used  them  so  long.’’ 

This  suggests  that  we  must  also  explain 
to  ourselves  from  time  to  time  why  we  do 
not  follow  the  line  of  progression.  We 
must  explain  to  ourselves  why  we  hold 
back  when  we  have  behind  us  the  urge 
and  inspiration  of  the  wonderful  benefits 
to  society  which  our  industry  provides. 
This  urge  and  inspiration  has  made  possi- 
this  wonderful  convention  which  is  a 
clearing  house  for  ideas  and  experiences. 
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This  urge  and  inspiration  has  made  possi¬ 
ble  the  tremendous  exhibit  which  visual¬ 
izes  for  us  the  progress  in  production  of 
devices  for  the  efficient  utilization  of  our 
product,  devices  which  have  made  it  pos¬ 
sible  to  fill  the  gaps  which  seemed  to 
threaten  the  very  existence  of  our  busi¬ 
ness  and  which  not  only  filled  the  gaps  but 


increased  our  sales  of  gas  so  enormously 
that  even  the  cautious  and  conservative 
investors  are  clamoring  to  put  their 
money  into  our  industry. 

(During  the  reading  of  the  President’s 
Address,  Mr.  A.  B.  Macbeth,  Vice-Presi¬ 
dent,  assumed  the  chair.) 


THE  PRESIDENT’S  ADDRESS 


H.  C.  Abell,  New  York,  N.  Y. 


Has  the  American  Gas  Association 
since  its  organization  in  1918  carried  out, 
and  is  it  now  conducting,  its  business 
and  pursuing  policies  which  are  in  ac¬ 
cordance  with  the  purposes  of  its  found¬ 
ers  and  along  the  broad,  comprehensive, 
unselfish  and  liberal  lines  laid  down  in 
its  Constitution? 

The  first  President,  Mr.  George  B. 
Cortelyou,  in  his  address  at  the  First 
Annual  Convention  of  the  American  Gas 
Association  in  Xew  York,  October  13th, 
1919  (six  years  ago  today),  made  the 
following  striking  statement: 

“Some  may  think  that  we  take  the 
work  of  the  Association  very  seriously. 
We  do.  We  would  be  unfitted  to  hold 
office  as  your  representatives  if  we  did 
not.  But  seriously  as  we  feel  the  respon¬ 
sibilities  you  have  put  upon  us,  few  of  us 
realize  what  the  value  of  the  Association 
would  be  to  the  industry  and  to  the 
country  if  it  should  actually  accomplish 
the  purposes  of  its  founders.  These  pur¬ 
poses  can  be  accomplished,  our  ideal  can 
be  achieved,  but  only  by  standing 
shoulder  to  shoulder,  only  by  hard  work 
and  genuine  cooperation,  each  member 
doing  his  share,  ‘pulling  his  weight  in 
the  boat*,  as  the  phrase  goes.  The  indus¬ 
try  must  as  never  before  impress  itself 
upon  each  community,  and  each  company 
must  feel  its  individual  responsibility  in 
that  regard.  It  is  as  true  today  as  it  ever 


has  been  that  ‘a  house  divided  against 
itself  cannot  stand.’  The  members  of  the 
gas  industry  must  cooperate  to  a  common 
end.  They  must  work  tirelessly  for  the 
highest  efficiency,  and  for  the  creation 
of  a  just  and  friendly  public  opinion. 

“Let  us  all  give  our  best  efforts  to  make 
our  industry  more  and  more  worthy  to 
hold  a  commanding  position  in  the  busi¬ 
ness  life  of  America. 

“Let’s  Go.  Let’s  Go  Forward — to  our 
task,  our  duty,  our  opportunity,  in  The 
Land  of  Fair  Play.” 

The  American  Gas  Association  has 
brought  about  unified  effort  in  the  gas 
industry  in  the  service  of  the  American 
public.  It  has  done  for  the  individual 
gas  company,  the  individual  manufact¬ 
uring  company  and  the  individual  mem¬ 
ber  what  no  one  could  do  for  himself. 
It  has  twenty-six  officers  and  directors 
from  all  branches  of  the  industry  meet¬ 
ing  regularly  and  deciding  broad  ques¬ 
tions  of  policy.  It  has  an  Advisory  Coun¬ 
cil  of  thirty-eight  members,  which  to¬ 
gether  with  the  members  of  the  Board 
and  guests,  meet  at  stated  periods  and 
confer  over  the  principal  problems  of 
the  industry.  It  has  been  the  policy  of 
the  Board  of  Directors  and  the  Advisory 
Council  to  invite  many  of  the  leaders 
of  the  industry,  who  do  not  happen  to 
be  members  of  the  Board  or  Council,  to 
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attend  the  conferences  and  participate 
in  its  deliberations.  It  has  four  hundred 
committee  members  from  all  sections  of 
North  America,  which  includes  all  de¬ 
partments  of  activity,  exchanging  views, 
experiences,  and  molding  the  develop¬ 
ments  of  the  future. 

The  Headquarters  personnel  in  June, 
1918,  consisted  of  eight  persons.  The 
Association,  in  order  to  be  of  the  maxi¬ 
mum  service  to  the  industry  and  to  ful¬ 
fill  its  place  in  the  public  utility  field  as 
a  servant  of  the  public,  had  to  augment 
many  of  its  initial  undertakings  and  was 
compelled  to  add  many  new  activities, 
until  today  it  has  thirty-two  people  at 
Headquarters,  properly  and  efficiently 
working  for  the  best  and  most  useful 
development  of  the  industry.  It  is  found 
that  even  that  organization  is  insufficient 
to  carry  out  and  meet  the  ever-increasing 
demands  made  by  the  industry  on  the 
Association.  I  will  not  take  your  time 
enumerating  the  many  and  diversified 
problems  and  activities  of  the  Associa¬ 
tion.  A  statement  was  prepared  to  be 
presented  at  one  of  the  Board  meetings 
and  I  think  that  statement  should  be 
published  in  the  Bulletin  for  the  enlight¬ 
enment  of  each  individual  member.  The 
statement  is  certainly  most  comprehen¬ 
sive  and  shows  in  detail  what  the  Asso¬ 
ciation  is  now  doing,  but  it  does  not 
show  some  of  the  many  problems  which 
should  be  undertaken  now,  or  in  the  near 
future.  It  appears  from  the  demands  of 
the  industry  on  the  Association,  that  it 
is  frequently  called  upon  to  answer  and 
solve  many  original  problems,  and  that 
the  important  function  of  collecting  and 
disseminating  accurate  information  is 
only  a  part  of  its  service  to  its  supporters 
and  to  the  public. 

The  Association  now  has  nearly  com¬ 
plete  statistics  on  each  branch  of  the  busi¬ 
ness,  the  results  of  the  labors  in  every 


part  of  the  field.  The  statistics  are  to  be 
made  available  as  completed.  Each  year 
the  companies  are  cooperating  more  and 
more  generally  and  promptly  in  furnish¬ 
ing  data  concerning  their  business,  all  of 
which  is  held  strictly  confidential.  Every 
gas  man  must  appreciate  the  importance 
of  this  and  the  absolute  necessity  for 
proper  statistics,  which  can  be  used  in  a 
constructive  way  to  develop  the  industry 
properly  and  adequately  as  a  serviceable 
public  utility.  Costs  and  the  factors  on 
which  such  costs  depend  and  by  which 
they  are  controlled  have  been  studied  by 
the  Committee  on  Analysis  of  Gas  Com¬ 
pany  Statistics  of  the  Accounting  Sec¬ 
tion  with  significant  results. 

I  believe,  in  the  past,  the  gas  industry 
has  fairly  well  covered  the  demands 
which  were  made  upon  it.  In  1918  it 
fully  realized  the  necessity  for  more 
concentration  on  the  unity  of  purpose 
and  therefore  combined  two  associations 
into  one.  It  now  appreciates  the  import¬ 
ance  for  more  concentration  on  its  part 
on  the  problems  of  utilization  and  the 
manufacture  of  gas  and  is  assisting  in 
the  study  and  advancement  of  these 
problems,  which  will  ultimately  mean  the 
generation  and  use  of  gas  in  the  most 
economic  way. 

The  Association,  I  believe,  fully  real¬ 
izes  the  opportunity  for  a  greater  serv¬ 
ice  and  is  diligently  planning  ways  and 
means  to  take  advantage  of  the  oppor¬ 
tunity,  which  soon  develops  into  a  neces¬ 
sity.  House  heating,  uses  of  gas  for 
many  industrial  purposes  now  being  sup¬ 
plied  by  other  means,  a  greater  use  by 
the  present  customers,  uses  not  now 
known  but  which  are  constantly  coming 
to  light,  the  development  of  the  most 
efficient  apparatus  and  appliances  to 
more  easily  displace  other  heat  compe¬ 
titors,  are  a  few  of  the  many  demands 
being  made  on  the  industry. 
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The  gas  business,  to  progress  and  to 
keep  pace,  must  meet  its  demands,  and  as 
a  public  utility,  its  obligations.  I  just 
mention  in  passing  some  of  the  import¬ 
ant  and  vital  problems  which  the  industry 
and  the  Association  are  wrestling  with 
today  and  which  must  be  solved  or  ad¬ 
vanced  work  undertaken  in  order  to  con¬ 
tinue  to  grow  and  to  be  of  the  maximum 
service  to  the  communities  served  and 
to  mankind. 

Originally,  practically  all  one  quality 
of  gas  was  distributed  in  any  one  com¬ 
munity — the  gas  was  used  principally 
for  one  purpose,  “lighting/’  The  added 
methods  of  manufacturing  gas  changed 
the  constituents  in  the  gas  distributed 
and  changed  its  specific  gravity.  Then 
came  the  increased  uses  for  gas  which 
made  it  impossible  to  permit  too  many 
variables  of  quality,  service,  and  type  and 
kind  of  appliance  to  enter  into  its  best 
and  proper  utilization.  Following  the  in¬ 
creased  and  greater  use  of  gas  came  the 
demand  for  a  thorough  investigation  for 
a  safer  and  more  efficient  utilization ; 
hence  the  immediate  need  of  an  appli¬ 
ance  testing  laboratory  was  apparent.  A 
call  was  then  made  on  the  industrv  for 
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financial  assistance  to  undertake  the 
work.  You  all  know  the  result — “The 
development  of  an  adequate  and  up-to- 
date  gas  appliance  testing  laboratory,” 
which  is  now  functioning.  The  labora¬ 
tory,  I  am  pleased  to  report,  has  the 
full  support  of  the  gas  industry,  the  gas 
companies,  and  the  appliance  manufac¬ 
turers.  It  also  has  the  full  support  and 
cooperation  of  the  Federal  Bureau,  The 
Bureau  of  Standards,  The  Bureau  of 
Mines,  Health  Bureaus,  etc.  A  report 
will  be  made  at  this  Convention  for  your 
information,  so  I  will  just  refer  to  the 
laboratory — the  report  will  give  you  the 
details.  The  other  important  demands 
which  are  now  pressing  will  unquestion¬ 
ably  soon  be  met.  We  all  realize  that  it 


takes  money  to  work  out  the  solution  of 
problems — and  I  know  the  industry  will 
gladly  meet  that  requirement  when  the 
needs  become  apparent  and  are  known. 

I  will  now  touch  on  the  magnificent 
results  accomplished  by  the  Sections, 
which  were  made  possible  by  the  very 
generous  contribution  by  the  members 
of  the  various  Committees  and  Sub- 
Committees  of  their  time,  energy  and 
brains,  given  in  the  most  unselfish  way 
to  assist  in  the  development  of  the  in¬ 
dustry. 

Accounting  Section 

In  addition  to  the  exchange  and  dis¬ 
semination  of  information  concerning  ac¬ 
counting  methods,  this  section  had  big 
things  to  do.  It  assisted  in  preparing  the 
Uniform  Classification  of  Accounts  for 
Gas  Companies  now  generally  in  use  by 
our  companies  and  recognized  legally  by 
most  of  the  states.  It  has  accomplished 
much  in  its  study  of  insurance  rates 
thereby  securing  substantial  reductions 
in  premiums.  It  makes  a  specialty  of  an¬ 
alyzing  gas  company  statistics  so  that  our 
people  may  know  where  they  are  on 
items  of  receipts  and  expenditures. 

In  cooperation  with  other  Sections, 
there  is  contemplated  the  study  of  tak¬ 
ing  on  diversified  business,  seasonal  busi¬ 
ness,  etc.,  and  its  ultimate  influence  on 
the  better  use  of  the  investment,  the 
cost,  especially  the  overhead  costs,  and 
the  ultimate  price  which  should  be 
charged  all  customers. 

The  Accounting  Section  has  rendered 
constructive  and  practical  contributions  to 
better  public  relations  through  the  study 
made  by  its  Committee  on  Relations 
with  Customers  of  how  these  relations 
can  be  improved  in  the  daily  contacts 
of  employees  of  departments  dealing 


with  the  public.  This  Section  is  one  of 
our  most  enthusiastic  and  most  thorough¬ 
ly  organized. 

Commercial  Section 

During  the  year  just  ended  the  Com¬ 
mercial  Section  has  prepared,  and,  with 
the  approval  of  the  Executive  Board, 
has  put  into  operation,  the  first  stage  of 
a  three-year  program  of  sales  develop¬ 
ment  through  the  medium  of  Regional 
Sales  Councils.  It  has  in  this  connection 
developed  a  Monthly  Sales  Service  now 
in  use  by  a  large  number  of  companies, 
designed  to  stimulate  commercial  sales. 
It  is  giving  the  strongest  support  to  home 
service  work,  to  window  displays  and  to 
advertising.  It  is  a  striking  fact,  that  as 
a  result  largely  due  to  this  activity,  the 
number  of  gas  companies  maintaining 
Home  Service  Departments  has  in¬ 
creased  from  fourteen  to  more  than 
sixty.  It  is  realized  a  tremendous  field 
for  broadening  our  business  is  afforded  by 
contact  with  the  women  of  the  nation, 
who  use  our  product  in  ten  million  homes. 

The  Section  has  also  made  a  most  ad¬ 
mirable  study  of  refrigeration  by  gas, 
which  is  to  be  followed  up  by  facts  and 
figures  to  demonstrate  its  practicability 
and  its  general  utilization.  It  is  thought 
that  this  development  will  be  a  factor 
in  improving  load  conditions  and  ulti¬ 
mately  influencing  beneficially  the  entire 
cost  of  service.  It  is  the  sincere  hope  that 
every  assistance  will  be  accorded  the 
manufacturers  of  this  very  important 
apparatus. 

In  1924  the  Section  undertook  the 
first  Summer  Sales  Conference  and  this 
has  been  followed  by  two  conferences  in 
1925  at  Lake  Mohonk,  N.  Y.,  and 
Gloucester,  Mass.,  each  of  which  was 
more  largely  attended  than  the  initial 
meeting  last  year.  In  cooperation  with 


architects  and  builders  the  Section  is  in¬ 
strumental  in  having  proper  appliances 
installed  in  homes  and  adequate  piping 
installed  in  all  buildings  for  the  maxi¬ 
mum  uses  of  gas.  The  preparation  of  a 
Domestic  Gas  Utilization  Handbook  for 
salesmen  and  commercial  representatives 
is  well  under  way.  The  Committee  on 
House  Heating  has  undertaken  the 
study  of  the  sales  side  of  this  branch  of 
our  business,  which  offers  such  large  pos¬ 
sibilities  for  the  future.  Believing  that  a 
more  accurate  statistical  knowledge  of 
customers  and  their  buying  habits  and 
motives  will  enable  gas  companies  to  plan 
commercial  activities  more  efficiently,  the 
Commercial  Section  has  been  actively 
gathering  facts  and  figures  on  all  major 
divisions  of  sales  work. 

385355 

Industrial  Gas  Section 

It  is  difficult  to  give  full  credit  to  the 
work  done  by  this  Section  at  a  time  when 
the  promotion  of  industrial  sales  is  most 
important.  It  is  behind  many  projects 
of  vital  interest,  including  research,  de¬ 
velopment  and  educational  work.  Under 
its  auspices  a  series  of  booklets  is  being 
issued  on  such  subjects  as  House  Heat¬ 
ing,  Combustion,  Bakeries,  Hotels  and 
Restaurants,  etc.  These  booklets  are  a 
great  credit  to  the  industry  and  have 
been  of  incalculable  value  and  conse¬ 
quently  have  been  warmly  received  by 
the  industry  generally.  They  contain  an 
enormous  amount  of  valuable  informa¬ 
tion  which  can  be  studied  with  profit  not 
only  by  engineers  but  by  all  those  vitally 
interested  in  the  gas  business. 

During  the  year,  at  the  instance  of  the 
Industrial  Gas  Section  and  with  the  full 
approval  of  the  Executive  Board,  there 
was  inaugurated  a  special  campaign  of  ad¬ 
vertising  gas  for  industrial  purposes. 
This  has  been  placed  in  various  trade 
magazines,  thereby  reaching  manufactur- 
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ers  who  can  efficiently  and  economically 
use  gas  as  a  fuel.  Funds  were  contributed 
voluntarily  by  a  group  of  the  large  gas 
companies,  which  were  very  generously 
and  gladly  given. 

Under  the  auspices  of  the  Industrial 
Gas  Section,  a  conference  of  engineers 
and  salesmen  was  held  in  New  York. 
The  attendance  was  good  and  the  dis¬ 
cussions  exceedingly  informative. 

The  course  for  Industrial  Gas  Sales¬ 
men,  recently  held  in  New  York,  was 
men,  helpful  in  demonstrating  to  the  in¬ 
dustry  the  great  opportunity  which  is 
held  out  to  it,  and  now  inviting  it  to 
take  the  business.  The  course  and  in¬ 
structions  indicated  quite  clearly  the  pos¬ 
sibility  for  the  gas  business  to  become 
the  real  vendor  and  distributor  of  a 
most  efficient,  convenient  and  reliable 
source  of  heat  for  use  by  industries  re¬ 
quiring  heat  in  their  manufacturing  proc¬ 
esses  and  operations,  and  for  use  do¬ 
mestically  by  further  development  and 
effort.  Many  of  you  have  seen  the  pro¬ 


gram  of  that  twelve-day  course,  which 
I  believe  speaks  for  itself. 

During  the  year,  articles  have  been 
written,  addresses  have  been  given,  dis¬ 
cussions  have  taken  place  and  much  ac¬ 
tual  work  has  been  done,  which  I  think 
has  made  some  of  us  feel  that  the  gas 
industry  has  permitted  some  industrial 
heating  installations  to  be  put  in,  by 
competitive  methods,  which  were  eco¬ 
nomically  incorrect.  This  is  righting  itself. 

Manufacturers'  Section 

The  manufacturers  of  gas  appliances, 
apparatus,  etc.,  are  most  loyal  and  thor¬ 
oughly  cooperative.  They  not  only  add 
tremendously  to  the  value  and  interest  in 
the  conventions,  but  they  work  in  many 
ways  toward  improvement  of  service  to 
the  public. 

The  interest  shown  by  the  manufactur¬ 
ers  is  graphically  demonstrated  by  the 
following  statement  of  the  amount  of 
exhibit  space  used  at  the  annual  conven¬ 
tions  : 


Year 

Location 

Number  of 
Exhibitors 

Sq.  Ft. 
Exhibition 

Space  Sold 

1918 

No  Convention 

1919 

New  York,  N.  Y. 

110 

8,606 

1920 

New  York,  N.  Y. 

110 

10,343 

1921 

Chicago,  Ill. 

112 

9,518 

1922 

Atlantic  City,  N.  J. 

135 

19,228 

1923 

Atlantic  Citv,  N.  J. 

165 

24,972 

1924 

Atlantic  City,  N.  J. 

181 

27,268 

1925 

Atlantic  City,  N.  J. 

177* 

30,380 

*To  date — July  29.  1925. 


Further  indication  of  the  thorough  co¬ 
operation  of  manufacturers  in  all  branches 

i. 

of  the  Association  work  is  shown  by  the 
fact  that  of  75  main  committees,  the 
manufacturers  are  represented  on  39  and 
participate  very  actively. 


Publicity  and  Advertising  Section 

This  section  is  the  mouthpiece  of  the 
gas  industry,  to  intelligently  and  inter¬ 
estingly  tell  to  the  American  people  its 
necessity,  purposes  and  accomplishments. 
Among  its  myriad  activities  is  the  issu- 
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ance  of  a  weekly  news  bulletin.  In  order 
to  check  up  what  this  means,  a  survey 
was  made  covering  the  months  from 
May  1  to  November  1,  1924,  when  it  was 
found  that  of  78  news  stories  sent  out 
by  the  Section,  the  total  number  of  news 
stories  used  and  distributed  by  the  State 
Committees  was  272.  Following  some  ac¬ 
tive  work  these  figures  were  considerably 
better  during  the  next  succeeding  six 
months  from  November  1,  1924,  to  May 
1,  1925,  when  121  stories  were  sent  out 
and  440  were  used  by  State  Committees. 
Generally  speaking,  the  Directors  of  the 
State  Committees  on  Public  Utility  In¬ 
formation  are  thoroughly  appreciative  of 
this  service. 

The  Section  continues  to  operate  the 
Advertising  Service  made  available  to 
gas  companies.  It  works  closely  with  all 
possible  sources  of  publicity  and  is  more 
and  more  generally  recognized  as  a  vital 
factor  in  the  Association  work. 

The  Section  is  featuring  the  very  im¬ 
portant  work  of  the  State  Public  Utility 
Information  Bureaus,  as  suggested  in  my 
opening  remarks.  I  will  have  more  to 
say  about  the  importance  of  this  work 
during  the  Convention. 

The  Publicity  and  Advertising  Section 
and  the  Commercial  Section  are  assist¬ 
ing  the  women  in  the  industry  to  become 
more  helpful  in  developing  the  business 
and  creating  better  public  relations.  It 
is  thought  that  the  women  can  do  more 
to  humanize  a  gas  company,  quoting  the 
words  of  Miss  Dillon  in  her  address  last 
year,  than  can  any  other  employee. 

I  feel  that  I  would  be  exceedingly 
lacking  if  I  did  not  refer  to  the  loyal 
and  effective  support  constantly  given 
the  gas  industry  by  the  trade  journals. 
I  also  wish  to  thank  the  many  other 
journals,  periodicals  and  papers  which 


have  so  many  times  spoken  a  good  and 
favorable  word,  but  nevertheless  a  true 
one,  for  the  industry.  Headquarters  has 
a  complete  list  and  a  reference  to  the 
articles  if  anyone  should  be  interested. 
I  also  wish  to  call  to  your  attention  some 
of  the  very  effective  gas  security  adver¬ 
tising,  statements  and  pamphlets  which 
have  been  published,  such  as  that  of 
Hambleton  and  Company  of  Baltimore, 
Bonbright  and  Company  of  New  York, 
etc. 

I  am  sure  that  the  gas  industry  very 
much  appreciates  this  support  and  feels 
that  the  business  justified  it  all  and  much 
more. 

Technical  Section 

Time  will  not  permit  me  to  dilate  on  the 
work  of  the  Technical  Section.  Its  rami¬ 
fications  and  many  important  details  make 
it  impossible  to  mention  even  a  few  of  the 
important  ones,  because  they  all  have  a 
decided  bearing  and  influence  on  the  in¬ 
dustry.  To  be  appreciated,  the  work  must 
be  studied  in  detail  through  its  proceed¬ 
ings  and  its  sectional  and  committee  meet¬ 
ings.  Its  myriad  lines  of  endeavor,  each 
being  made  available  to  all  our  people, 
have  been  of  untold  value  in  the  dissemin¬ 
ation  of  technical  information,  leading  to 
a  scientific  and  practical  development. 

Last  spring  in  Detroit  a  Distribution 
Conference  was  held  under  the  auspices 
of  the  Distribution  Committee  of  the 
Section,  which  was  attended  by  135  men 
most  seriously  interested  in  the  distribu¬ 
tion  problems  and  their  best  solution  to 
provide  for  the  future  as  well  as  the 
present.  \Ye  all  know  the  importance  of 
anticipating  the  future  demands  when 
designing  a  distribution  system  and  when 
changing  and  adding  to  the  old. 

I  cannot  even  take  time  at  this  General 
Convention  to  fully  discuss  the  many  im- 
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portant  lines  of  research  and  development 
undertaken  by  this  committee.  I  can 
merely  suggest  that  you  look  over  the  re¬ 
port  of  the  Distribution  Committee  and 
attend  the  meeting  on  Wednesday  after¬ 
noon,  at  which  time  the  report  will  be  pre¬ 
sented  and  given  a  full  discussion.  A 
general  demand  is  now  felt  for  a  continu¬ 
ation  of  these  Distribution  Conferences, 
to  permit  the  present  studies  to  be  ad¬ 
vanced  and  further  investigation  to  be 
made  to  ascertain  what  demands  of  addi¬ 
tional  investment  will  be  necessary  due  to 
developing  some  special  business  such  as 
house  heating,  etc. 

This  Committee,  through  a  sub-com¬ 
mittee  on  Definition  of  Terms,  is  collec¬ 
ting  data  as  to  load  factor,  demand,  etc., 
with  a  view  to  reaching  a  final  determina¬ 
tion  and  definition  of  terms  so  that  any 
attempted  description  of  these  factors  will 
be  uniformly  understood  throughout  the 
industry. 

The  Carbonization  Committee  of  the 
Technical  Section  undertook  a  study  of 
the  performance  of  several  kinds  of  gas¬ 
generating  equipments.  The  work  which 
is  being  done  in  connection  with  some  of 
the  staff  of  the  Massachusetts  Institute  of 
Technology  has  progressed  very  well  but 
has  not  been  completed.  When  the  final 
results  are  tabulated  and  the  report  com¬ 
pleted,  it  is  thought  it  will  be  of  consider¬ 
able  value  to  the  industry. 

A  study  of  complete  carbonization,  the 
availability  of  the  present  materials  for 
any  period  of  time,  has  been  suggested 
and  undertaken,  but  as  this  problem  may 
require  a  considerable  expenditure  of 
money,  no  definite  program  has  as  yet 
been  arranged. 

General  Committees 

The  work  of  the  Committee  on  Co¬ 
operation  with  Educational  Institutions 
has  been  conducted  most  successfully. 


The  committee  has  been  instrumental  in 
arranging  courses  in  gas  engineering  col¬ 
leges,  courses  of  lectures  on  public  utility 
relations,  financing  policy  and  many 
others.  It  has  for  its  ultimate  purpose 
proper  preparation  of  prospective  em¬ 
ployees  of  gas  companies,  and  an  educa¬ 
tion  of  the  public  as  a  whole  to  a  better 
understanding  of  the  most  important  part 
which  the  gas  industry  represents  in  the 
affairs  of  the  nation  and  in  its  future. 

The  Committee  on  Education  of  Gas 
Company  Employees  is  most  active  in  all 
its  undertakings.  It  has  issued  a  series 
of  valuable  booklets.  The  committee  also 
follows  and  promotes  with  success  the 
efforts  of  the  companies  to  heighten  the 
efficiency  and  stimulate  the  intercompany 
relations  of  employees. 

The  Accident  Prevention  Committee 
has  done  a  notable  work  and  its  activities 
have  resulted  in  stimulating  and  co-ordi¬ 
nating  the  activities  of  member  companies 
in  this  field.  It  co-ordinates  and  co-oper¬ 
ates  with  other  safety  organizations, 
which  stimulates  and  increases  its  useful¬ 
ness  and  efficiency. 

The  Customer  Ownership  Committee, 
as  its  name  implies,  works  to  increase  the 
acquisition  of  gas  company  securities  by 
the  patrons  and  employees  and  points  out 
to  company  executives  the  many  collateral 
advantages  of  such  ownership  and  the 
more  sympathetic  understanding  which 
such  ownership  brings  about. 

The  Committee  on  Rate  Fundamentals 
has  a  report  which  will  be  presented  at  a 
later  time  in  the  General  Sessions  and 
which  should  have  the  attention  of  this 
Convention. 

The  Rate  Structure  Committee  has 
some  vital  matters  for  your  consideration 
and  I  commend  its  report  to  your  earn- 
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est  perusal.  Both  the  committees  have 
done  exceedingly  good  work  in  fol¬ 
lowing  recent  decisions  of  courts  and 
commissions  and  have  pointed  out  the 
necessity  for  proper  rate  schedules  in 
order  to  permit  the  industry  to  provide 
the  maximum  service  and  facilities. 

The  Committee  on  the  Gas  Safety  Code 
has  completed  the  code.  The  amount  of 
work  necessary  and  the  numerous  confer¬ 
ences  which  had  to  be  held  before  a  con¬ 
clusion  could  be  effected  is  almost  un¬ 
believable.  The  industry  is  under  deep 
obligations  to  that  committee. 

I  have  not  mentioned  other  committees 
and  sub-committees,  not  because  the  ef¬ 
fectiveness  of  their  work  is  not  apprecia¬ 
ted  or  the  importance  of  their  undertaking 
not  known,  but  merely  because  I  cannot 
take  any  more  of  the  time  of  this  Conven¬ 
tion. 

I  have  merely  touched  on  some  of  the 
activities  of  the  Association,  just  to  in¬ 
dicate  that  it  is  following  out  the  objects 
of  its  founders. 

I  will  now  touch  on  the  future  as  I 
see  it. 

The  gas  industry  may  be  compared  to  a 
fast  growing,  aggressive,  and  developing 
city.  Its  work  is  never  completed.  Its 
problems  are  many  and  diversified.  The 
solution  or  progress  in  meeting  the  prob¬ 
lems  requires  constant  application  of  its 
residents  *  (membership)  shoulder  to 
shoulder  and  in  a  constructive  way,  with 
a  proper  supply  of  finances  through  con¬ 
tributions  or  taxes  to  pay  for  the  work 
of  the  planning  and  the  investigating 
which  must  be  done.  In  the  case  of  the 
city,  many  of  the  most  progressive  and 
advanced  citizens  are  called  upon  to  fur¬ 
nish  both — capital  and  their  time  and 
energy.  The  Gas  Association  is  similar  in 
some  respects. 


We  cannot  say  in  1925  that  the  Ameri¬ 
can  Gas  Association  has,  in  the  words  of 
President  Cortelyou  in  1919,  actually  ac¬ 
complished  the  purposes  of  its  founders. 
It  is  self-evident  that  it  can  never  com¬ 
plete  its  work  and  absolutely  meet  and 
finish  all  its  obligations,  because  the  in¬ 
dustry  must  be  continuously  developing 
and  expanding  and  must  meet  its  oppor¬ 
tunities  and  its  responsibilities.  It  is,  how¬ 
ever,  felt  that  the  Association  is  well  on 
its  way,  even  though  it  cannot  at  any  time 
reach  all  ultimate  objectives.  Certainly  the 
industry  has  accomplished  that  part  of  his 
ideal  “by  standing  shoulder  to  shoulder, 
by  hard  work  and  genuine  co-operation, 
each  member  doing  his  share,  ‘pulling  his 
weight  in  the  boat.’  ”  Certainly  there  is 
no  organization  in  existence  showing  and 
demonstrating  a  better  spirit  of  coopera¬ 
tion  and  mutual  help  than  that  manifested 
in  the  American  Gas  Association.  A  con¬ 
tinuation  of  this  manifestation  is  no 
longer  a  conjecture.  The  gas  industry  is 
assured  of  the  most  complete  cooperation 
of  every  branch  of  its  business,  therefore 
its  rapid  advancement  is  here  and  must  be 
met.  I  will  not  here  mention  any  activi¬ 
ties  which  are  beyond  the  swaddling 
clothes  stage,  even  though  they  are  new. 

I  believe  it  is  perfectly  proper  to  bring 
out  some  facts  at  this  time,  which  the  in¬ 
dustry  has  under  serious  consideration, 
not  with  the  idea  or  purpose  of  endeavor¬ 
ing  to  do  something  drastic  but  with  the 
sincere  hope  that  investigation  and  plan¬ 
ning  may  be  helpful.  It  is  realized  that 
the  gas  apparatus  and  appliance  manu¬ 
facturers  have  been  most  helpful  in  the 
development  of  the  gas  business.  When 
gas  lighting  was  threatened,  the  appli¬ 
ance  manufacturers  came  to  the  rescue  in 
a  most  admirable  way,  and  many  of  those 
concerns  are  still  doing  business  today, 
and  with  some  of  the  original  officers  still 
at  the  helm.  It  has  been  felt,  however, 
somewhat  recently,  that  there  have  been 
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so  many  unusual  demands  for  gas  utiliza¬ 
tion  that  some  way  should  be  provided  for 
proper  and  adequate  research  work  to 
develop  to  meet  the  demands  and  oppor¬ 
tunities  for  a  much  larger  and  intensive 
utilization  of  gas, — both  industrially  and 
domestically.  This  problem  is  in  the  com¬ 
mittee  stage.  I  know,  when  recommenda¬ 
tions  are  finally  made,  that  the  industry 
with  a  full  and  complete  knowledge  will 
extend  itself  to  meet  its  obligations  as  a 
public  utility  and  do  everything  possible 
to  make  the  gas  industry  of  greater  and 
more  service  to  mankind. 

Many  statements  have  been  made  about 


the  depletion  of  one  of  the  materials  en¬ 
tering  into  a  large  percentage  of  the  gas 
manufactured  and  distributed  in  this 
country.  It  has  been  suggested  that  the  in¬ 
dustry  should  prepare  itself  now,  not 
with  the  idea  or  thought  that  it  would  be 
crucified  if  it  did  not,  but  merely  as  a 
precautionary  measure  anticipating  a 
probable  later  necessity.  It  is  hoped  that 
some  method  can  be  devised  so  that 
proper  investigation  and  research  can  be 
made  respecting  gas  manufacture,  the  ap¬ 
paratus  required — the  available  materials 
which  can  be  used  in  quantity  in  various 
parts  of  the  country  and  the  many  and 
varied  collateral  problems. 


COMMITTEE  ON  PRESIDENT’S  ADDRESS 


At  the  close  of  the  President’s  address, 
the  Vice-President  appointed  a  committee 
of  three,  consisting  of  Messrs.  William 
Bauerhyte,  Arthur  Hewitt  and  P.  S. 


Young,  to  review  the  address  of  the 
President  and  report  on  same  at  the 
Thursday  morning  session. 


REPORT  OF  APPLIANCE  TESTING  LABORATORY 


R.  W.  Gallagher,  Chairman ,  Cleveland,  Ohio 


In  the  short  time  allotted  I  shall  at¬ 
tempt  to  cover  only  the  major  points 
which  might  logically  be  considered  un¬ 
der  the  topic  assigned  me. 

The  founding  of  a  research  and  test¬ 
ing  laboratory,  by  the  gas  industry  and 
industries  allied  with  it,  had  its  incep¬ 
tion  in  the  belief,  gained  by  long  experi¬ 
ence,  that  such  an  institution  was  neces¬ 
sary  for  the  proper  growth  of  our  inter¬ 
ests  and  those  related  to  them. 

This  conviction  bore  fruit  in  the  ap¬ 
pointment  of  a  Laboratory  Managing 
Committee  for  the  purpose  of  setting  up 
and  putting  into  operation  a  laboratory 


that  would  best  serve  the  purposes  which 
experience  had  shown  to  be  the  most 
necessary  and  important.  In  pursuance 
of  the  undertaking  so  committed  to  it, 
the  Managing  Committee  met  during  our 
Association’s  Spring  Conference  and  ap¬ 
proved  the  following  program : 

1.  Employment  of  a  laboratory  super¬ 
visor,  one  chemist,  two  testing  engineers, 
one  stenographer  and  two  fitters,  to  be 
added  as  required,  in  order  that  work 
of  establishing  the  laboratory  might 
proceed  immediately  and  be  carried  for¬ 
ward  without  delay. 

2.  Assignment  of  one  testing  engineer 
to  the  U.  S.  Bureau  of  Standards-  to  as¬ 
sist  them  in  the  joint  research  work 
contemplated  by  that  organization  and 


40 


our  laboratory.  It  was  believed  this  ac¬ 
tion  would  coordinate  the  activities  of 
both  bodies  and  insure  our  laboratory’s 
being  at  all  times  closely  in  touch  with 
the  most  recent  developments  of  their 
art. 

3.  A  system  of  continued  inspection  of 
large  testing  laboratories  with  particular 
reference  to  their  methods  of  organiza¬ 
tion,  procedures  and  policies. 

4.  Laid  plans  for  the  conduct  of  cer¬ 
tain  research  work  the  purpose  of  which 
was  to  determine  practical  test  methods 
whereby  logical  safety  requirements 
might  be  developed ;  the  fundamental 
idea  being  to  determine  whether  or  not 
the  characteristics  of  gas  appliances  can 
be  anticipated  by  observing  their  opera¬ 
tion  on  one  or  even  several  kinds  of  gas. 

5.  The  issuance  of  instructions  to  be¬ 
gin  as  soon  as  possible  tests  on  all  gas 
tubing  samples  supplied  by  manufactur¬ 
ers  who  are  members  of  the  American 
Gas  Association. 

Following  recommendations  of  the 
original  Laboratory  Committee,  our 
laboratory  was  founded  in  Cleveland, 
Ohio.  Cleveland  was  selected  from 
among  several  large  cities  because  it  is  a 
large  manufacturing  center,  is  centrally 
located,  and  has  four  different  kinds  of 
gas  available  for  our  research  work.  I 
am  glad  to  announce  that  the  laboratory 
is  now  established  and  has  been  in  actual 
operation  for  over  two  months. 

Your  Committee’s  first  official  act  was 
the  employment  on  May  1  of  R.  M.  Con¬ 
ner,  Research  Engineer  of  the  Pacific 
Coast  Gas  Association  and  head  of  the 
Portland  Gas  &  Coke  Co.’s  (Portland, 
Ore.)  Testing  Laboratory,  as  laboratory 
director.  Mr.  Conner  arrived  in  New 
York  City  on  May  8  and  spent  the  first 
few  weeks  familiarizing  himself  with  the 
original  laboratory  plans,  and  conduct¬ 
ing  an  inspection  tour,  previously  out¬ 
lined  by  your  Committee,  of  the  larger 
gas  appliance  testing  laboratories  in  the 
East. 


On  Tune  1,  Mr.  G.  B.  Shawn  of  the 
Gas  Section  of  the  Bureau  of  Standards, 
was  employed  as  laboratory  supervisor. 
Other  employees  were  added  as  their 
services  became  necessary.  At  the  pres¬ 
ent  time  the  laboratory  staff  consists  of 
the  following  personnel : 

1  Director, 

1  Supervisor, 

1  Chemist, 

2  Testing  Engineers, 

1  Stenographer-Clerk, 

1  Fitter. 

All  of  the  technical  staff  are  graduate 
engineers  and  prior  to  their  employment 
were  connected  with  some  phase  of  the 
gas  business.  \Ve  feel  that  we  have  a 
very  competent  staff  and  one  that  will 
creditably  carry  out  the  duties  assigned 
it. 

Shortly  after  June  1  the  first  section 
of  the  laboratory  staff  arrived  in  Cleve¬ 
land.  Work  of  remodeling  buildings,  in¬ 
stalling  laboratory  equipment  and  re¬ 
cruiting  personnel  was  begun  at  that 
time.  On  July  31,  approximately  two 
months  after  this  date,  the  laboratory 
began  actual  operation  by  commencing 
tests  on  flexible  gas  tubing.  At  the  pres¬ 
ent  time  tests  on  all  tubing  samples  pre¬ 
sented  by  manufacturers  who  are  mem- 
bers  of  our  Association  have  been  com¬ 
pleted.  On  August  15  research  work 
was  commenced  on  gas  ranges  and  this 
work  is  now  practically  completed. 

A  very  definite  program  has  been  out¬ 
lined  to  follow  the  completion  of  our 
present  research  work  that  will  keep  the 
laboratory  employed  for  at  least  several 
years  on  routine  testing.  This  policy  if 
adhered  to  will  preclude  for  the  time  be¬ 
ing  development  work  that  might  be  de¬ 
sired  by  manufacturers.  Your  commit¬ 
tee  believes  that  its  first  duty  lies  in  the 
disposal  of  unsatisfactory  appliances. 
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The  research  work  we  have  outlined 
on  gas  appliances  presents  some  rather 
difficult  problems.  Interests  of  both  the 
natural  and  manufactured  gas  industries 
have  been  taken  into  consideration  in 
planning  it.  There  are  today,  roughly, 
2,000  gas  companies  in  the  United  States 
supplying  gas  of  different  kinds  and  at 
various  pressures,  nor  do  the  terms  gen¬ 
erally  used  indicate  the  exact  constitu¬ 
ents  of  the  gases  that  are  encountered 
in  each  group.  It  is  possible  that  these 
very  differences  and  confusions,  while 
they  make  our  research  work  difficult 
now,  will  make  it  all  the  more  necessary 
and  useful  in  the  future. 

During  the  present  year  Mr.  A.  H. 
Hall,  Chairman  of  the  General  Specifi¬ 
cations  Committee,  also  a  member  of  the 
Laboratory  Managing  Committee,  ap¬ 
pointed  a  sub-committee  charged  with 
the  revision  of  gas  range  specifications, 
and  committees  for  the  preparation  of 
new  specifications  on  Space  Heaters, 
Central  House-Heating  Appliances,  and 
Water  Heaters.  The  Gas  Range  Re¬ 
vision  Committee,  under  the  leadership 
of  Mr.  C.  C.  Winterstein,  has  completed 
its  work,  and  now  has  the  new  specifica¬ 
tions  in  form  for  distribution  among  our 
members.  In  order  that  these  specifica¬ 
tions  may  be  placed  in  final  form  for  our 
laboratory’s  use  as  promptly  as  possible, 
the  Managing  Committee  has  asked  per¬ 
mission  from  the  Executive  Board  to  re¬ 
duce  the  period  allowed  for  criticism  by 
our  members  from  three  months  to  one 
month.  This  request  has  been  granted  and 
will  call  for  considerable  cooperation  on 
the  part  of  our  members,  which  we  trust 
we  will  receive. 

All  of  the  sub-committees  mentioned 
have  their  work  well  under  way.  I  shall 
not  mention  their  accomplishments  ex¬ 
cept  to  state  that  their  programs  have 
been  creditable  to  themselves  and  to  Mr. 


Hall,  and  have  kept  step  with  the  rapid 
development  of  our  laboratory  plans. 

In  order  that  our  plans  might  be  car¬ 
ried  out  promptly  and  effectively  your 
committee  approved  a  budget  for  the 
conduct  of  this  program,  for  the  balance 
of  1925,  of  $32,500,  based  on  estimates 
furnished  by  the  laboratory  director.  At 
the  present  writing,  total  expenditures 
against  the  Laboratory  Fund  have  been 
$20,741.89.  For  the  remainder  of  the 
year  expenditures  have  been  estimated 
at  $11,200,  making  a  grand  total  of 
$31,936,  which  is  within  the  limits  origi¬ 
nally  specified. 

For  your  information,  itemized  ex¬ 
penditures  contracted  to  date  have  been 
classified  as  follows : 

EXPENDITURES  AGAINST  LABORA¬ 
TORY  FUND 


October  1,  1925 

Preliminary  Expenses  Incurred  in 
Establishment  of  Laboratory,  Oc¬ 
tober,  1924  to  March,  1925  ......  $  854.57 

Salaries  and  Expenses  ( Excluding 

Director’s  Salary)  .  5,256.58 

Laboratory  Equipment  Purchased  .  1,729.04 

Piping  and  Fittings  for  Laboratory  859.72 

Remodeling  Laboratory  Buildings.  5,532.04 

Two  1000  cu.ft.  Gas  Holders  and 

Foundations  .  3,371.00 

Telephone  Installation  and  Equip¬ 
ment  .  118.75 

Office  Furniture  and  Fixtures  ....  1,398.39 

Stationery  and  Miscellaneous  Office 

Supplies  .  469.15 

Insurance  (Industrial)  .  91.75 

Electrical  Wiring,  Switchboards, 

Motors,  etc  .  778.41 

Freight,  Cartage  and  Misc.  Sundry 
Expenses  .  282.49 


Total  .  $20,741.89 


I  am  pleased  to  state  that  all  gas  com¬ 
pany  members  who  pledged  themselves 
to  support  our  laboratory  financially 
have  done  so.  All  amounts  assessed  for 
1925  have  been  collected,  totalling  $95,- 
588.50.  A  like  figure  has  been  provided 
for  the  coming  year,  making  a  total, 
available  by  October  1,  1926,  of  $191,- 
177.  Rough  estimates  indicate  that  labor- 
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atory  expenditures  during  the  coming 
year  will  total  around  $58,500,  plus  those 
up  to  the  present  date  of  $20,741.89, 
leaving  a  balance  of  $111,935.89. 

Prior  to  that  time,  roughly,  $20,000 
should  be  collected  from  manufacturers 
as  fees  for  tests ;  adding  this  amount  we 
should  have  available  under  the  present 
plan  on  October  1,  1926,  $131,935  to  pro¬ 
vide  for  additional  laboratory  buildings 
and  equipment  which  will  doubtless  be 
needed  at  that  time. 

Preliminary  plans  for  financing  our 
Testing  Laboratory  provided  that  its 
support  should  extend  over  a  period  of 
two  years  and  this  was  quickly  and  gen¬ 
erously  pledged  by  gas  companies,  after 
which  it  was  assumed  it  would  be  largely 
if  not  entirely  self-supporting.  I  doubt 
very  much  if  we  can  ever,  at  least  within 
the  near  future,  depend  on  the  labora¬ 
tory  being  entirely  self-supporting,  as 
new  additions  to  space,  equipment  and 
personnel  will  have  to  be  made  from 
time  to  time  to  provide  for  the  conduct 
of  new  test  programs.  This  will  necessi¬ 
tate  the  expenditure  of  larger  sums  than 
can  equitably  be  collected  from  manu¬ 
facturers  in  payment  for  tests.  In  other 
words,  the  laboratory’s  facilities  must 
be  kept  several  steps  ahead  of  immediate 
testing  requirements  at  all  times.  In  ad¬ 
dition  also  there  are  certain  classes  of 
research  work  which  are  not  remunera¬ 
tive,  yet  absolutely  essential  for  the  suc¬ 
cessful  conclusion  of  our  work. 

In  order  that  the  cost  of  equipping  our 
laboratory  might  be  kept  at  the  lowest 
possible  figure  your  Committee  took  ad¬ 
vantage  of  our  manufacturer  members’ 
offer  to  furnish  necessary  equipment.  In 
compliance  with  their  resolution,  letters 
requesting  donations  of  various  kinds 
of  equipment  were  sent  to  a  large  num¬ 
ber  of  manufacturers.  Their  response  to 


our  request  was  very  gratifying  indeed. 
It  seems  that  we  could  ill  afford  not  to 
take  advantage  of  the  opportunity  at 
this  time  of  mentioning  those  companies 
who  have  assisted  us  so  generously  in 
this  manner : 

American  Meter  Company,  The  Bris¬ 
tol  Company,  Cleveland  Gas  Meter  Com¬ 
pany,  The  Crane  Company,  Chaplin-Ful- 
ton  Company,  Eclipse  Fuel  Engineering 
Company,  Equitable  Meter  Company, 
Foxboro  Co.,  Inc.,  Isbell-Porter  Com¬ 
pany,  Lambert  Meter  Company,  Metric 
Metal  Works,  Mine  Safety  Appliances 
Company,  Pittsburgh  Meter  Company, 
Republic  Flow  Meters  Company,  P.  H. 
&  F.  M.  Roots  Company,  Ruud  Mfg. 
Company,  The  U.  G.  I.  Contracting 
Company. 

The  value  of  the  equipment  furnished 
by  the  above  manufacturers  amounts  to 
approximately  $3846.50.  Since  there  was 
a  great  deal  of  equipment  required  not 
produced  by  our  manufacturer  members, 
it  was  necessary  for  us  to  make  purchases 
outside  totalling  $5100.04.  This  figure 
includes  the  cost  of  two  1000  cu.ft.  test 
holders. 

I  cannot  stress  too  strongly  the  im¬ 
portance  and  necessity  of  the  gas  com¬ 
pany  members  supporting  our  labora¬ 
tory  in  the  broadest  sense  of  the  word. 
This  support  should  not  merely  be  con¬ 
fined  to  its  financial  assistance,  impor¬ 
tant  as  this  item  is,  but  they  should  in¬ 
sist  and  require  that  all  appliances  in¬ 
stalled  in  their  territories  bear  the  seal 
of  approval  of  the  Testing  Laboratory. 

In  conclusion,  your  Committee  wishes 
to  testify  to  the  earnest  co-operation  re¬ 
ceived  from  the  Lmited  States  Bureau 
of  Standards,  Bureau  of  Mines  and  the 
Public  Health  Service.  It  is  evident  that 
leaders  of  our  industry  feel  that  the 
founding  of  our  laboratory  is  one  of  the 
most  progressive  steps  we  have  taken 
and  believe  that  it  will  have  a  far-reach- 
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ing  effect  upon  our  future  success.  This 
venture,  and  the  interest  the  whole  As¬ 
sociation  takes  in  it,  will  demonstrate 
our  earnestness  of  purpose  and  desire 
to  render  the  most  efficient  and  satisfac¬ 
tory  type  of  service  to  the  American  peo¬ 
ple. 

The  President:  In  connection  with 


that  report,  we  are  very  much  indebted 
to  Mr.  Daly  and  Mr.  Gallagher.  They 
made  it  possible  to  start  the  laboratory 
in  a  place  where  there  were  various 
kinds  of  gases  and  contributed  a  build¬ 
ing,  a  gas  holder  and  are  contributing 
the  gas.  Mr.  Gallagher  has  given  a  great 
deal  of  his  time  to  this  work  and  we 
are  very  much  indebted  to  him. 


(Upon  motion,  seconded  and  carried,  the  report  of  the  Managing  Committee 
of  the  Appliance  Testing  Laboratory  i vas  accepted.) 


RAW  MATERIALS  OF  THE  FUTURE 


Henry  L.  Doherty,  New  York,  N.  Y. 


It  sounds  like  a  novice  to  start  a  pa¬ 
per  with  an  apology,  but  my  first  reali¬ 
zation  of  the  fact  that  I  was  to  present 
a  paper  to  this  Convention  came  only 
when  I  saw  the  published  program. 
President  Abell  and  Secretary-Manager 
Forward  insist  that  I  made  them  this 
promise  some  time  ago.  I  replied  to 
them,  jokingly,  that  I  did  not  question 
their  word  but  I  was  sure  I  was  not 
present  at  the  interview.  However,  at 
this  late  date  I  will  do  the  best  I  can, 
but  it  does  not  appeal  to  me  as  a  very 
attractive  subject.  It  is  also  a  subject  on 
which  I  have  talked  for  many  years  and  I 
do  not  know  of  anything  I  can  add  to 
what  I  have  already  said. 

Every  gas  company  should  be  allowed 
to  select  any  material  for  gas  making  that 
is  the  most  economical  for  them  to  use 
and  out  of  which  can  be  produced  a  gas 
which  will  give  satisfactory  service  to  the 
user. 

The  above  statement  seems  so  obvious 
that  it  seems  foolish  to  be  compelled  to 
state  and  restate  it.  But  in  spite  of  the 


fact  that  the  present  generation  can  be 
best  served  with  a  different  character  of 
gas  than  the  previous  generation,  never¬ 
theless,  we  are  still  governed  by  stand¬ 
ards  which  have  been  unsuited  for  more 
than  thirty  years  and  which  should  have 
been  abolished  long  ago.  Three  states, 
Alabama,  Colorado,  and  Washington, 
have  abolished  these  standards  and  it  is 
true  that  we  have  had  modifications  of 
the  standards  fixed  by  a  previous  genera¬ 
tion  in  other  states  and  these  modifica¬ 
tions  have  been  of  some  benefit  to  us  and 
to  the  public,  but  what  we  need  to  best 
serve  the  public  is  the  complete  and  uni¬ 
versal  abolition  of  all  candle  power  and 
B.t.u.  standards  that  are  general  in  char¬ 
acter  and  each  company  should  be  al¬ 
lowed  to  select  the  B.t.u.  standards  it 
needs  and  to  vary  from  this  from  time 
to  time  provided  their  customers  are  not 
subjected  to  expense  or  inconvenience. 

Here  and  there  it  may  be  possible  to 
us  for  gas  making  material  of  wood  re¬ 
fuse  or  other  forms  of  refuse.  Here  and 
there  we  may  see  gas  made  in  the  future 
from  oil  shales  or  forms  of  mineral 
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bituminous  matter  other  than  petroleum 
oil.  But  the  great  bulk  of  all  of  our  gas 
will  have  to  be  made  from  either  coal  or 
petroleum  oil.  So  long  as  there  is  a  de¬ 
mand  for  a  large  amount  of  metallurgical 
coke,  I  am  inclined  to  think  that  no  gas¬ 
making  process  or  material  will  produce 
gas  as  cheaply  as  that  made  by  carboniz¬ 
ing  coal  in  by-product  coke  ovens.  Some 
coke  must  be  had  and  it  must  command 
whatever  price  it  costs  to  produce  it. 
By-product  coke  ovens  have  been  operated 
profitably  where  all  the  gas  in  excess  of 
that  required  to  heat  the  ovens  was 
wasted.  To  the  extent  that  we  have  a 
market  for  coke  for  metallurgical  or  other 
purposes  where  the  coke  will  command  a 
fancy  price  in  the  market,  we  will,  in  my 
opinion,  continue  to  manufacture  gas  by 
the  carbonization  of  coal.  This  in  most 
cases  will  represent  only  a  small  part  of 
the  gas  we  will  need,  if  we  succeed  in  de¬ 
veloping  markets  for  gas  that  we  should 
rightfully  have,  and  it  will,  in  my  opinion, 
require  that  we  manufacture  additional 
gas  by  the  complete  gastification  of  coal. 

It  is  not  possible,  in  my  opinion,  for 
gas  to  take  its  proper  place  in  the  fuel 
market  if  manufactured  under  some  of 
our  existing  standards  and  with  our  pres¬ 
ent  processes,  except  where  the  products 
produced,  other  than  gas,  will  justify  the 
huge  investment  required,  for  the  manu¬ 
facture  of  gas  by  the  carbonization  of 
coal.  We  must  adopt  other  processes  that 
will  require  a  less  investment  charge  and 
a  lower  production  cost.  Our  future 
markets  for  gas  depend  upon  our  ability 
to  displace  solid  and  liquid  fuels.  In 

addition  to  the  heavv  investment  cost  and 

- 

the  larger  operating  cost  of  producing 
gas  by  the  carbonization  of  coal,  we  are 
compelled  to  produce  practically  three 
times  as  much  solid  fuel  on  an  energy 
basis  as  we  produce  in  gas  and  we  are 
compelled  to  force  on  the  market  the  very 
type  of  fuel  we  are  trying  to  displace. 


If  we  manufacture  carburetted  water  gas, 
either  wholly,  or  as  a  supplement  to  our 
carbonization  plant,  we  are  compelled  to 
use  oil  and  we  cannot  expect  to  buy  oil 
very  long  at  prices  which  will  enable  us 
to  compete  and  secure  our  share  of  the 
fuel  business. 

Heretofore  oil  has  not  been  a  serious 
competitor  with  gas  but  from  now  on  it 
will  be  a  most  serious  competitor.  A  very 
large  part  of  all  the  fuel  requirements  that 
we  should  supply  with  gas  can  be  sup¬ 
plied  with  oil,  due  to  recent  developments 
in  the  creation  of  new  forms  of  oil 
burners.  It  must  be  obvious  to  every¬ 
body  that,  regardless  of  the  price  of  oil, 
we  cannot  expect  to  compete  with  oil  if 
we  must  use  oil  as  our  raw  material  and 
yet  our  customer  can  use  it  as  a  finished 
fuel  instead  of  gas. 

The  great  development  that  character¬ 
ized  the  electrical  industry  during  the  past 
few  years  has  been  due  almost  wholly  to 
the  fact  that  the  central  station  could 
produce  cheaper  power  than  the  manu¬ 
facturer  could  produce  power  on  his  own 
premises.  Even  the  large  street  railway 
companies  have  been  forced  to  shut  down 
their  own  power  plants  and  buy  from  the 
central  stations  simply  because  they  could 
not  manufacture  energy  as  cheaply  as 
they  could  buy  it. 

It  will  be,  in  last  analysis,  the  total  de¬ 
livered  cost  of  our  gas  service  that  will 
determine  the  magnitude  of  our  business. 
From  the  standpoint  of  mass  welfare,  we 
should  start  in  at  once  to  abolish  the  use 
of  oil  so  far  as  it  is  possible  to  do  so  and, 
except  where  we  are  primarily  trying  to 
make  a  high  grade  coke,  we  should  aim 
at  complete  gasification  of  coal  and  use, 
as  far  as  possible,  not  the  high  grade  coals 
but  the  inferior  coals.  The  change  must 
be  an  evolutionary  change,  but  we  have 
delayed  inaugurating  the  movement  far 
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too  long.  It  should  have  been  started 
more  than  thirty  years  ago  and  we  should 
not  allow  further  delay.  Our  first  move 
should  be  to  convince  the  regulatory  au¬ 
thorities  that  the  present  B.t.u.  standards, 
in  most  cases,  are  ridiculous  and  that 
they  lead  to  unnecessary  expense  and  to 
a  wanton  waste  of  our  natural  resources. 
While  there  is  an  abundance  of  coal, 
there  is  not  an  abundance  of  high  grade 
coal  and  uniformly  distributed  to  reach 
the  market  where  it  is  needed.  A  coal 
containing  more  than  3  lbs.  of  sulphur 
per  one  million  B.t.u.  can  easily  be  made 
into  a  gas  containing  less  than  1/10  lb.  of 
sulphur  per  million  B.t.u. 

As  to  our  future  oil  supply,  the  situa¬ 
tion  is  truly  alarming.  A  committee  of 
directors  of  the  American  Petroleum  In¬ 
stitute  started  out  with  the  avowed  in¬ 
tention  of  proving  that  we  had  an  ample 
supply  of  natural  petroleum  oil.  They 
have  published  their  report  in  a  book  of 
more  than  two  hundred  and  fifty  pages 
and  while  the  casual  reader  may  get  the 
impression  from  this  report  that  we  have 
an  adequate  supply  of  petroleum,  a  care¬ 
ful  analysis  of  this  report  would  not  con¬ 
vince  any  intelligent  man  that  if  war 
should  come  again,  even  within  thirty- 
six  months,  that  we  as  a  nation  are  cer¬ 
tain  to  have  an  adequate  supply  of  avail¬ 
able  petroleum.  As  the  Committee  was 
unable  to  show  that  we  have  an  adequate 
supply  of  natural  petroleum,  they  fell 
back  on  the  assurance  of  a  supply  of  oil 
from  our  shale  oil  beds  and  our  coal 
beds.  They  tell  us  that  we  can  pos¬ 
sibly  produce  as  much  as  two  trillion, 
ninety-five  billion,  four  hundred  million 
(2,095,400,000,000)  barrels  of  oil  from 
coal  and  yet  they  are  compelled  to  admit 
in  this  same  report  that  if  all  the  coal 
mined  in  1924  had  been  processed  for  oil 
recovery,  that  it  would  have  produced 
barely  more  than  3%  of  the  total  of  all 
the  motor  fuel  required  in  1924,  and  I 


might  add,  that  even  accepting  the  amount 
of  motor  fuel  the  Committee  claims  this 
coal  would  have  produced,  it  would  not 
even  have  been  a  substantial  contribution 
to  the  increased  needs  of  motor  fuel  re¬ 
quired  in  1925  over  and  above  that  re¬ 
quired  in  1924.  You  can  get  your  own 
measure  of  the  seriousness  of  our  re¬ 
serves  of  natural  petroleum  when  prac¬ 
tically  the  whole  of  the  oil  industry  turns 
itself  inside  out  and,  after  working  for 
seven  months,  is  unable  to  prove  that  we 
have  anything  like  an  adequate  supply  and 
attempt  to  point  to  our  shale  beds  and 
especially  to  the  oil  that  can  be  secured  by 
the  distillation  of  coal  as  a  guarantee  to 
this  nation  that  we  have  an  adequate  sup¬ 
ply.  Accepting  the  Committee’s  figures 
on  the  production  of  oil  from  shale,  we 
would  have  to  mine  and  process  more 
than  a  thousand  tons  of  shale  to  provide 
the  fuel  required  to  operate  a  single  one 
of  our  modern  warships  at  full  speed  for 
a  single  hour. 

The  American  oil  industry  has  had  no 
experience  in  the  production  of  oil  from 
either  shale  or  coal  and  when  the  men 
experienced  in  the  production  and  han¬ 
dling  of  natural  petroleum  oil  refuse  to 
make  an  estimate  of  our  remaining  re¬ 
serves  and  point  to  our  shale  beds  and 
our  coal  deposits  as  a  source  of  oil,  you 
men  who  are  .experienced  in  the  pro¬ 
cessing  of  coal  are  in  a  much  better  posi¬ 
tion  than  perhaps  anybody  else  to  realize 
how  wholly  visionary  and  impractical  it 
would  be,  if  we  as  a  nation  were  com¬ 
pelled  to  depend  for  our  oil  upon  either 
coal  or  shale. 

Oil  for  house  heating  is  being  adopted 
at  an  astonishing  rate.  It  is  not  a  difficult 
matter  to  make  one  hundred  twenty-five 
gallons  of  oil  do  as  much  work  as  a  ton 
of  coal.  Much  of  our  anthracite  coal  is 
sold  at  a  price  of  $15.00  a  ton  or  more, 
and  the  cost  of  removing  the  ashes  and 
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taking  care  of  the  house  furnace  costs  is, 
in  some  instances,  the  equivalent  of  ten 
dollars  more  a  ton.  If  you  figure  the  re¬ 
moval  of  ash  and  furnace  attendance  at 
only  five  dollars  a  ton,  it  means  your  oil 
is  worth,  on  the  efficiency  I  have  previous¬ 
ly  stated,  sixteen  cents  a  gallon  to  the 
house  user.  The  total  domestic  fuel  of 
all  kinds  used  in  the  United  States  is 
about  equal  to  our  entire  oil  production. 

It  is  possible  that  this  movement  of 
heating  houses  with  oil  will  soon  be  a 
serious  factor  in  increasing  the  price  gas 
companies  will  have  to  pay  for  the  oil 
they  use  in  gas  making.  Oil  has  become 
a  competitor  for  many  markets  we  want 
to  supply  with  gas  and  the  development 
of  these  markets  for  oil  will,  in  turn,  in¬ 
crease  our  cost  of  producing  gas.  The 
future,  however,  of  many  of  these  mar¬ 
kets  does  not  belong  either  to  oil  or  to 
gas  exclusively  but  one  should  supple¬ 
ment  the  other.  The  oil  man  and  the  gas 
man  could  well  afford  to  join  forces  and 
could  make  a  powerful  contribution  to  the 
public  good  by  bringing  about  the  proper 
use  of  gas  in  its  proper  place  and  the 
proper  use  of  oil  in  its  proper  place. 

Oil  is  the  most  concentrated  fuel  we 
have  as  it  represents  an  energy  value  in 
excess  of  one  million  B.t.u.’s  per  cubic 
foot.  It  can  be  stored  in  irregular  and 
out-of-the-way  places  that  could  not  be 
used  for  the  storage  of  any  other  fuel. 
Its  natural  place  in  most  cases  is  as  a 
supplement  to  gas  so  as  to  enable  gas  to 
be  supplied  as  nearly  as  possible  at  a 
100  per  cent  load  factor.  Let  us  assume 
that  many  of  our  industrial  furnaces 
could  use  either  gas  or  oil  and  let  us  as¬ 
sume  that  either  for  the  entire  winter  or 
at  such  times  as  the  temperature  was  be¬ 
low  some  pre-determined  point,  oil  would 
be  used  instead  of  gas.  This  would  enable 
us  to  secure  a  better  load  factor  and  in 
turn  supply  gas  service  at  a  lower  cost. 


There  is  no  future  whatever  for  house 
heating  either  exclusively  for  gas  or  ex¬ 
clusively  for  oil  as  against  the  joint  use 
of  gas  and  oil.  If  we  tried  to  heat  houses 
universally  and  exclusively  with  gas  and 
do  it  at  a  profit  to  us,  our  customer  will 
have  to  be  content  with  either  a  cold 
house  in  the  coldest  weather  or  the  clos¬ 
ing  up  of  a  portion  of  his  home  in  the 
coldest  weather,  or  else  we  will  be  com¬ 
pelled  to  collect  from  him  an  excessive 
demand  charge.  If  we  were  to  try  to  heat 
houses  and  fully  take  care  of  them  in  our 
coldest  weather,  it  would  mean  that  a 
large  proportion  of  our  manufacturing 
plants  would  only  be  in  service  on  an 
average  of  say  ten  hours  per  year.  You 
can  hardly  imagine  proper  economy  when 
a  large  portion  of  a  plant  must  work  ten 
hours  a  year  and  lie  idle  for  8750  hours 
a  year.  This  is  obviated  by  the  use  of  oil 
to  carry  the  peaks  and  it  is  possible  with 
a  combination  of  oil  and  gas  to  get  a  very 
high  load  factor,  even  when  90  per  cent 
of  all  the  heat  required  is  supplied  by  gas. 
However,  by  the  use  of  more  and  more 
oil  a  better  and  better  load  factor  can  be 
secured.  From  a  load  factor  considera¬ 
tion,  the  ideal  plan  of  house  heating  for 
the  gas  company  is  to  have  a  large  enough 
number  of  gas-oil  house-heating  burners 
on  their  lines  that  are  so  arranged  that 
oil  only  will  be  used  in  the  coldest  weather 
and  just  enough  of  this  type  of  burner  to 
balance  the  excess  demands  made  on  the 
cold  days  by  their  remaining  customers. 

The  public  utility  laws  of  every  state 
should  empower  the  public  service  com¬ 
mission  to  approve  and  legalize  long 
term  contracts  for  the  purchase  of  gas 
from  private  manufacturing  companies. 
There  is  some  question  now  whether  one 
public  service  commission  can  bind  its 
successors.  Any  gas  process  using  lignite, 
bituminous  coal  or  oil  can  produce  valu¬ 
able  products  other  than  gas.  A  regulated 
business  cannot  afford  to  manufacture 
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fertilizers,  road  material  and  chemicals 
in  competition  with  other  private  manu¬ 
facturing  plants.  The  cheapest  gas  will 
probably  result  from  producing  the  great¬ 
est  number  of  by-products  and  selling 
them  not  in  their  crude  state  but  ready 
for  the  market.  Much  of  our  gas  is  now 
made  by  private  manufacturing  com¬ 
panies  engaged  primarily  in  the  produc¬ 
tion  of  metallurgical  coke  in  by-product 
coke  ovens.  As  gas  is  needed  on  a  larger 
and  larger  scale  the  tendency  should  be  to 
work  our  ammonia  up  into  finished  prod¬ 
ucts  for  fertilization,  refrigeration  and 
chemicals,  our  light  oils  into  motor  fuels 
and  chemicals  and  our  tar  into  motor 
fuels,  road  and  roofing  material,  and 
chemicals.  Where  compelled  to  use  oil 
to  maintain  the  unvarying  quality  of  our 
gas,  we  should  even  here  endeavor  to  pro¬ 
duce  products  from  the  oil  such  as  motor 
fuel  and  chemicals. 

It  is  obvious  that  a  business  venture  of 
this  character  can  only  be  undertaken  by  a 
private  manufacturing  concern  which  will 
in  turn  contract  to  supply  all  the  gas  they 
make  or  all  the  gas  required  to  the  gas 
company.  To  encourage  the  creation  of 
such  enterprises  there  must  be  no  question 
of  the  ability  of  the  gas  company  to  enter 
into  a  definite  contract  for  a  definite 
period  of  time. 

I  did  not  realize  the  possibilities  of  the 
subject  that  was  assigned  to  me  until  after 
I  had  made  my  first  draft  of  the  paper. 
A  writer,  a  man  of  the  type  of  Floyd 
Parsons,  could  take  up  this  same  subject 
and  really  deliver  a  most  interesting  and 
entertaining  address  on  the  subject. 

I  suppose  that  most  men  are  much  bet¬ 
ter  posted  on  what  is  going  on  in  the 
scientific  world  than  I  am.  On  the  other 
hand,  of  course,  we  have  a  great  many 
men  who  pay  no  attention  to  the  scientific 
developments,  especially  those  merely  on 


the  horizon.  There  is  a  lot  of  work  that 
would  be  of  very  great  interest  in  the  con¬ 
sideration  of  this  subject — some  of  it  very 
old,  such  as  the  production  of  methane 
from  carbon  monoxide  or  carbon  dioxide 
and  hydrogen.  And  I  might  say  roughly 
that  today  in  the  scientific  world  we  are 
making,  or  could  make  by  known  proces¬ 
ses,  a  great  list  of  all  of  our  hydrocar¬ 
bons  and  many  of  our  carbohydrates,  like 
alcohols  and  especially  the  higher  alco¬ 
hols,  producing  them  synthetically  with 
just  a  good  start  .of  fuel  and  wrater. 

Anybody  could  take  up  these  things  and 
tell  about  these  new  products  and  make 
a  most  fascinating  treatment — for  in¬ 
stance,  the  de-ashing  of  coal  by  flotation 
methods,  the  recovery  of  carbon  from 
ashes,  from  waste  refuse,  etc. 

But  in  spite  of  the  fact  that  I  think  I 
am  fairly  well  posted  on  all  of  these  dif¬ 
ferent  things  which  are  so  vastly  inter¬ 
esting,  nevertheless,  if  I  had  a  world  of 
time  and  all  these  facts  before  me,  I  do 
not  know  as  I  would  tread  on  this  subject 
at  all.  In  the  first  place,  the  statement  I 
read  and  which  I  have  repeated  so  many 
times  is  universally  applicable  regardless 
of  what  turns  the  gas  industry  takes.  That 
is,  wre  should  have  no  general  standards, 
no  statewide  standards,  but  the  gas  com¬ 
panies  should  be  allowed  to  choose  that 
material  and  that  process  which  gives 
them  a  cheaper  gas,  provided  they  can 
supply  satisfactory  gas  to  their  customers. 

Many  of  these  things  are  so  interesting, 
I  think  if  we  were  to  talk  about  them  in 
this  convention  we  would  go  away  with 
out  heads  in  the  clouds  and  perhaps  our 
feet  off  the  ground.  In  the  last  analysis, 
it  is  the  coal  to  which  we  must  turn  for 
the  bulk  of  all  of  our  gas  and  we  must 
be  able  to  process  that  coal  with  a  plant 
of  very  low  investment  cost  but  with  a 
very  high  efficiencv. 
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I  said  nothing  in  this  paper  about  meth¬ 
ods  of  charging,  but  we  must  come  to  a 
new  charge  rate — we  must  have  the  com¬ 
modity  portion  of  our  charge  where  it  is 
not  greatly  in  excess  of  the  cost  per  mil¬ 
lion  B.t.u.’s  of  fuel  in  other  forms,  such 
as  coal  and  oil. 

The  President:  After  listening  to  Mr. 
Doherty’s  address,  I  think  you  will  all 
agree  with  me  that  we  made  no  mistake 
in  inviting  him  to  address  us  oh  this 
very  important  subject.  As  you  all 
know,  Air.  Doherty  has  been  a  leader  in 
the  gas  industry  for  a  good  many  years. 
I  do  not  know  of  any  individual  who  has 
done  more  to  further  the  gas  industry 
than  he. 

When  I  undertook  this  job  in  the  be¬ 
ginning,  Air.  Doherty  stated  that  he 
would  be  very  glad  to  assist  me  person¬ 
ally  in  any  way  and  that  I  had  a  perfect 
right  to  call  on  any  member  of  his  or¬ 
ganization  at  any  time.  So,  therefore, 
I  have  no  apology  to  make  to  Mr. 
Doherty  because  I  called  on  him  to  ad¬ 
dress  us  on  this  subject. 

GAS  SAFETY  CODE 

Member:  I  wish  to  present  the  follow¬ 
ing  resolution : 

“Resolved  :  that  the  American  Gas  As¬ 
sociation  receives  with  great  pleasure 
the  final  draft  of  the  American  Gas  As¬ 


sociation  Safety  Code,  which  also  re¬ 
ceived  the  approval  of  the  code’s  sponsor 
— the  United  States  Bureau  of  Standards 
— and  recommends  the  adoption  of  the 
code  by  this  convention. 

• 

“Resolved,  that  the  thanks  of  the  As¬ 
sociation  are  due  to  Air.  Walter  R.  Ad- 
dicks,  Chairman,  and  his  associates  of 
the  Gas  Safety  Code  Committee  for  their 
long,  painstaking  and  successful  labors 
in  the  preparation  of  this  valuable  con¬ 
tribution  for  the  safe  use  of  our  product.” 

(Upon  motion ,  seconded  and  carried, 
the  resolution  zvas  referred  to  the  Com¬ 
mittee  on  Resolutions  appointed  later.) 

The  President:  The  next  order  of 
business  is  an  address  by  Air.  Horace  C. 
Porter  of  Philadelphia,  on  “Probable  Ad¬ 
justments  in  Manufacturing  Processes  to 
Aleet  the  Needs  of  the  Future.”  Air.  Por¬ 
ter  will  talk  on  behalf  of  the  Technical 
Section.  Air.  Cornish,  the  Chairman  of 
that  Section,  who  was  to  have  introduced 
Air.  Porter,  has  a  very  bad  cold  and  has 
asked  me  to  do  it  for  him.  As  many  of 
you  gentlemen  know,  Air.  Porter  has 
done  a  great  deal  of  work  as  a  fuel  ex¬ 
pert  in  analyzing  various  fuels.  He  is  a 
chemist  and  has  done  considerable  work 
with  the  Bureau  of  Standards  on  the 
various  fuels  for  gas  manufacturing.  I 
do  not  know  of  anybody  better  qualified 
to  address  us  on  this  subject  than  Air. 
Porter. 


PROBABLE  ADJUSTMENTS  IN  GAS-MANUFACTURING 
PROCESSES  TO  MEET  THE  NEEDS  OF  THE  FUTURE 


Horace  C.  Porter,  Philadelphia,  Pa. 


The  Technical  Section  of  the  American  statistical  staff  of  the  Headquarters  office, 
Gas  Association,  in  asking  me  to  prepare  and  of  opinions  and  counsel  to  be  secured 
this  paper,  proffered  me  the  aid  of  the  from  a  group  of  prominent  men  of  the 
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Association  actively  engaged  in  the  manu¬ 
facture  of  gas  in  different  parts  of  the 
country.  Without  these  aids  the  task 
could  not  have  been  accomplished  with 
any  degree  of  satisfaction. 

In  answer  to  a  brief  questionnaire, 
some  20  letters  have  graciously  been  given 
me  by  men  in  the  industry  connected 
with  corporations  directing  the  manufac¬ 
ture  and  distribution  of  more  than  65  per 
cent  of  the  manufactured  gas  of  this 
country,  from  the  Pacific  Coast  to  New 
England  and  including  the  various  pre¬ 
vailing  methods  of  gas  manufacture. 

In  general  trend,  the  opinions  voiced 
by  these  letters  from  widely  separated 
interests  have  been  remarkably  concor¬ 
dant,  and  I  have  drawn  upon  them  freely 
in  arriving  at  the  conclusions  of  this  pa¬ 
per.  Without  their  support,  without  the 
backing  which  they  lend  of  an  authority 
based  upon  experience — I  should  not 
have  presumed  to  address  you  on  this 
important  subject  in  the  field  of  practical 
gas  works  management. 

To  meet  the  inevitable  and  rapid 
growth  in  demand  for  gas,  especially  the 
industrial  and  house-heating  demands, 
with  an  increasingly  difficult  condition  of 
varying  seasonal  load,  we  may  well  ask 
whether  a  readjustment  in  manufacturing 
processes  will  be  likely  to  occur.  There 
were  many  predictions,  publicly  made,  a 
few  years  ago  when  the  oil  price  soared, 
that  the  gas  industry  must  turn,  before 
long,  away  from  oil  to  a  greater  use  of 
coal. 

It  will  be  the  purpose  of  my  paper  to 
attempt  to  show  whether  these  predic¬ 
tions  are  likely  to  be  fulfilled  eventually 
and  why  the  change  has  been  coming  but 
slowly. 

I  will  cite  figures  of  production,  prov¬ 
ing  that  the  larger  part  of  the  growth 


during  recent  years  has  been  in  coal  gas, 
particularly  from  by-product  coke  ovens; 
that  water  gas  has  not  had  a  percentage 
growth  equal  to  that  of  the  whole  gas 
production;  that  although  the  supply  of 
fuel  oil  and  gas  oil  at  refineries  has  been 
rapidly  increasing,  the  demand  for  gas 
oil  has  grown  only  slightly  by  comparison, 
and  yet  its  price,  due  to  the  large  demands 
in  other  fields,  has  tended  to  increase  in 
spite  of  this  relationship. 

It  will  be  evident  that  oil  has  not  in 
late  years  been  increasingly  used  in  gas 
making  to  the  degree  that  its  supply  and 
relatively  favorable  price  would  tend  to 
predict,  and  that  coal  gas  through  the 
medium  of  the  by-product  coke  oven,  has, 
in  the  industry  as  a  whole,  been  shown  in¬ 
creasing  favor. 

To  throw  additional  light  on  the  trend 
of  the  times,  it  seems  logical  first  to  at¬ 
tempt  to  learn  what  new  equipment  the 
gas  works  are  purchasing.  The  Ameri¬ 
can  Gas  Association  has  begun  to  gather 
data  on  this  point  by  annual  question¬ 
naires.  Statistics  for  1924,  more  or  less 
complete,  are  at  hand  (see  Table  1), 
which  appear  to  show  that,  in  gas  making 
capacity,  the  new  equipment  comprised 
59.6%  for  water  gas  and  30.5%  for  oil 
gas,  a  total  of  over  90%  for  gas  to  be 
made  from  or  enriched  by  oil,  leaving 
only  10%  for  coal  gas  and  coke  oven 
gas  equipment.  This  looks  like  a  poor 
showing  for  coal  gas,  since  the  produc¬ 
tion  in  1924  of  coal  gas  including  coke 
oven  gas  comprised  32%  of  the  total 
manufactured  gas  sent  out  by  gas  works. 

From  these  figures  it  would  appear  that 
the  pendulum,  in  1924,  was  not  swinging 
perceptibly  away  from  oil.  They  are  con¬ 
firmed,  in  no  small  measure,  by  the 
statements  in  letters  recently  received, 
that  very  large  installations  of  oil  gas 
equipment  have  been  made  on  the  Pacific 
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Coast,  and  many  large  new  water  gas 
plants  have  been  built  or  contracted  for. 
These  very  letters,  however,  add  state¬ 
ments  in  most  instances  indicating  ex¬ 
pected  future  development  of  coal  gas  in 
the  same  localities. 

While  it  is  entirely  possible  that  the 
figures  for  1924  may  indicate  truly  a 
trend,  still  unquestionably  as  a  general 
rule  data  of  but  one  year’s  development 
are  entirely  inadequate  to  serve  as  a  basis 
for  shaping  the  future. 

Let  us  look  into  the  statistics  of  gas 
production  covering  a  period  of  several 
years  (see  Table  2).  From  1920  to  1924 
the  annual  production  of  carburetted 
water  gas  and  oil  gas  in  America  in¬ 
creased  from  235  billions  to  265  billions 
of  cubic  feet  or  by  12.8%  ;  the  production 
of  coal  gas  combined  with  purchase  of 
coke  oven  gas  increased  from  91  billions 
to  124  billions  of  cubic  feet  or  by  35.8 
per  cent.  Analyzing  this  a  little  different¬ 
ly  it  appears/  that  of  the  63  billions  of 
growth  in  annual  gas  production  during 
the  last  four  years,  coal  gas  and  coke- 
oven  gas  have  furnished  33  billions  or 
52.5  per  cent. 


It  is  true  that  the  year  1924,  taken 
singly,  was  less  favorable  to  coal  gas, 
and  in  fact  the  coke  oven  gas  purchased 
by  gas  works  in  that  year  showed  a  drop 
from  the  year  1923.  By-product  coke 
oven  operations  outside  of  gas  works 
were  reduced  in  that  year  owing  to  the 
general  industrial  depression  and  there 
was  less  gas  available  to  the  gas  com¬ 
panies  from  ovens  at  steel  works. 

To  approach  in  another  way  the  ques¬ 
tion  of  the  continued  growth  in  the  use 
of  coke  oven  gas  for  public  distribution 
we  may  look  at  the  statistics  of  plants 
recently  built.  During  1923-24-25  (see 
Table  5),  by-product  coke  oven  plants, 
for  furnishing  public  utility  gas,  have 
been  built,  enlarged  or  placed  under  con¬ 
struction,  to  the  extent  of  27  billions  of 
yearly  gas-making  capacity.  This  is  at 
the  average  rate  of  9  billions  increase  of 
capacity  per  year.  On  an  assumption  of 
75  per  cent  operation  this  capacity  would 
yield  a  coke  oven  gas  production  more 
than  one-third  of  the  average  yearly 
growth  in  total  gas  output  that  has  pre¬ 
vailed  during  the  last  three  years.  From 
these  figures  as  to  coke  oven  plant  ex¬ 
pansion,  it  appears  likely  that,  when  data 


TABLE  1 

Capacity  (Per  Day)  of  New  Gas  Manufacturing  Equipment  Installed  by 
Gas  Companies  during  1924 — as  Reported  to  American  Gas  Association 

Headquarters. 

(in  M  cu.ft.) 


Type  of 

Equipment 

Capacity 

Per  Day 

Per  Cent 
of  Total 
New  Capacity 
1924 

Carburetted  Water  Gas . 

.  75,302 

59.6 

Oil  Gas  . 

.  38,545 

30.5 

Coal  Gas  . 

.  6,125 

4.6 

Coke  Oven  Gas  . 

.  6,250 

5.3 

Total  . 

.  126,292 

100.0 
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for  1925  are  at  hand,  they  will  show  a 
continuing  increase  of  the  proportion  of 
coal  and  coke  oven  gas,  equal  at  least  to 
the  average  since  1920  (see  Table  2). 

A  strong  agency  holding  back  the  pro¬ 
portionate  growth  of  coal  and  coke  oven 
gas  is  the  parallel  rapid  growth  in  in¬ 
stallation  of  oil  gas  plant  on  the  Pacific 
Coast.  The  Pacific  Gas  and  Electric  Co. 
alone  will  have  nearly  doubled  its  oil  gas 
capacity  during  the  three  years  ending 
with  1925.  That  company,  however,  looks 
forward  eventually  to  a  gradual  turning 
to  utilization  of  coal  for  gas  making  in 
its  territory. 

• 

That  the  new  equipment  installed  in 
1924  included  so  little  of  coal  gas  and 
coke  oven  plant  we  may  set  down  as  due 
chiefly  to  two  causes :  ( 1 )  the  well- 

founded  conviction  held  by  gas  men  that 
the  water  gas  process,  on  account  of  its 
flexibility  and  relatively  low  plant  cost, 
will  continue  as  a  prime  factor  in  meet¬ 
ing  the  peak  loads  of  the  future;  (2)  the 
postponement  of  the  more  expensive  coke 


oven  and  retort  installation,  designed  and 
expected  in  many  important  instances  as 
base  load  carriers,  until  a  time  when  con¬ 
ditions  shall  have  arrived  more  favorable 
to  large  investment  in  plant.  The  year 
1924  was  hardly  a  favorable  one  for  such 
expansion.  It  is  not  to  be  expected  that 
the  drift  toward  coal  will  be  steady  and 
unbroken  from  year  to  year,  and  it  will 
certainly  not  be  rapid  in  the  near  future 
while  the  oil  price  remains  within  rea¬ 
sonable  limits. 

The  question  of  future  oil  supply  and 
price  has  been  frequently  and  ably  dis¬ 
cussed  before  recent  conventions  of  this 
Association.  I  need  not  attempt  to  add 
more  than  a  summary  of  recent  conclu¬ 
sions  and  some  general  comments  upon 
them.  This  question,  without  any  doubt, 
will  be  one  of  the  most  important  fac¬ 
tors  influencing  the  changes  in  gas-mak¬ 
ing  processes  of  the  future.  Whether 
those  processes  that  depend  upon  oil  can 
be  adhered  to  economically  under  the 
prices  for  oil  that  the  future  will  bring, 
can  only  be  conjectured. 


TABLE  2 

Manufactured  Gas  in  the  United  States,  Produced  at  Gas  Works,  and 
Purchased  by  Gas  Works  from  Coke  Oven  Plants  (Billions  of  Cu.Ft.) 

(American  Gas  Association  Statistics) 


1919 

1920 

1921 

1922 

1923 

1924 

Carburetted  Water  Gas  . 

180.0 

211.6 

206.4 

222.4 

230.2 

237.1 

Oil  Gas  . 

26.1 

23.7 

26.3 

25.1 

24.6 

27.5 

Coal  Gas  . 

65.2 

65.5 

62.5 

53.2 

58.9 

60.2 

Coke  Oven  Gas  Purchased  (for 

public  distribution)  . 

26* ** 

26* 

37.4 

52.4 

65.9 

63.4 

Total  (not  inch  natural  gas 

purchased)  . 

297.3 

326.8 

332.6 

353.1 

379.6 

388.2 

Oil  consumed  in  gas  manufacture 

(million  gallons)  . 

953.4 

954.5 

898.0 

** 

910.4 

968.0 

*This  figure  estimated  on  the  basis  of  the  total  (known)  gas  purchased  by  gas 
companies,  inch  natural  gas. 

**No  data  collected  in  1922  by  American  Gas  Association. 
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There  is  a  general  aspect,  however,  of 
the  oil  supply  question  that  I  believe  is  of 
great  importance  in  deciding  future 
trends.  Oil  is  a  material  of  many  diver¬ 
sified  uses,  whose  industrial  importance 
is  constantly  widening  so  as  to  build  up 
the  demands  for  the  material.  Develop¬ 
ment  of  the  Diesel  engine,  the  oil-electric 
locomotive,  of  ship  propulsion  and  many 
new  fuel  oil  applications,  of  motors  and 
machines  requiring  lubrication  and  of 
needs  for  gasoline  and  more  and  more 
gasoline,  all  these  things  maintain  a  ris¬ 
ing  demand  that  will  soon  make  it  un¬ 
economical  to  convert  a  refined  oil  into 
gas  with  its  inevitable  energy  loss  and 
conversion  cost. 

There  has  been  only  a  small  variation 
in  gas  oil  prices  (see  Table  3)  during  the 
last  four  or  five  years,  and  this  fact  con¬ 
tributes  largely  to  the  holding  back  of  the 
gradual  shift  to  coal.  Blue  water  gas 
can  be  cheaply  made  and  needs  relativelv 
only  a  small  investment.  As  long  as  the 
cost  of  its  enrichment  does  not  become 
prohibitive,  water  gas  will  remain  a  fa¬ 
vorite  process  with  the  gas  manufacturer, 
particularly  for  meeting  the  variable  part 
of  the  load  where  overhead  and  invest¬ 
ment  costs  are  a  prime  factor. 

To  what  premium  over  coal,  on  a 
B.t.u.  basis,  the  oil  price  may  go,  before 
such  advance  will  curb  the  demand  and 
automatically  steady  the  price  will  depend 
on  how  insistent  are  the  demands  which 
may  develop,  and  how  short  the  supply. 


The  report  on  the  future  oil  supply  is¬ 
sued  this  year  by  the  Committee  of 
Eleven,  American  Petroleum  Institute, 
holds  out  the  hope  of  an  unfailing  supply 
for  all  essential  uses;  it  says,  in  effect, 
that  by  flooding  the  oil  strata  with  water 
and  by  other  improved  methods  the 
known  reserves  of  oil  from  wells  can  be 
stretched  to  last  30  to  40  years  at  present 
rate  of  consumption,  and  that  supplement¬ 
ing  this  will  come  new  and  deep-drilled 
fields,  and  shale  and  coal  oils  in  quanti¬ 
ties  adequate  to  the  essential  demand.  Any 
trend  toward  expansion  in  use  it  is  said 
will  be  balanced  by  increase  of  efficiency 
in  the  methods  of  consumption. 

Two  statements  in  the  report  named 
are  significant  of  an  expected  diminution 
of  the  supply  of  fuel  oil.  These  are,  first, 
referring  to  probable  augmenting  of  the 
“cracking' '  of  fuel  oil  to  make  gasoline, — 
“In  consequence,  the  supply  of  fuel  oil 
will  be  correspondingly  diminished,  thus 
eventually  removing  fuel  oil  from  compe¬ 
tition  with  coal", — a  statement  which  im¬ 
plies  that  the  price,  due  to  lessened  sup¬ 
ply,  will  rise  so  as  to  take  oil  out  of  com¬ 
petition  (and  the  effect  on  the  gas  oil 
market  may  be  imagined)  ;  second,  as  to 
the  supply  of  oil  to  be  recovered  from 
present  producing  fields  by  flooding  and 
other  improved  methods  “yet  to  be  de¬ 
vised",  the  report  says,  “the  production 
of  this  oil,  because  of  the  nature  of  its 
occurrence,  must  necessarily  be  spread 
over  a  long  period  of  years.”  In  other 


TABLE  3 


Percentage  Distribution  among  the  Different  Processes  of  Manufacture 


1919 

1920 

1921 

1922 

1923 

1924 

Carburetted  Water  Gas . 

60.5 

64.8 

62.1 

63.0 

60.6 

61.0 

Oil  Gas  . 

8.8 

7.3 

8.0 

7.1 

6.5 

7.1 

Coal  Gas  . 

21.9 

20.0 

18.8 

15.1 

15.5 

15.5 

Coke  Oven  Gas  (purchased)  . 

8.8 

7.9 

11.1 

14.8 

17.4 

16.4 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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words,  it  appears  our  oil  production  rate 
may  decrease  if  other  sources  are  not  de¬ 
veloped  at  the  same  time. 

This  report  is  optimistic  as  to  an  ade¬ 
quate  supply  of  oil  for  what  it  regards  as 
essential  uses.  But  its  findings  point  to 
an  eventually  decreasing  supply  available 
to  the  gas  industry  at  prices  that  this  in¬ 
dustry  can  aflford  to  pay,  in  the  face  of 
the  competitive  gas-making  costs  offered 
by  coal.  Further,  in  regard  to  the  supply 
of  oil  which  may  be  expected  from  the 
distillation  of  coal,  to  supplement  after  a 
few  years  the  petroleum  from  wells,  this 
supply,  while  vast  in  reserve  amount,  can¬ 
not  practically  be  produced  at  a  rate  such 
as  to  make  it  a  large  factor  in  the  situa¬ 
tion.  With  low-temperature  carboniza¬ 
tion  of  all  of  the  coal  that  we  now  mine, — 
an  accomplishment  economically  imprac¬ 
ticable  unless  aided  by  high  prices  to  be 
paid  for  the  oils  produced, — we  could 
meet,  by  present  methods,  only  about  one- 
fifth  of  the  country’s  motor  fuel  demand. 

It  may  be  granted  that  the  burning  of 
oil  for  fuel,  where  coal  could  take  its 
place,  is  hardly  likely  to  establish  a  de¬ 
mand  insistent  enough  to  raise  the  oil 
price  to  a  much  higher  premium  than  it 
now  holds,  but  there  appears  to  be  no  real 
ground  for  assurance  that  other  demands 
for  oil  will  not  be  more  insistent, — and 
when  supply  fails  to  increase  rapidly 
enough,  as  is  probable  within  our  own 
time,  that  they  will  send  the  price  of  good 
gas  oils  and  even  fuel  oil  to  a  prohibitive 
figure.  These  other  demands  are  not  all 
of  them  yet  known,  but  among  them,  the 
motor  bus,  air  transport,  the  Diesel  en¬ 
gine,  and  marine  fuels,  already  threaten 
to  bid  a  higher  price  for  oil  than  the  con¬ 
ditions  in  the  gas  industry  will  allow  it  to 
pay. 

There  are  influences,  however,  which 
tend  to  retain  the  oil-using  processes  in 


gas  manufacture,  even  in  face  of  rising 
prices  for  oil.  Efficiency  in  the  water  gas 
process  is  being  increased.  The  back- 
run,  the  automatic  control,  the  use  of 
bituminous  coals  (aided  in  some  cases  by 
the  center-pier  and  similar  improve¬ 
ments),  changes  in  checkering  of  the  car¬ 
buretter, — all  tend  to  make  a  given 
amount  of  oil  go  farther.  Crude  oil  and 
some  lower  grades  of  fuel  oil  are  being 
found  applicable  in  place  of  gas  oil. 

The  low  plant  cost  and  simplicity  in 
operation  of  water  gas  equipment  give  it 
a  strong  advantage  when  variable  loads 
are  to  be  met,  and  when  the  equipment 
during  idle  periods  builds  up  fixed 
charges  and  depreciation  costs. 

More  than  in  coal  gas  operation,  water 
gas  enables  the  gas  manufacturer  to 
avoid  complicating  his  business  by  dis¬ 
posal  of  by-products  and  residuals.  The 
largest  factor  in  the  opinions  expressed 
as  to  the  probable  movement  in  gas  manu¬ 
facture  toward  coal  gas  is  the  fear  or  un¬ 
easiness  in  respect  to  a  ready  disposal 
of  coke.  When  coal  gas  is  made  in  a 
proportion  greater  than  1  to  3  in  relation 
to  water  gas,  its  coke  production  is 
greater  than  can  be  taken  care  of  in  the 
water  gas  generators.  Then,  to  increase 
coal  gas  further,  we  must  dispose  of  coke 
outside,  or  make  more  of  it  into  gas  for 
dilution  purposes  when  lower  B.t.u. 
standards  will  permit.  The  disposal  of 
coke  for  foundry  and  industrial  use  and 
for  domestic  heating  is  becoming,  how¬ 
ever.  less  and  less  difficult,  and  as  this 
development  progresses  it  will  lead  to 
further  increase  in  coal  gas  production. 

Gas  oil  prices,  after  their  flare  in  1918, 
1919  and  1920  to  almost  prohibitive 
heights,  dropped  again  in  1921,  to  near 
pre-war  levels  and  have  since  then  (see 
Chart)  shown  only  a  slight,  though  dis¬ 
tinct.  tendency  to  rise. 
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In  spite  of  this  relatively  favorable 
price  situation,  the  use  of  oil  in  gas  manu¬ 
facture  has  not  increased  in  recent  years 
as  rapidly  as  might  be  expected.  Al¬ 
though  the  consumption  in  1924  had  in¬ 
creased  by  7  or  8  per  cent  (see  Table  4) 
over  the  low  point  of  1921,  the  combined 
production  of  water  gas  and  oil  gas  had 
increased  more  than  14%.  A  large  part 
also  of  the  growth  in  oil  consumption, 
probably  1/3,  was  in  California  residuum 
used  for  oil  gas.  In  Table  4,  a  significant 
relationship  is  that  shown  in  column  5, 
where  it  appears  that  the  ratio  of  gas  oil 
consumed  to  total  fuel  and  gas  oil  produc¬ 
tion  fell  from  .126  in  1918  to  .072  in  1924. 
While  the  supply  of  available  oil  had  al¬ 
most  doubled,  the  gas  oil  demand  had 
risen  by  only  5  per  cent,  or  a  trifle  more. 
Furthermore,  in  the  last  4  years,  while 
price  has  remained  fairly  steady  or  even 
increased,  the  ratio  of  gas  oil  used  to 
total  fuel  and  gas  oil  available  has  fallen 
from  .093  to  .072. 

Plainly  other  factors  exert  their  influ¬ 
ence  to  hold  up  the  price, — namely  the 
insistent  and  increasing  demands  for  oil 
in  its  other  applications.  How  far  this 
will  go  in  raising  the  price  it  is  impossible 


to  predict,  but  the  prospect  as  to  supply 
and  demand  in  the  general  field  of  oil 
utilization  leads  to  the  conclusion  that  no 
permanent  recession  in  the  oil  price  may 
be  expected  until  a  materially  higher  level 
than  the  present  has  been  reached. 

With  coal,  on  the  other  hand,  the  situa¬ 
tion  is  fundamentally  different.  The  sup¬ 
ply  is  more  than  equal  to  the  demand,  in 
that  both  the  coal  underground  and  the 
plant  for  mining  it  are  in  excess  of  the 
probable  demand  for  years  to  come,  and 
the  rate  of  increase  in  demand  has  of  late 
years  been  falling  off.  It  may  be  an¬ 
swered  that  the  high-grade  coals,  best 
suited  to  gas  making,  do  not  fall  in  with 
this  generalization.  That  is  true  in  re¬ 
spect  to  the  so-called  best  gas  coals,  but 
with  the  lower  B.t.u.  gas  standards  now 
in  force  and  to  come  in  the  future,  with 
improved  processes  of  gas  purification, 
and  with  application  of  coke  ovens  or 
other  processes  wherein  mixtures  of  coals 
can  be  used,  the  latitude  of  choice  in  coals 
suitable  to  gas  manufacture  is  being 
greatly  extended.  It  will  be  still  more 
extended  if  and  when  complete  gasifica¬ 
tion  processes  are  perfected. 


TABLE  4 


Oil  Refined  in  the  United  States  and  Fuel  Oil  Produced — 1918-1924 

with  Ratio  of  Oil  Consumed  in  Gas  Works 


Year 

(A) 

Crude  Oil 
Run  to 

Stills 

(Bbls.) 

(B) 

T otal  Fuel 
and  Gas  Oil 
Output 
(Bbls.) 

(C) 

Oil  Con¬ 
sumed  in 

Gas  Works 
(Bbls.) 

Ratio 

B 

A 

Ratio 

C 

B 

1918 

326,000,000 

174,000,000 

21,900,000 

.534 

.126 

1919 

361.000,000 

182,000,000 

22,700,000 

.499 

.125 

1920 

434,000,000 

211,000,000 

22,730,000 

.486 

.108 

1921 

443,000,000 

230,000,000 

21,400,000 

.520 

.093 

1922 

501,000,000 

255,000,000 

— 

.509 

— 

1923 

581,000,000 

287,000,000 

21,700,000 

.494 

.075 

1924 

643,700,000 

320,000,000 

23,000,000 

.497 

.072 
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The  question  of  the  probable  trend  in 
gas  standards,  whether  the  latter  will  be 
further  reduced,  and  how  much,  influ¬ 
ences,  as  I  have  said  above,  the  future 
trend  of  gas-making  processes.  The  fact 
that  in  recent  years  there  has  been  an  un¬ 
mistakable  downward  trend  in  prescribed 
standards  does  not  necessarily  indicate  a 
continuing  movement  in  that  direction. 

The  importance  of  specific  gravity  in  the 
gas  and  of  furnishing  a  uniform  gravity 
in  the  base-load  and  peak-load  gas  will  in¬ 
fluence  the.  B.t.u.  standard  to  be  found 
most  practical.  It  is  held  as  probable  by 
many  experts  in  these  matters  that  a 
standard  lower  than  440  B.t.u.  will  not  be 

TABLE  5 

List  of  By-Product  Coke  Oven  Plants  in  the  United  States  Placed  in 
Operation  or  under  Construction  in  1923,  1924,  and  1925,  Which  Supply 
or  Will  Supply  City  Gas  (Together  With  Other  Plants  Which  Have  In¬ 
stalled  Increased  Capacity  in  Those  Years) 


Location  of  Plant  Number  of  Ovens 

Capacity  in  Gas  Out¬ 
put  Supplied  or  to  be  Sup¬ 
plied  for  Public  Distribution 
(M.  Cubic  Feet  Per  Day) 

Battle  Creek,  Mich. 

11 

2,000 

Zilwaukee,  Mich. 

19 

2,500 

Alkali,  Ohio 

23 

1,000 

(for  Ashtabula  and  Conneaught) 

Utica,  New  York 

21 

3,500 

Fort  Wayne,  Ind. 

19 

3,000 

Lynn,  Mass. 

11 

2,000 

Chicago,  Ill. 

(By  Products  Coke  Corp.) 

110 

15,000 

(Chicago  By-Prod.  Coke  Co.) 

(Producers) 

9,000 

*LaClede  Gas  Co.,  St.  Louis 

(Producers) 

4,000 

^Rochester,  N.  Y. 

37 

5,000 

*Bethlehem,  Pa. 

(Producers) 

4,000 

*New  York,  N.  Y. 

74 

20,000 

(Consolidated  Gas  Co.) 

Providence,  R.  I.  (New  Producers) 

2,000 

*Troy,  N.  Y. 

44 

2,000 

Total 

75,000 

*  Lender  Construction — Aug.  1, 

1925. 

% 

commonly  adopted  for  general  distribu¬ 
tion  for  a  long  time  to  come. 

To  show  the  trend  downwards  in  pre¬ 
scribed  standards,  we  need  only  cite  the 
facts,  taken  from  records,  that  in  1920, 
there  were  14  states,  out  of  20  under 
regulation  (or  70  per  cent),  that  had 
prescribed  standards  higher  than  550 
B.t.u.,  while  in  the  present  year  1925, 
there  are  only  9  states  out  of  25  (or  36 
per  cent),  in  the  same  category,  and  in 
three  of  these  nine  states  all  of  the  large 
cities  are  on  lower  standards. 

Of  the  31  cities  in  the  United  States 
having  over  200,000  in  population  and 


57 


having  regulation  of  gas  standards,  there 
are  now  20  with  standards  below  550,  and 
they  serve  a  population  of  16,500,000 
people,  as  against  less  than  6,000,000  peo¬ 
ple  in  the  11  large  cities  on  higher  stand¬ 
ards.  And  90  per  cent  of  this  16,500,000 
of  city  population  now  on  the  lower  gas 
standards  has  secured  such  standards 
within  the  last  five  years. 

The  states  of  Massachusetts  and  Con¬ 
necticut,  on  a  528  B.t.u.  gas  standard 
since  1918,  have  had  the  longest  experi¬ 
ence  of  any  on  so  low  a  standard,  and  re¬ 
port  no  serious  difficulties  in  giving  satis¬ 
faction  with  this  grade  of  gas.  Gas  of 
450  B.t.u.  has  been  publicly  supplied,  as 
standard,  in  Canada  and  in  England  since 
1920,  with  satisfaction  to  consumers, 
after  some  adjustment  of  appliances. 

The  trend  toward  such  standards,  from 
the  prevailing  ones  of  530-600  in  this 
country,  will  make  possible  the  use  of 
lesser  amounts  of  oil,  and  the  adoption  of 
less  costly  methods  in  coal  gas  manufac¬ 
ture,  such  as  steaming  of  retorts  or  ovens, 
the  mixing  of  coal  gas  with  blue  water 
gas  or  producer  gas,  and  the  development 
of  complete  gasification  processes.  It  will 
lessen  the  problem  of  disposal  of  coke  and 
will  establish  the  coal  gas  process  as  a 
suitable  low-cost  method  for  meeting  the 
base-load  of  the  future  gas  demand. 

In  this  whole  matter  of  future  adjust¬ 
ment  of  processes,  probably  the  outstand¬ 
ing  feature  on  the  technical  side  is  that 
brought  out  by  J.  A.  Perry  in  his  paper 
on  “Types  of  Gas  Plants  and  Quality  of 
Gas  Best  Suited  for  the  Development  of 
the  Gas  Industry”,  to  be  presented  before 
the  Technical  Section  today, — namely  the 
need  of  uniformity  of  specific  gravity  in 
the  base-load  and  peak-load  gas. 

The  gas  industry  is  likely  to  be  faced 
with  an  increasingly  wide  seasonal  varia¬ 


tion  in  load.  To  meet  economically  the 
peak-load  demands,  which  call  for  inter¬ 
mittent  operation,  a  process  of  low  in¬ 
vestment  costs,  and  flexible,  such  as  the 
water-gas  process,  is  required.  But  if, 
for  the  base  load,  constant  in  character, 
coal  gas  is  found  cheaper,  then  its  gravity 
must  be  brought  up  through  admixtures 
so  as  to  equal  that  of  the  water  gas  of  the 
peak  load. 

This  all  affects  deeply  the  kind  of  proc¬ 
ess  to  be  chosen  and  the  B.t.u.  value  of 
the  gas  most  economically  to  be  made, 
with  satisfaction  of  the  uniform  gravity 
requirement.  Mr.  Perry’s  conclusion  is 
that  the  gas  of  the  future  will  best  be  of 
400  to  440  B.t.u.,  using  coal  gas  mixed 
with  producer  gas  for  the  base  load  and 
water  gas  moderately  carburetted  for  the 
peaks. 

There  are  considerations  of  efficiency 
in  application  of  gas  fuel,  having  to  do 
with  composition  of  the  gas,  air  require¬ 
ments  and  flame  temperature,  which  tend 
to  make  advantageous  the  distribution  of 
a  gas  of  higher  CO  and  hydrogen  content 
than  in  straight  coal  gas.  The  latter, 
therefore,  may  derive  an  advantage  in  this 
way  from  dilution  with  a  measure  of 
producer  gas  or  blue  water  gas. 

One  may  well  ask  now  what  particular 
processes  of  coal  gas  manufacture  are 
likely  to  be  found  best  adapted  to  the 
growing  demands  and  changing  condi¬ 
tions  of  the  future.  This  question  is  one 
that  cannot  be  entered  into  here  in  de¬ 
tail  since  it  could  easily  lead  to  a  discus¬ 
sion  of  competitive  equipment  commer¬ 
cially  offered.  Inasmuch  as  by-product 
coke  oven  gas,  however,  has  been  men¬ 
tioned  prominently  as  having  shown  the 
greatest  growth  in  recent  years  of  all  the 
types  of  gas  publicly  distributed,  it  is 
suitable  to  discuss  here  some  of  the  rea¬ 
sons  for  this  growth  and  the  prospects 
for  its  continuance. 
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When  a  dependable  and  steady  market 
exists  for  the  coke  output  and  the  demand 
for  gas  also  is  such  that  the  ovens  can  be 
operated  continuously  at  or  near  full 
capacity,  gas  can  be  cheaply  made  by  the 
modern  well-built  oven  plants.  Recent 
improvements  have  increased  the  unit  ca¬ 
pacity — in  relation  to  investment, — and 
also  the  flexibility  in  operation.  The  fac¬ 
tors  which  may  tend  to  hinder  expansion 
in  the  use  of  coke  ovens  are :  (1)  the  dif¬ 
ficulty  in  maintaining  low  costs  in  times 
of  depression  when  the  coke  market  is 
poor  and  the  relatively  expensive  plant  is 
not  operated  at  capacity;  and  (2)  the  dis¬ 
turbing  effect  on  the  gas  quality  and  its 
uniformity  that  has  been  caused  in  the 
past  and  remains  a  possibility  in  the  fu¬ 
ture  by  any  inefficient  or  careless  opera¬ 
tion  or  lack  of  proper  upkeep  and  repair 
in  the  plant.  These  disturbing  factors 
are,  of  course,  common  to  all  types  of 
plant,  but  are  sometimes  especially  feared 
in  a  plant  of  large  carbonizing  units,  and 
where  coke  as  a  residual  is  a  large  fac¬ 
tor  in  the  returns. 

The  loss  of  sensible  heat  in  discharged 
coke,  often  35%  or  more  of  the  heat  put 
into  the  oven  flues  and  equivalent  to  14% 
of  the  total  gas  made,  is  likely  to  be  over¬ 
come  in  a  measure  by  new  methods  of 
dry  quenching ;  and  the  cumbersome 
method  of  pushing  coke  horizontally  may 
some  day  be  succeeded  by  a  gravity  dis¬ 
charge  method  in  a  vertical  coke  oven, 
saving  much  labor  and  heat.  But  the 
fact  of  the  continued  improvement  of  the 
coke  market  and  the  prospects  for  lower 
gas  standards  which  will  permit  more  and 
more  gasification  of  the  coke  indicate  a 
future  continuance  of  the  growth  in  the 
use  of  coke  oven  gas. 

Complete  gasification  holds  out  the  at¬ 
traction  of  simplicity  in  operation,  labor 
economy,  and  a  desirable  singleness  of 
purpose — namely,  to  produce  gas  alone. 


But  economically  these  advantages  have 
much  to  counteract  them  in  the  loss  of 
revenue  from  ammonia  and  oils.  Tech¬ 
nically,  also,  in  most  of  these  processes 
there  is  difficulty  in  securing  intimate  con¬ 
tact  of  hot  gases  and  raw  coal  in  the  upper 
zone  for  producing  the  expected  rich 
gases  of  carbonization.  We  have  as  yet 
no  process  that  has  demonstrated  to  the 
gas  industry  a  sure  gain  in  overall  econo¬ 
my.  The  gas  from  such  a  process  will, 
in  any  event,  be  one  of  low  B.t.u.  value 
as  compared  to  present-day  coal  gas. 

When  the  gas  producer  or  generator 
blown  with  oxygen-enriched  air  becomes 
a  practical  success,  we  shall  have  made  an 
important  advance  in  securing  economy 
and  simplicity  in  coal  gas  manufacture. 

Low  temperature  carbonization,  unless 
combined  in  a  single  process  with  high 
temperature  features,  does  not  offer  much 
prospect  of  economic  advantages  to  the 
gas  manufacturer.  Its  loss  of  revenue 
from  ammonia  (as  compared  to  the  high 
temperature  method),  and  for  the  gas 
manufacturer  its  requirement  of  a  sec¬ 
ondary  step,  with  accompanying  losses,  in 
order  to  make  gas  in  paying  quantities 
from  the  semi-coked  residue,  counteract 
the  gain  from  high  yield  of  oils.  Perhaps 
as  an  adjunct  to  gas  plants  of  other  type 
and  furnishing  the  semi-coked  residue  to 
other  outlets  offering  a  good  revenue, 
low-temperature  carbonizing  processes 
may  best  serve  the  gas  industry  as  an  en¬ 
riching  operation  to  raise  the  B.t.u.  value 
of  low  cost  gas  made  in  other  ways. 

Coal  carbonization  and  gasification  are 
industrial  arts  still  passing  through  the 
stage  of  advance  and  improvement.  There 
is  room  to  grow  in  efficiency  and  econo¬ 
my,  and  new  processes  will  undoubtedly 
be  found  to  make  the  gas  of  the  future 
from  coal  at  lower  and  lower  costs.  The 
same  may  lie  said  of  processes  using  oil, 
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but  as  pointed  out  in  the  foregoing,  it  is 
probable  that  economic  conditions  will  re¬ 
move  oil  more  and  more  from  use  in  gas 
manufacture. 

It  is  undoubtedly  true  that  local  re¬ 
quirements  and  conditions, — the  local 
availability  and  prices  of  raw  materials, 
the  equipment  already  on  hand,  the  local 
difficulty  or  facility  of  securing  a  good 
coke  market,  the  local  gas  standard  neces¬ 
sary  to  meet, — all  these  will  continue  to 
be  prime  factors  in  deciding  locally  the 
trend  in  gas  manufacturing  processes. 
They  will  act  in  many  localities  to  cause 
retention  of  processes  using  oil.  In  others 
they  will  induce  rapid  change  to  those 


using  coal.  So  extensive  a  property  as 
the  gas  manufacturing  equipment  of  the 
country  will  necessarily  be  affected  very 
slowly  by  the  economic  factors  which  tend 
to  induce  a  change.  But  considering  the 
industry  as  a  whole,  the  trend  that  ap¬ 
pears  to  be  indicated  at  the  present  time 
is  a  retention  of  the  water  gas  process 
in  general  to  take  care  of  peak  load  pro¬ 
duction  and  to  meet  special  local  needs 
with  a  gradual  growth  in  the  proportion¬ 
ate  production  of  coal  gas  as  the  gas  to 
meet  the  base  or  steady  load. 

During  the  presentation  of  the  Report 
of  the  Nominating  Committee,  Mr.  D.  D. 
Barnum,  Director,  assumed  the  chair. 


REPORT  OF  THE  NOMINATING  COMMITTEE 


R.  B.  Harper,  Chairman ,  Chicago,  Ill. 


The  Nominating  Committee  takes 
pleasure  in  recommending  for  election 
the  following  officers  to  serve  for  one 
year : 

For  President,  H.  C.  Abell,  New  York, 
N.  Y. 

For  Vice  President,  A.  B.  Macbeth, 
Los  Angeles,  Calif. 

For  Treasurer,  H.  M.  Brundage,  New 
York,  N.  Y. 

For  Directors  to  serve  two  years : 

T.  R.  Beal,  Central  Hudson  Gas  & 
Electric  Co.,  Poughkeepsie,  N.  Y. 


Geo.  B.  Cortelyou,  Consolidated  Gas 
Company  of  New  York,  New  York, 
N.  Y. 

Arthur  Hewitt,  Consumers’  Gas  Com¬ 
pany,  Toronto,  Ont.,  Canada. 

Alfred  Hurlburt,  Equitable  Gas  Com¬ 
pany,  Pittsburgh,  Pa. 

R.  M.  Leach,  Glenwood  Range  Com¬ 
pany,  Taunton,  Mass. 

H.  C.  Morris,  Dallas  Gas  Company, 
Dallas,  Texas. 

B.  J.  Mullaney,  The  Peoples  Gas  Light 
&  Coke  Co.,  Chicago,  Ill. 

Geo.  W.  Parker,  Parker-Russell  Min¬ 
ing  &  Manufacturing  Co.,  St.  Louis,  Mo. 


(Upon  motion,  seconded  and  carried,  the  President  declared  the  report  of  the 
Committee  on  nominations ,  as  relating  to  officers,  unanimously  adopted  and  the 
Secretary-Manager,  on  instruction,  cast  one  ballot  for  the  election  of  the  officers 
whose  names  were  presented  by  the  Committee.) 
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Chairman  Barnum:  I  have  great 
pleasure  in  announcing  the  election  of 
Mr.  H.  C.  Abell,  President ;  Mr.  A.  B. 
Macbeth,  Vice-President,  and  Mr.  H.  M. 
Brundage,  Treasurer  of  this  Association. 


The  Association  is  especially  fortunate 
in  having  for  its  leaders  next  year  men 
of  this  type.  We  shall  be  pleased  to  hear 
from  Mr.  Abell. 


REMARKS  OF  PRESIDENT-ELECT 


H.  C.  Abell,  New  York,  X.  Y. 


The  greatest  honor  that  can  come  to 
a  gas  man  is  to  be  elected  president  of 
this  great  Association.  You  are  all  fa¬ 
miliar  with  the  duties  of  the  President. 
Those  duties  are  to  obey  the  orders  and 
instructions  of  the  Executive  Board,  and 
when  you  elect  me  President,  I  take  it 
that  you  have  approved  and  appreciated 
the  accomplishments  of  the  past  Board. 
I  want  to  thank  you  on  behalf  of  the 
Board,  headquarters  and  myself. 


Chairman  Barnum:  Thirty  years  ago 
I  graduated  from  Stevens  Institute  and 
there  was  another  young  man  going 
through  at  the  same  time.  There  was 
nothing  more  sure  when  he  graduated, 
two  years  later,  that  whatever  line  of 
endeavor  he  undertook,  he  would  be  suc¬ 
cessful  in  it.  It  gives  me  great  pleasure 
to  introduce  to  you  our  new  Vice-Presi¬ 
dent,  that  young  man  in  college,  Mr. 
Alexander  B.  Macbeth  of  Los  Angeles, 
California. 


REMARKS  OF  VICE-PRESIDENT-ELECT 


A.  B.  Macbeth,  Los  Angeles,  Calif. 


I  appreciate  more  than  I  can  tell  you 
the  honor  of  being  Vice-President  of  the 
American  Gas  Association  and  also  in 
serving  with  Air.  Abell.  I  hope,  in  spite 
of  the  fact  that  I  am  so  far  away,  I  may 
be  of  some  help  in  carrying  on  the  great 
work  which  Air.  Abell  and  his  associates 
have  started. 


Chairman  Barnum:  I  was  just  on  the 
point  of  saying  that  I  would  introduce 
the  next  officer,  our  Treasurer,  when 
I  stopped  and  considered  that  I  was 
eight  days  older  than  he.  I  am  going 
to  present  to  your  our  young  Treas¬ 
urer. 


REMARKS  OF  TREASURER-ELECT 


H.  M.  Bruxdage,  New  York,  X.  Y. 


This  reelection  year  after  year  is  get¬ 
ting  monotonous.  I  have  no  particular 
message  to  give  you.  Every  year  I  get 


up  and  tell  of  the  enormous  amount  of 
prestige  and  emolument  that  comes  to 
the  Treasurer.  During  the  last  conven- 
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tion  I  remember  reciting  some  statis¬ 
tics — that  during  the  year  by  virtue  of 
being  in  this  office,  I  received  three 
cigars  and  four  boxes  of  cigarettes.  I 
am  glad  to  report  that  during  the  year 
just  closed,  I  did  a  little  better — I  re¬ 
ceived  six  cigars,  three  boxes  of  cigar¬ 
ettes  and  two  lunches.  I  hope  somebody 
will  get  up  some  day  and  say,  “Why 


don’t  we  pay  this  poor  poverty-stricken 
treasurer  some  nominal  fee?”  But  no 
one  has  ever  said  that  yet. 

But,  seriously,  it  has  been  a  great  joy 
to  serve  as  Treasurer  under  Mr.  Abell 
and  his  eminent  predecessors,  and  if  I 
can  help  the  Association  by  being  Treas¬ 
urer  another  year,  I  will  be  very  glad 
to  do  it. 


HONORARY  MEMBERSHIPS 


President  Abell  announced  that  since 
the  organization  of  the  American  Gas 
Association  it  has  been  the  practice  to 
elect  to  honorary  membership  the  Presi¬ 
dents  of  the  gas  associations  in  Europe, 
such  elections  being  for  the  term  of  their 
office,  the  Presidents  of  the  American 
Gas  Association  having  been  similarly 
honored.  Pursuant  to  this  the  Executive 
Board  recommended  the  following  being 
elected  to  honorary  membership : 


Mr.  Charles  F.  Botley,  President,  The 
Institution  of  Gas  Engineers,  England. 

Monsieur  Rolland  d’Estape,  President, 
Societe  Technique  de  l’lndustrie  du  Gaz 
en  France. 

Monsieur  F.  Escher,  President,  So¬ 
ciete  Suisse  de  l’lndustrie  du  Gaz  et  des 
Eaux. 

W.  G.  Ellis,  President,  British  Com¬ 
mercial  Gas  Association. 


(Upon  motion,  seconded  and  carried,  the  recommendation  was  adopted.) 


ELECTION  OF  ACTIVE  (INDIVIDUAL)  MEMBERS 


The  Assistant  Secretary-Manager,  H. 
W.  Hartman,  reported  the  following  ap¬ 
plications  for  membership  as  received 
during  the  period  October  1,  1924,  to 
September  30,  1925,  such  applications 


having  all  had  the  approval  of  the  Execu 
tive  Board: 

4  Holding  Companies. 

20  Gas  Companies. 

61  Manufacturing  Companies. 

515  Individuals. 


(Upon  motion,  seconded  and  carried,  all  applications  as  presented  for  active  in¬ 
dividual  membership  were  accepted,  the  Secretary-Manager  casting  one  unanimous 
ballot  for  their  election.) 

The  President  announced  that  this  concluded  the  business  of  the  first  General 
Session,  following  which  the  Executive  Session  would  be  held. 
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EXECUTIVE  SESSION 


Tuesday  Noon,  October  13,  1925 


(Only  company  member  delegates  attending.) 


The  meeting  was  called  to  order  by  the 
President,  the  first  order  of  business  be¬ 
ing  the  election  of  company  members. 

(Upon  motion,  seconded  and  carried, 
the  report  on  membership ,  as  relating  to 
applications  for  company  membership , 
was  received  and  the  secretary-manager 
thereupon  cast  one  ballot  for  the  election 
of  company  members  whose  applications 
had  been  approved  by  the  Executive 
Board.) 

Election  of  Directors 

(The  report  of  the  nominating  com¬ 
mittee  relating  to  the  recommendations 
for  directors  was  presented  and  on  mo- 
tion,  seconded  and  carried,  the  report  was 
received,  and  the  Secret  ary -Manager 
thereupon  cast  one  ballot  for  the  election 
of  the  directors  as  nominated.) 

1926  Nominating  Committee 

President  Abell:  A  further  duty  for 
the  Executive  Session  is  the  selection 
of  a  Nominating  Committee  to  present 
nominations  before  the  Executive  Ses¬ 
sion  at  the  next  annual  meeting,  and  to 
expedite  matters  it  has  been  customary 
to  suggest  to  the  Executive  Session  six 
names  representative  of  the  industry.  It 
is  suggested  that  the  following  Nomi¬ 
nating  Committee  be  elected :  A.  S.  Hall, 


Springfield,  Mass.;  H.  R.  Cook,  Jr., 
Baltimore,  Md. ;  W.  Cullen  Morris,  New 
York;  C.  N.  Stannard,  Denver,  Colo.; 
W.  S.  Yard,  San  Francisco,  Calif.;  Wm. 
M.  Crane,  New  York,  N.  Y. 

If  there  is  any  other  name  that  any 
other  member  has  or  desires  to  suggest 
or  include,  we  will  be  glad  to  have  it 
now.  If  not,  I  am  going  to  ask  you  to 
vote  on  the  suggested  committee. 

(Upon  motion,  seconded  and  carried, 
the  six  members  whose  names  were  sug¬ 
gested  were  duly  elected  as  the  1926 
Nominating  Committee.) 

Committee  on  Resolutions 

The  President  stated  that  for  the  same 
reason  as  given  in  the  case  of  the  nomi¬ 
nating  committee  the  same  procedure 
would  be  followed  in  suggesting  names 
for  the  Committee  on  Resolutions,  as  fol¬ 
lows  :  A.  M.  Barnes,  Chairman,  Cam¬ 
bridge,  Mass. ;  D.  J.  Young,  Tacoma, 
Wash.;  H.  B.  Flowers,  New  Orleans, 
La.;  F.  C.  Freeman,  Providence,  R.  I.; 
C.  H.  Nettleton,  New  Haven,  Conn. 

(Upon  motion,  seconded  and  carried, 
the  five  members  zvliose  names  zvere  sug¬ 
gested  zvere  duly  elected  as  the  Commit¬ 
tee  on  Resolutions.) 
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SECOND  SESSION 


Wednesday  morning,  October  14,  1925 


The  President:  We  are  now  to  hear 
from  the  Chairman  of  the  Committee  on 
Cooperation  with  Educational  Institu¬ 
tions.  I  want  to  say  in  introducing-  Mr. 
Gribbel  that  I  think  this  industry  is  very 
much  obligated  to  him  for  the  exceedingly 


good  work  he  has  done  in  the  past  few 
years.  He  has  been  chairman  of  this 
committee  for  two  years  and  has  given 
a  great  deal  of  his  time  and  energy  to 
the  work.  We  certainly  are  thankful  to 
Mr.  Gribbel  for  what  he  has  done. 


REPORT  OF  COMMITTEE  ON  COOPERATION  WITH 
EDUCATIONAL  INSTITUTIONS 


“EDUCATING  THE  FUTURE  EMPLOYEE” 


W.  Griffin  Gribbel,  Chairman,  Philadelphia,  Pa. 


Someone  has  said  that  as  the  twig  is 
bent,  the  bough  is  inclined,  and  the  com¬ 
mittee  that  I  have  the  honor  to  repre¬ 
sent  before  you  this  morning  might  be 
known  as  the  twig  committee.  Our  job 
and  our  desire  is  to  get  in  touch  with 
the  boys  in  the  various  schools  and  col¬ 
leges  of  the  country  and  give  them  a 
foretaste  of  the  problems  and  the  am¬ 
bitions  of  the  gas  industry.  Now  that  is 
not  so  much  with  the  view  to  getting 
those  men  to  pick  the  gas  industry  as 
their  vocation  because  one  would  soon 
fill  the  ranks  up,  but  it  is  done  with  a 
view  to  giving  these  men  a  prior  im¬ 
pression  of  the  stability  of  the  industry, 
and  of  the  earnestness  and  usefulness 
of  the  industry,  so  that  in  the  days  to 
come  when  these  men  might  perhaps  be 
found  charged  with  authority  either  in 
their  communities  or  in  various  trade 
organizations,  that  early  impression 
might  help  to  mold  their  judgment  and 


so  prevent  suspicious  and  antagonizing 
influences  from  their  decisions  in  cases 
where  our  interests  are  at  stake. 

« 

Educating  the  present  employee  is  an 
important  activity  of  any  gas  company, 
but  at  the  same  time  provision  should  be 
made  to  educate  the  young  man  still  in 
school,  who  may  find  employment  in  our 
industry  as  his  vocation.  A  few  short 
years  ago  it  would  have  been  difficult  to 
find  an  institution  of  higher  learning 
offering  courses  of  specialized  interest  in 
public  utilities  in  general,  not  to  mention 
the  gas  industry  in  particular.  The  situa¬ 
tion  today  is  changed  and  it  is  very 
gratifying  to  anyone  in  close  touch  with 
such  matters.  As  a  matter  of  fact,  to 
view  the  development  of  new  courses 
on  the  gas  utility  and  utilities  in  gen¬ 
eral  begets  an  increased  enthusiasm  in 
the  future  of  our  great  industry.  Some 
of  these  courses  are  being  established 
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through  the  efforts  of  the  industry  it¬ 
self  but,  I  am  happy  to  report,  what  is 
more  gratifying,  many  courses  are  ap¬ 
parently  springing  up  as  a  result  of  fac¬ 
ulty  fact  finding  demands  created  by  the 
growing  usefulness  of  the  industry.  We 
are  constantly  learning  of  new  develop¬ 
ments  which  add  to  a  long  list  so  that 
today  a  young  man  looking  to  the  gas 
industry  as  his  goal  has  a  choice  of  a 
number  of  universities  and  colleges  in¬ 
viting  his  attention  and  offering  in¬ 
struction  which  will  fit  him  for  his  life’s 
work. 

The  instruction  available  ranges  from 
summer  courses  of  a  few  weeks’  length 
to  post-graduate  work,  every  one  of 
which  not  only  fills  a  long-felt  need  but 
stimulates  greater  interest  of  a  healthy 
nature  in  our  affairs  than  ever  before. 
To  specifically  mention  any  such  courses 
in  this  report  would  require  more  time 
than  is  assigned  to  us  on  the  program. 
An  article  in  the  July,  1925,  issue  of  the 
A.  G.  A.  Monthly — “Educating  the 
Gas  Men  of  Tomorrow,”  by  the  Secre¬ 
tary  of  this  Committee,  describes  more 
or  less  completely  what  is  being  offered, 
and  if  you  are  interested  in  getting  more 
detailed  information  I  would  refer  you 
to  that  article. 

Your  Committee  on  Cooperation  with 
Educational  Institutions,  must,  with 
modesty,  truthfully  say  that  its  accom¬ 
plishments  have  been  even  more  far 
reaching  than  it  had  dared  hoped  for 
at  the  outset.  Eighty-four  individuals  of 
this  industry  have  co-ordinated  their  ef¬ 
fort  to  the  end  that  the  faculties  and 
student  bodies  of  forty-seven  institu¬ 
tions  of  higher  education  in  twenty 
states  of  the  union  have  learned  more  of 
the  gas  industry  in  the  past  year.  The 
same  general  history  is  true  of  similar 
work  undertaken  by  state  and  district 
gas  associations,  state  committees  on 


public  utility  information,  and  individual 
companies.  The  results  obtained  have 
justified  the  effort  expended.  A  lecture 
or  two  arranged  at  many  institutions  has 
planted  seed  which  has  borne  fruit  in  the 
form  of  healthy  and  active  interest  of 
faculties  in  our  problems,  establishment 
of  scholarships,  promotion  of  research, 
equipment  of  special  laboratories  and 
young  men  equipped  for  work  in  the  gas 
companies. 

A  description  of  what  has  been  done 
at  the  institutions  covered  this  year  has 
been  prepared  and  copies  may  be  ob¬ 
tained  at  Association  Headquarters  for 
the  asking.  This  summary  will  also  be 
printed  in  the  Proceedings  as  a  part  of 
the  Committee’s  report.  It  may  sur¬ 
prise  you  to  learn  that  much  of  the  work 
of  the  committee  is  suggested  and  exe¬ 
cuted  by  men  who,  while  not  serving  as 
members  of  the  committee,  find  their 
interest  enlisted  in  its  success.  This  fact 
leads  to  the  belief  that  close  to  the  hand 
of  a  great  many  of  us  lies  an  opportun¬ 
ity  to  definitely  increase  the  harvest. 
Won’t  you  let  us  know  of  these  oppor¬ 
tunities  by  advising  headquarters? 

In  the  past  few  years  committees  on 
public  utility  information  have  been  or¬ 
ganized  in  manv  states.  These  commit- 
tees  employ  full-time  Directors  and 
Staffs,  and  have  been  extremely  useful 
in  furnishing  accurate  and.  dependable 
informatinon  to  the  press.  In  instances 
these  state  committees  are  following  up 
and  extending  the  efforts  of  this  Com¬ 
mittee,  and  in  some  cases  have  gone  be¬ 
yond  anything  the  Committee  could  hope 
to  do  with  its  present  volunteer  organi¬ 
zation. 

The  pioneering  and  missionary  work 
that  the  Committee  has  done,  on  a  vol¬ 
unteer  basis,  is  now  becoming  inade¬ 
quate  to  take  care  of  the  demands  which 
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are  assuming  such  serious  volume.  May 
I  suggest  for  your  consideration  that 
this  contact  work  with  the  schools  and 
colleges  of  any  definite  territorial  group 
be  turned  over  to  the  state  committee, 
should  one  exist,  if  this  committee  has 
demonstrated  its  willingness  and  ability 
to  take  on  the  work.  This  plan  would 
set  free  the  national  committee  to  pur¬ 
sue  its  evangelistic  work  on  a  part-time 
basis  in  territories  where  as  yet  the 
ground  is  unbroken.  The  work  of  con¬ 
tact  with  schools  and  colleges  must  be 
assumed  definitely  by  a  bureau  func¬ 
tioning  smoothly  every  day,  year  in  and 
year  out,  and  at  any  time  in  daylight 
hours.  Otherwise,  where  progress  has 
been  made  in  stimulating  the  interest  of 
faculties  we  run  the  risk  of  unintention¬ 
ally  chilling  their  enthusiasm  by  a  lack 
of  ability  to  give  them  what  they  may 
consider  full  and  instant  action  at  any 
time.  We  cannot  afford  to  blow  hot  and 
blow  cold.  We  must  present  a  contin¬ 
uous  and  even  front. 


Geography  and  distance  play  a  large 
part  in  this  educational  contact  work, 
and  where  these  distances  can  be  tele¬ 
scoped  by  taking  advantage  of  the  ex¬ 
istence  of  a  local  bureau,  such  a  step 
is  certainly  the  proper  one  to  take. 

It  may  transpire  that  after  the  colleges 
and  universities  have  made  the  study  of 
the  engineering  and  economic  phases  of 
Public  Utility  Management,  a  permanent 
part  of  the  curriculum,  that  we  will  not  be 
called  upon,  except  in  a  consulting  ca¬ 
pacity,  but  until  that  time  arrives  we 
must  hope  for  a  constantly  increasing 
demand  for  just  what  this  committee 
has  to  offer.  Perhaps  it  is  well  to  con¬ 
sider  even  at  this  time  the  eventual 
establishment  of  a  bureau  within  Asso¬ 
ciation  ranks  which  can  offer  a  never- 
failing  source  of  supply  under  the  di¬ 
rection  of  a  trained  director  familiar 
with  the  constantly  changing  complexion 
of  the  industry. 


DETAIL  REPORT  OF  COMMITTEE  ON  COOPERATION 
WITH  EDUCATIONAL  INSTITUTIONS 


Boston  University,  Boston,  Mass. 

Mr.  Dana  D.  Barnum  delivered  a  lec¬ 
ture  in  the  Spring  of  1925  before  the 
Junior  Class.  This  is  an  annual  arrange¬ 
ment.  The  Boston  Consolidated  Gas 
Company  maintains  very  close  contact 
with  the  University,  and  classes  are  con¬ 
ducted  there  for  employees  of  that  com- 
pany. 

Brooklyn  Polytechnic  Institute,  Brook¬ 
lyn,  N.  Y. 

Mr.  E.  C.  Uhlig  delivered  an  illustrated 
lecture  on  April  24,  1924,  before  the 
combined  classes  in  Chemical  and  Me¬ 


chanical  Engineering,  totaling  about  50 
students.  The  lecture  was  illustrated  and 
covered  the  manufacture  of  carburetted 
water  gas  from  the  coal  boat  to  distri¬ 
bution  of  the  gas  and  describing  the  var¬ 
ious  apparatus  used  in  its  manufacture. 
It  is  expected  that  this  lecture  will  be  re¬ 
peated  each  year  making  it  a  part  of  the 
course.  A  lecture  is  also  to  be  arranged 
next  year  before  the  chemical  societies 
of  the  school. 

Brown  University,  Providence,  R.  I. 

Through  arrangements  made  by  Mr. 
F.  C.  Freeman,  a  lecture  on  the  “Gas 
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Industry — Its  History  and  Problems"' 
was  delivered  on  October  2,  1924,  by 
Mr.  R.  L.  Fletcher  before  a  chemistry 
class  of  about  20  students. 

California  Institutions 

The  Pacific  Coast  Gas  Association 
maintains  intimate  contact  with  the  edu¬ 
cational  institutions  in  its  territory 
through  an  Educational  Bureau,  of  which 
Mr.  C.  A.  Luchenbach  is  Chairman.  Mr. 
Luckenbach  is  also  a  member  of  the 
A.  G.  A.  Committee  on  Cooperation  with 
Educational  Institutions.  He  reports  that 
all  of  their  larger  institutions  offer  more 
or  less  instruction  in  reference  to  the  tech¬ 
nical  side  of  the  industry.  They  are  en¬ 
deavoring  to  have  the  colleges  adopt  a 
course  that  will  train  young  men  “so  that 
they  may  be  qualified  for  the  assumption 
of  the  responsibilities  of  the  business  and 
administration  phases  of  the  industry’s 
operation  and  management.” 

Carnegie  Institute  of  Technology,  Pitts¬ 
burgh,  Pa. 

Mr.  Larmour  Adams  arranged  in  co¬ 
operation  with  Mr.  D.  P.  Hartson  of 
the  Equitable  Gas  Company,  two  lectures 
at  the  Institute.  The  first  was  delivered 
April  15,  1925,  on  “General  Discussion 
of  the  Gas  Business  with  Particular  Ref¬ 
erence  to  the  Opportunities  for  Graduates 
of  the  Engineering  School  in  this  Field” 
by  Mr.  C.  S.  Reed.  The  second  was  de¬ 
livered  by  Mr.  A.  Hurlburt  on  April  22, 
1925,  under  the  title  “The  Development 
of  the  Gas  Business  and  the  Probable  Fu¬ 
ture  Developments  in  the  Manufacturing 
and  Mixing  of  Gases.”  Mr.  Hurlburt  out¬ 
lined  some  of  the  engineering  problems 
which  confront  the  gas  companies,  the 
absolute  necessity  of  considering  operat¬ 
ing  and  maintenance  cost  of  new  equip¬ 
ment,  the  type  of  gas  manufacturing 
equipment  to  use  in  place  of  declining 
supply  of  natural  gas,  and  the  prospects 


in  the  future  for  the  industrv.  Both  these 
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lectures  were  delivered  before  the  com¬ 
bined  senior  groups  of  the  mechanical 
and  chemical  engineering  schools.  An 
evening  course  of  16  lectures  on  the  gas 
industry  is  being  planned  at  the  Insti¬ 
tute  for  this  Fall,  our  Committee  is  help¬ 
ing  to  secure  the  speakers. 

Case  School  of  Applied  Science,  Cleve¬ 
land,  Ohio 

Through  the  efforts  of  Messrs.  M.  B. 
Daly  and  W.  G.  Hagan,  the  following 
lectures  were  delivered  to  the  seniors  of 
the  Chemical  and  Mechanical  Engineer¬ 
ing  classes :  April  9,  1925,  “Gas  Purifica¬ 
tion”,  F.  W.  Sperr,  Jr.,  Chief  Chemist, 
The  Koppers  Company,  Pittsburgh,  Pa. ; 
April  16,  1925,  “By-Products”,  F.  W. 
Sperr,  Jr.,  Chief  Chemist,  The  Koppers 
Company,  Pittsburgh,  Pa. ;  April  30, 
1925,  “Industrial  Utilization  of  Gas”,  F. 
R.  Hutchinson,  Sales  Mgr.,  Gas  Appli¬ 
ance  Company,  Cleveland.  Ohio. 

Clark  University,  Worcester,  Mass. 

E.  H.  Bauer  arranged  and  delivered  a 
lecture  on  the  gas  industry  before  over 
100  members  of  the  freshmen  and  soph¬ 
omore  classes  on  March  9,  1925. 

College  of  the  City  of  New  York,  N.  Y. 

C.  A.  Lunn  has  arranged  for  three 
lectures  to  be  delivered  February,  1926. 
on:  “Gas  as  a  Fuel — Industrial  and  Do¬ 
mestic"’,  “Water  Gas  and  Coal  Gas  Man¬ 
ufacture”,.  and  “By-Products.” 

Columbia  University,  New  York,  N.  Y. 

Close  contact  is  maintained  through 
Professor  Jerome  J.  Morgan,  a  member 
of  the  Committee.  A  five  weeks’  summer 
course  covering  gas  production,  distribu¬ 
tion  and  utilization  is  held  each  year  for 
which  special  lecturers  from  the  industry 
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are  secured.  Columbia  University  has  ar¬ 
ranged  through  the  efforts  of  the  Com¬ 
mittee  on  Education  of  Gas  Company 
Employees,  a  home  study  course  on  man¬ 
ufactured  gas. 

Cornell  University ,  Ithaca,  N.  Y. 

Efforts  are  being  made  by  Mr.  T. 
Smith  to  establish  contact. 

Drexel  Institute,  Philadelphia,  Pa. 

Mr.  R.  G.  Porter  is  maintaining  con¬ 
tact  with  this  Institute  and  it  is  antici¬ 
pated  a  lecture  will  be  given  during  the 
1925-26  school  year  before  the  seniors 
of  the  engineering  course. 

Franklin  Union,  Boston,  Mass. 

Mr.  I.  T.  Haddock  delivered  a  lecture 
on  Chemistry  in  the  Gas  Industry  before 
50  students  of  the  chemistry  courses  on 
March  19.  Mr.  G.  S.  Barrows  made  the 
preliminary  arrangements  for  this  lecture. 

H award  University,  Cambridge,  Mass. 

Mr.  A.  M.  Barnes  arranged  to  have  Mr. 
C.  E.  Paige  deliver  an  address  to  an  engi¬ 
neering  class  on  October  30,  1924.  Later 
in  the  year,  Mr.  D.  S.  Reynolds  also  gave 
a  lecture  on  the  Manufacture  of  Gas  at 
the  Engineering  Department. 

The  Committee  is  in  close  touch  with 
Professor  T.  H.  Dillon  of  the  Graduate 
School  of  Business  Administration  in  the 
preparation  of  the  new  Course  in  Public 
Utility  Management.  It  is  anticipated 
that  several  lectures  will  be  arranged  in 
connection  with  this  course. 

Holy  Cross  College,  Worcester,  Mass. 

E.  H.  Bauer  arranged  and  delivered 
the  following  lectures:  Feb.  11,  1925, 
The  History  of  the  Gas  Industry ;  Feb. 


13,  1925,  The  Manufacture  of  Water 
Gas;  Mar.  4,  1925,  The  Distribution  of 
Gas;  Mar.  6,  1925,  The  Utilization  of 
Gas. 

There  was  an  attendance  of  over  200 
students  at  each  of  these  lectures. 

Iozva  State  College,  Ames,  Iowa 

Mr.  C.  N.  Chubb  arranged  through 
Dean  Anson  Marston  and  delivered  a  talk 
before  an  audience  of  about  75  students 
and  many  members  of  the  faculty  on 
April  8,  1925.  He  spoke  on  the  utility 
business,  touching  regulation,  valuation, 
rate  making  and  financing  and  referred 
to  the  opportunities  in  the  utility  field 
for  graduate  engineers. 

Johns  Hopkins  University,  Baltimore, 
Md. 

S 

Professor  W.  J.  Huff,  a  member  of  the 
committee,  reports  considerable  activities 
at  this  institution  of  interest  to  the  gas 
industry.  During  the  past  year  a  Depart¬ 
ment  of  Gas  Engineering  has  been  opened 
and  a  course  in  Gas  Engineering  started, 
both  under-graduate  and  graduate  in¬ 
struction  being  offered.  This  has  been 
brought  about  through  the  efforts  of  the 
Southern  Gas  Association.  During  the 
year  1924-25  the  “Lectures  on  Engineer¬ 
ing  Practice/’  presented  yearly  to  junior 
and  senior  engineering  students,  were  de¬ 
voted  to  topics  in  the  field  of  gas  engi¬ 
neering.  These  lectures  were  open  to  the 
public  and  large  audiences  attended.  The 
lectures  were  as  follows :  “Coal  Carboni¬ 
zation  and  the  Manufacture  of  Gas”  by 
Mr.  C.  J.  Ramsburg;  “The  Distribution 
of  Gas”  by  Mr.  A.  Hurlburt ;  “The  Utili¬ 
zation  of  Gas”  by  Mr.  H.  O.  Loebell ; 
“The  Low  Temperature  Carbonization  of 
Coal”  by  Mr.  A.  C.  Fieldner. 

These  lectures  are  to  be  published  and 
will  be  available  to  the  entire  gas  indus- 
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try.  In  addition  to  the  above,  regular  uni¬ 
versity  work  courses  are  offered  in  the 
Night  School  for  Technical  Workers. 
During  1924-25  a  course,  meeting  four 
hours  a  week,  was  presented  entitled 
“The  Principles  of  Modern  Practice  in 
Gas  Manufacture  and  Distribution.” 

Louisiana  State  University ,  Baton  Rouge, 
La. 

Through  the  efforts  of  Mr.  H.  B. 
Flowers,  a  lecture  was  delivered  by  Mr. 
A.  G.  King,  service  engineer  of  the  Asso¬ 
ciation,  on  April  28,  1925,  under  the  sub¬ 
ject  “Lecture  on  Gas,  Interesting  to  L. 
S.  U.  Students.”  There  were  over  100 
students  present. 

Massachusetts  Institute  of  Technology, 
Cambridge,  M ass. 

The  Committee  is  cooperating  with 
Prof.  R.  T.  Haslam  in  the  graduate 
course  being  offered  by  the  Institute  on 
Gas  and  Fuel  Engineering.  It  is  believed 
that  as  a  result  of  a  canvass  made  by  the 
committee  among  some  of  the  larger  gas 
companies  that  no  difficulty  will  be  en¬ 
countered  in  placing  graduates  of  this 
course. 

A  five  weeks’  summer  couse  is  con¬ 
ducted  yearly  at  this  institution  under 
the  auspices  of  the  New  England  gas 
associations  for  Industrial  Gas  Salesmen. 
This  course  has  been  particularly  suc¬ 
cessful. 

A  close  contact  is  maintained  with  the 
Institute  and  should  the  opportunity  pre¬ 
sent  itself,  lectures  can  easily  be  arranged. 

Mississippi  A.  &  M.  College,  Agricul¬ 
tural  College,  Miss. 

Through  the  efforts  of  Mr.  H.  B. 
Flowers,  Mr.  A.  G.  King,  service  engi¬ 
neer  of  the  Association  delivered  a  lec¬ 


ture  on  April  29,  1925.  This  lecture  was 
well  received  by  a  good  attendance  of 
students  and  instructors. 

North  Carolina  State  College,  Raleigh, 
No.  Carolina 

Contact  has  been  established  with  this 
college  by  the  committee,  which  will,  it 
is  hoped,  eventually  result  in  arrange¬ 
ments  for  lectures. 

New  York  University,  New  York,  N.  Y. 

Dean  J.  T.  Madden  has  become  ac¬ 
quainted,  through  the  efforts  of  the  com¬ 
mittee,  with  the  service  offered.  It  is 
likely  advantage  will  be  taken  of  this, 
should  occasion  demand. 

Mr.  C.  A.  Lunn  is  in  contact  with  the 
College  of  Engineering  of  this  Univer¬ 
sity,  and  it  is  very  likely  that  this  will 
result  in  lectures  and  visits  to  the  local 
plants. 

Ohio  State  University,  Columbus,  Ohio 

Contact  has  been  established  by  Mr. 
F.  C.  Weber  and  is  being  maintained. 

Pennsylvania  State  College,  State  Col¬ 
lege,  Pa. 

Mr.  Gribbel  arranged  with  Dean  G.  L. 
Wendt  the  following  series  of  lectures 
which  were  delivered  in  a  most  success¬ 
ful  manner  before  about  50  students  and 
instructors  of  the  Chemical  Engineering 
class;  March  2,  1925,  “Carbonization”, 
J.  V.  G.  Postles,  The  United  Gas  Im¬ 
provement  Co.,  Philadelphia,  Pa. ;  March 
3,  1925,  “Carburetted  Water  Gas”,  Prof. 
J.  J.  Morgan,  Columbia  University,  New 
York,  N.  Y. ;  March  4,  1925,  “Production 
Analysis”,  L.  R.  Dutton,  Phila.  Sub.  Gas 
&  Elec.  Co.,  Jenkintown,  Pa.;  March  5, 
1925,  “Industrial  Appliances”,  A.  M.  Ap- 
mann,  Surface  Combustion  Co.,  New 
York,  N.  Y. 
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The  chairman  and  secretary  of  the 
committee  have  been  cooperating  with 
Prof.  Miller  of  the  Extension  Depart¬ 
ment  in  the  preparation  of  a  correspon¬ 
dence  course  on  Public  Utility  Economics. 
It  is  expected  that  this  course  will  be 
available  shortly. 

Pratt  Institute,  Brooklyn,  N.  Y. 

Mr.  E.  C.  Uhlig  arranged  and  delivered 
a  lecture  before  35  students  of  the  Indus¬ 
trial  Chemistry  Class,  April  27,  1925.  The 
lecture  was  illustrated  and  covered  the 
manufacture  of  carburetted  water  gas 
from  the  coal  boat  to  the  distribution  of 
the  gas  and  described  the  various  appara¬ 
tus  used  in  the  manufacture.  The  lecture 
aroused  great  interest  and  was  made  a 
part  of  the  regular  course  to  be  repeated 
each  year.  It  is  expected  that  additional 
lectures  will  be  arranged  during  the  com¬ 
ing  school  year  before  the  student  chemi¬ 
cal  society  of  the  Institute. 

Providence  College,  Providence,  R.  I. 

Air.  F.  C.  Freeman  maintains  close  con¬ 
tact  and  will  arrange  lectures  when  pos¬ 
sible. 

Purdue  University,  Lafayette,  Indiana 

Mr.  F.  C.  Weber  made  two  talks  on  the 
gas  industry  at  this  University  on  March 
17,  1925.  In  the  morning  he  talked  to 
500  of  the  upper  classmen  and  in  the 
evening  to  a  similar  group  of  the  chemical 
engineers.  Very  favorable  reports  have 
been  received  concerning  these  lectures. 

Rhode  Island  State  College,  Kingston, 
R.  I. 

Close  contact  is  maintained  through 
Mr.  F.  C.  Freeman  and  one  or  more  lec¬ 
tures  are  generally  delivered  during  each 
school  year. 


Rochester  Athenaeum  and  Mechanics  In¬ 
stitute,  Rochester,  N.  Y. 

Close  contact  is  maintained  by  Roches¬ 
ter  Gas  and  Electric  Corporation. 

St.  Louis  University,  St.  Louis,  Mo. 

Contact  has  been  established  through 
officials  of  the  Laclede  Gas  Light  Com¬ 
pany  by  which  lectures  will  probably  be 
arranged  during  the  coming  school  year. 

State  University  of  Iozva,  Iowa  City, 
Iowa 

Mr.  C.  N.  Chubb  arranged  and  de¬ 
livered  a  talk  on  “Qualifications  for  Grad- 
uate  Engineers  for  the  Utility  Field,”  be¬ 
fore  a  group  of  70  chemical,  mechanical, 
civil  and  electrical  engineering  students, 
December  15,  1924.  He  spoke  on  the 
possibilities  of  a  career  in  the  utility  busi¬ 
ness,  the  ramifications  of  the  business,  its 
broad  scope  and  great  chance  for  creative 
imagination.  He  talked  over  a  period  of 
50  minutes. 

Stevens  Institute  of  Technology,  Hobo¬ 
ken,  N.  J . 

Mr.  F.  A.  Lydecker  has  established 
contact  and  a  lecture  on  the  gas  industry 
will  be  delivered  some  time  during  the 
1925-26  school  year. 

Swarthmare  University,  Swarthmore, 
Pa. 

Contact  established  last  year  by  Mr. 
C.  E.  Reinicker  is  being  maintained. 

% 

Syracuse  University,  Syracuse,  N.  Y. 

The  Committee  is  establishing  contact 
and  it  is  hoped  that  lectures  will  be  ar¬ 
ranged  during  the  present  school  year. 
Mr.  G.  I.  Vincent  is  also  in  close  touch 
with  the  faculty  and  generally  delivers 
lectures  there  every  school  year. 
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Trinity  College,  Hartford,  Conn. 

Mr.  E.  E.  Eysenbach  arranged  for  a 
lecture  by  Mr.  A.  G.  King  on  gas  manu¬ 
facture  which  was  delivered  on  April  3, 
1925,  before  an  audience  of  about  50  stu¬ 
dents. 

Tulane  University  of  Louisiana,  New  Or¬ 
leans,  La. 

Through  the  efforts  of  Mr.  H.  B. 
Flowers,  arrangements  were  made  for  a 
lecture  by  Mr.  A.  G.  King  on  the  gas  in¬ 
dustry.  This  lecture  was  delivered  on 
April  27,  1925,  before  an  audience  of 
about  200  students  and  instructors.  Very 
favorable  comment  has  been  received 
concerning  this  lecture. 

University  of  Illinois,  Urbana,  III. 

Mr.  H.  H.  Clark,  through  arrange¬ 
ments  made  by  Prof.  S.  W.  Parr,  de¬ 
livered  a  lecture  on  February  24,  1925, 
before  400  chemistry  and  mechanical  en¬ 
gineering  students  on  the  “Utilization  of 
Gas.”  The  Illinois  Gas  Association  main¬ 
tains  very  close  contact  with  this  Univer¬ 
sity  and  through  their  efforts  a  very  fine 
laboratory  has  been  equipped  with  gas 
using  appliances. 

University  of  Louisville,  Louisville,  Ky. 

Contacts  are  being  established  by  Mr. 
A.  W.  Lee  and  the  Committee  which  it 
is  hoped  will  result  in  arrangements  for 
lectures  during  the  1925-26  school  year. 

University  of  Michigan,  Ann  Arbor, 
Mich. 

Through  the  efforts  of  Mr.  Alfred 
Fischer,  a  very  fine  address  was  delivered 
on  March  26,  1925,  before  50  junior  and 
senior  students  on  the  engineering  and 
business  administration  departments  on 
“The  Gas  Industry — A  Growing  Field 
for  Men  With  Executive  Ability”  by  Mr. 
A.  I.  Snyder. 


University  of  Pennsylvania,  Philadelphia, 
Pa. 

The  following  series  of  lectures — the 
fourth  annual — were  arranged  by  Mr. 
Gribbel:  May  19,  1925,  “High  Pressure 
Transmission  Lines”,  Mr.  C.  Wilde; 
May  21,  1925,  “Gas  As  a  Fuel — Indus¬ 
trial  and  Domestic”,  Mr.  A.  L.  Klees; 
May  26,  1925,  “Plant  and  Operation 
Costs  as  Determining  Fair  Rates”,  Mr. 
C.  E.  Reinicker ;  May  27,  1925,  “Water 
Gas  Manufacture”,  Air.  W.  H.  Ful- 
weiler;  May  28,  1925,  “By-Products", 
Mr.  A.  F.  Kunberger ;  May  29,  1925, 
“Plant  and  Distribution  Layout  per  a 
Specific  Town  Plant”,  Mr.  R.  G.  Gris¬ 
wold. 

University  of  Pennsylvania,  Evening 
School,  Philadelphia,  Pa. 

A  special  evening  course  in  Business 
Economics  and  the  Regulation  and  Oper¬ 
ation  of  Public  Utilities  is  conducted  by 
the  Departments  of  Economics  and  Fi¬ 
nance  of  the  Wharton  School  with  Mr. 
F.  J.  Grayson,  a  member  of  the  Commit¬ 
tee,  as  Director. 

In  the  course  on  Principles  of  Business 
Economics  particular  attention  is  given  to 
economics  most  significant  to  those  who 
are  interested  in  public  utility  work. 
Among  the  topics  covered  are :  value,  and 
price,  money  and  banking,  interest,  rent, 
taxation. 

The  course  on  Regulation  and  Opera¬ 
tion  of  Public  Utilities  deals  with  the 
fundamental  problems  underlying  the 
work  of  the  public  utility  executive.  These 
problems  are  treated  primarily  from  the 
executive’s  point  of  view  rather  than  from 
the  engineering  or  legal  points  of  view. 
Among  the  topics  covered  in  the  course 
are  the  relationship  of  the  public  utility 
to  the  state  and  municipality;  regulation 
of  utilities  by  public  service  commissions. 
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especially  as  regards  service,  rates  and 
the  issuance  of  securities ;  the  fundamen¬ 
tal  principles  of  public  utility  finance; 
sources  and  methods  of  securing  capital 
for  public  utilities;  valuation  of  public 
utility  properties ;  fundamentals  of  public 
utility  rate  making;  review  of  various 
classes  of  utility  rates  commonly  em¬ 
ployed  ;  and  methods  employed  by  typical 
companies  in  handling  public  relations. 

Efforts  are  being  made  to  secure  as 
students,  the  most  advanced  and  promis¬ 
ing  of  the  young  executives  of  the  local 
utilities  or  those  young  men  in  the  higher 
ranks  who  are  ambitious  to  become  execu¬ 
tives,  the  idea  being  to  practically  and  ef¬ 
fectively  train  these  men  for  leadership 
in  the  industry. 

University  of  Pittsburgh,  Pittsburgh,  Pa. 

Through  Mr.  Larmour  Adams,  two  lec¬ 
tures  have  been  presented  at  this  Uni- 
versity.  On  March  24,  1925,  Mr.  H.  C. 
Adams  talked  to  the  combined  senior  and 
junior  groups  of  the  chemical  and  metal¬ 
lurgical  divisions.  He  spoke  of  the  manu¬ 
facture  of  carburetted  and  uncarburetted 
water  gas,  coal  gas,  investments  in  plants 
and  rates.  Considerable  interest  was 
manifested  by  the  students.  Mr.  F.  A. 
Ly decker  delivered  a  talk  on  March  27, 
1925,  before  a  chemistry  class  consisting 
of  mechanical,  civil,  chemical  and  elec¬ 
trical  engineering  students  on  “The  Ad¬ 
vantages  of  the  Gas  Business  from  a 
Student’s  Standpoint.”  The  talk  was 
well  delivered  and  considerable  time  was 
spent  in  answering  questions  by  the  stu¬ 
dents  and  faculty. 

University  of  Rochester,  Rochester,  N.  Y. 

Mr.  H.  Russell  is  in  close  contact  and 
it  is  probable  lectures  will  be  arranged  for 
the  1925-26  school  year. 


University  of  Tennessee,  Knoxville 
Tenn. 

The  Committee  has  established  contact. 
A  course  in  gas  engineering  is  being  of¬ 
fered  at  this  University  for  seniors  in 
mechanical  engineering. 

University  of  Virginia,  Charlottesville, 
Va. 

Mr.  Larmour  Adams  is  in  touch  with 
the  faculty  of  this  University  and  ex¬ 
pects  to  be  able  to  arrange  one  or  more 
lectures  during  the  1925-26  school  year. 

Washington  University,  St.  Louis,  Mo. 

Contact  is  being  established  by  officials 
of  the  Laclede  Gas  Light  Company. 

Western  Reserve  University,  Cleveland, 
Ohio 

Messrs.  M.  B.  Daly  and  W.  G.  Hagan 
have  established  contact  and  lectures  will 
likely  be  arranged  during  the  1925-26 
school  year. 

Worcester  Polytechnic  Institute,  Worces¬ 
ter,  Mass. 

Mr.  E.  H.  Bauer  arranged  and  de¬ 
livered  two  lectures  on  February  16,  1925, 
and  March  2,  1925,  before  over  150  stu¬ 
dents,  the  first  on  “The  History  of  the 
Gas  Industry”  and  the  second  on  “The 
Manufacture,  Distribution  and  Utiliza¬ 
tion  of  Gas.”  The  students  attending 
these  lectures  subsequently  went  through 
the  local  gas  plant.  The  faculty  have  re¬ 
quested  that  these  lectures  be  made  a 
regular  part  of  the  sophomore  class  in 
chemistry. 

Yale  University,  New  Haven,  Conn. 

A  very  successful  lecture  arranged  by 
Mr.  J.  A.  Norcross  was  delivered  by  Mr. 
E.  H.  Bauer  on  “The  Development  and 
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Potentialities  of  the  Gas  Industry  in  the 
United  States’’  May  12,  1925,  before  58 
students  of  the  Sheffield  Scientific  School. 
A  water  gas  machine  model  was  operated 
to  illustrate  the  lecture.  The  faculty  as 
well  as  the  students  manifested  much  in¬ 
terest  in  the  lecture,  many  staying  after 
to  ask  questions. 

The  President:  Next  is  Mr.  Henry  O. 
Loebell,  Chairman  of  the  Industrial  Gas 


Section.  I  have  wondered  at  times  dur¬ 
ing  the  past  year  how  Mr.  Loebell  was 
able  to  hold  his  position  with  the  indus¬ 
trial  concern  with  which  he  is  associated, 
on  account  of  the  great  number  of  hours 
and  days  that  he  has  given  to  Associa¬ 
tion  work.  I  do  not  know  of  anybody 
who  more  diligently  gave  his  time  and 
effort  to  association  work  than  Mr.  Loe¬ 
bell.  I  take  great  pleasure  in  present¬ 
ing  him. 


IS  THE  GAS  COMPANY  READY  TO  ACCEPT  THE  RESPON¬ 
SIBILITY  OF  ENTERING  THE  FUEL  FIELD  IN  COM¬ 
PETITION  WITH  OTHER  FUELS? 


Henry  O.  Loebell,  Vice-President,  Combustion  Utilities  Co.,  New  York,  N.  Y. 


In  bringing  you  the  message  of  the  In¬ 
dustrial  Section  I  want  to  address  this 
message  principally  to  the  managers  of 
the  gas  companies  and  those  who  are  re¬ 
sponsible  for  the  formation  and  adop¬ 
tion  of  executive  policies. 

The  function  of  management  is  pri¬ 
marily  the  protection  of  investment  and 
earnings.  This  protection  is  found  large¬ 
ly  in  progress,  and  places  on  manage¬ 
ment  the  responsibility  for  determining 
the  direction  and  rate  of  expansion.  Ac¬ 
cordingly,  management  must  formulate 
those  policies  and  create  the  organization 
necessary  to  put  its  decisions  into  effect. 

The  Industrial  Section  of  your  Asso¬ 
ciation  was  created  to  take  care  of  Asso¬ 
ciation  activities  incidental  to  the  expan¬ 
sion  in  the  industrial  field.  It  is  doing 
everything  in  its  power  to  carry  out  its 
function  and  responsibilities,  to  support 
your  industrial  gas  department  and  co¬ 
operate  with  it  in  attaining  its  objective. 
We  have  committees  organized  and  ac¬ 


tively  functioning  on  policy,  advertising, 
education  of  employees,  industrial  sur¬ 
veys,  research  and  rates.  In  most  of  these 
matters  considerable  progress  has  been 
made.  There  is  a  distinct  limit,  however, 
to  results  this  Section  can  accomplish 
alone.  This  effort  is  obviously  largely 
wasted  unless  there  is  a  clear  understand¬ 
ing  between  the  Industrial  Section  and 
the  Association,  between  the  industrial 
gas  department  and  management,  so  that 
the  rate  of  progress  necessary  and  the 
methods  to  be  used  in  reaching  the  objec¬ 
tive  are  made  clear,  and  so  that  each  party 
carries  its  respective  responsibilities. 

My  opinion  is  that  our  progress  for  the 
immediate  future  depends  not  so  much  on 
the  activities  of  the  Industrial  Section 
in  the  Association  work,  not  so  much  on 
the  performance  of  your  industrial  gas 
department  in  your  individual  companies, 
as  it  does  on  obtaining  a  proper  under¬ 
standing  by  the  management  itself  as  to 
how  the  industrial  load  can  be  secured. 
The  reason  I  want  to  address  this  talk 
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particularly  to  the  company  managers  is 
that  my  observation  and  experience  brings 
me  to  the  conclusion  that  management  has 
not  put  into  execution  generally  those  poli¬ 
cies  which  show  that  it  has  an  understand¬ 
ing  of  the  industrial  gas  problem.  We 
are  not  making  the  progress  which  the 
opportunity  justifies  us  in  expecting  or 
which  we  should  obtain  for  our  own  busi¬ 
ness  security,  because  we  are  not  carry¬ 
ing  the  responsibility  for  which  our  de¬ 
cision  to  expand  in  the  industrial  field 
commits  us.  Therefore,  attention  needs 
to  be  directed  to  the  management's  re¬ 
sponsibilities  rather  than  the  industrial 
engineer’s  responsibilities. 

It  is  with  this  thought  in  mind  that  I 
ask  the  question  of  management,  Is  the 
gas  company  ready  to  accept  the  respon¬ 
sibility  of  entering  the  fuel  field  in  com¬ 
petition  with  other  fuels?  If  you  are 
ready,  let  us  look  at  our  problem  squarely 
and  see  if  we  have  a  clear  conception  of 
the  responsibilities,  what  the  responsibili¬ 
ties  involve,  and  if  we  are  approaching 
them  in  a  manner  which  warrants  us  in 
expecting  success. 

In  order  to  obtain  a  correct  perspective, 
let  us  assume  that  you  gas  men  as  a 
group  are  the  general  managers  or  owners 
of  all  the  properties  you  represent,  and 
I  am  the  head  of  your  industrial  gas  de¬ 
partment.  I  have  been  studying  and 
analyzing  the  market  and  am  ready  to  re¬ 
port  to  you  my  findings,  and  make  my 
suggestions  on  company  policies  relating 
to  the  activities  of  my  department. 

First,  let  us  consider  the  importance 
of  the  industrial  load  to  the  gas  company 
in  order  to  determine  the  required  in¬ 
tensity  of  our  effort.  Should  we  simply 
wait  for  this  load  to  come  to  us  with  as¬ 
surance  that  it  will  come  or  is  the  com¬ 
petitive  situation  such  as  to  require  ag¬ 
gressive  sales  effort? 


My  own  opinion  is  that  competition  is 
such  that  we  not  only  cannot  consider  we 
have  any  monopoly  in  the  heating  field, 
domestic  or  industrial,  but  that  competi¬ 
tion  is  so  active  as  to  require  a  most  ag¬ 
gressive  and  diligent  attitude  on  the  part 
of  the  gas  industry.  In  the  past  35  years 
we  have  seen  electricity  supersede  gas  in 
illumination  and  the  larger  per  cent  of 
the  gas  load  change  to  domestic  cooking 
and  water  heating.  This  change  has  been 
brought  about  in  the  face  of  the  higher 
cost  of  electricity.  It  seems  shortsighted 
for  the  gas  industry  to  assume  that  the 
electrical  industry  cannot  be  equally  suc¬ 
cessful  in  both  domestic  and  industrial 
heating  in  spite  of  higher  costs. 

The  real  factors  which  have  made  and 
will  continue  to  make  electrical  competi¬ 
tion  serious  may  be  summarized  as  fol¬ 
lows  : — first,  a  combination  snowball,  of 
accomplishment,  publicity,  and  public  in¬ 
terest.  That  publicity  has  not  been 
equalled  by  the  gas  industry.  It  was  only 
this  year  that  we  as  an  industry  began  in 
a  small  way  the  general  publicity  neces¬ 
sary  to  meet  it.  The  result  of  this  delay 
is  that  there  is  not  a  general  understand¬ 
ing  on  the  part  of  the  public  of  the  re¬ 
spective  economic  position  of  electricity 
and  gas.  This  has  created  a  sales  resis¬ 
tance  which  only  our  combined  efforts  can 
correct.  Second,  the  circumstances  of 
control  and  earnings  of  the  electric  in¬ 
dustry  have  produced  a  power  of  capital 
and  personnel  which  has  made  it  possible 
to  develop  every  opportunity  to  the  ut¬ 
most.  Their  many  applications  and  de¬ 
velopment  of  marginal  opportunities  has 
given  an  ever  widening  horizon  which  is 
being  extended  with  the  aggressive  en¬ 
thusiasm  that  comes  only  from  successful 
expansion.  Third,  their  rate  schedules 
have  been  equitably  adjusted  as  between 
the  different  classes  of  customers.  They 
are  in  a  position  and  have  adopted  a  pol¬ 
icy  which  does  not  make  the  industrial 
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customer  carry  the  burden  of  the  domes¬ 
tic  customer  as  in  the  gas  industry. 

These  conditions,  except  as  they  are 
met  by  aggressive  action,  become  increas¬ 
ingly  effective  in  determining  the  result 
of  this  competition  in  the  future.  This 
competition  is  now  found  both  in  the  do¬ 
mestic  and  industrial  field. 

For  example,  electric  refrigeration  will 
probably  be  a  greater  competitive  factor 
in  the  future  of  the  domestic  cooking  load 
than  any  factor  so  far  introduced.  Elec¬ 
tric  range  competition  alone  may  not  be 
serious  on  present  rates,  but  each  new 
use  brings  with  it  a  lower  level  of  rates, 
which  in  turn  brings  so  much  closer  the 
marginal  applications.  In  other  words, 
here  is  a  competitive  factor  for  our  do¬ 
mestic  load  set  up  solely  as  a  result  of 
expansion  which  can  be  met  only  by  simi¬ 
lar  expansion. 

The  competition  in  the  domestic  field 
simply  accentuates  the  importance  of  the 
industrial  load  to  the  gas  company.  We 
cannot  take  the  chance  of  allowing  weak 
competition  to  lose  a  load  which  belongs 
to  the  gas  company  by  even*  fundamental 
of  fuel  utilization.  However,  if  the  gas 
company  is  to  earn  its  right  to  supply  the 
heating  requirements  in  its  territory,  then 
it  must  obtain  a  clear  understanding  of 
the  requirements  and  accept  the  respon¬ 
sibility  for  rendering  that  sendee. 

The  overall  picture  then  is  one  where, 
as  your  industrial  engineer,  I  recommend 
that  activities  in  the  industrial  field  should 
be  most  aggressive  and  our  progress  must 
be  rapid  enough  more  than  to  offset  the 
gain  in  electrical  competition.  We  should 
not  only  advance  in  the  non-competitive 
uses,  but  be  very  sure  that  we  definitely 
re-capture  much  lost  ground  in  strictly 
competitive  uses. 

Now  you  say,  we  assume,  “I  agree  with 
you  as  to  the  necessity  for  our  going  after 


the  industrial  load.  You  say  we  should 
set  an  objective  of  a  definite  increase  in 
industrial  sendout  each  year.  What  is 
necessary  to  do  it  ?  How  can  we,  as  man¬ 
agers,  help?” 

My  answer  is:  First,  introduce  differ¬ 
ential  rates.  Low  rates  will  not  in  them¬ 
selves  sell  gas  to  anyone.  But  in  many 
cases  existing  rates  attempt  to  saddle  on 
the  industrial  user  the  losses  on  other  cus¬ 
tomers,  and  he  should  not  have  to  ac¬ 
cept  such  an  unequitable  arrangement. 
Rates  must  be  reasonable,  and  rate  sched¬ 
ules  should  insure  a  reasonable  rate  for 
any  type  or  amount  of  load,  and  a  profit 
to  the  gas  company. 

I  have  seen  numerous  industries  where 
the  industry  is  now  buying  gas  at  such 
rates  and  in  such  amounts  that  it  would 
pay  it  to  build  its  own  water  gas  plants. 
That  condition  surely  will  not  be  tolerated 
long.  You  simply  make  it  easy  for  some 
equipment  manufacturer  to  come  along 
and  sell  an  isolated  gas  plant  for  a  single 
industry  or  a  group  of  industries. 

I  appreciate  fully  many  of  the  reasons 
why  such  conditions  exist  and  the  prob¬ 
lems  they  present  to  the  industry.  How¬ 
ever,  as  industrial  engineer,  I  can  only 
view  them  as  they  are,  and  the  handicap 
they  represent  is  entirely  the  responsibil¬ 
ity  of  management  to  accept  or  to  modify. 

Second,  as  incidental  to  the  rate  situ¬ 
ation,  regulator}*  standards  that  in  any 
way  interfere  with  the  deliverv  of  the 
most  economical  gas  for  industrial  uses 
must  be  changed.  If  sufficient  progress 
cannot  be  made  on  account  of  restrictions 
of  domestic  uses,  then  we  should  look  for¬ 
ward  to  the  day  when  we  have  a  separate 
industrial  gas  system  for  certain  indus¬ 
trial  groups  which  will  operate  as  a  sepa¬ 
rate  and  a  distinct  unit  from  our  present 
plants. 
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Third,  if  I  am  going  to  sell  gas  with  a 
reasonable  sales  expense,  I  should  have 
the  benefit  of  a  considerable  amount  of 
publicity  work  of  a  general  educational 
nature.  There  is  too  much  sales  resist¬ 
ance  now  which  comes  from  a  lack  of  un¬ 
derstanding  of  the  fundamental  principles 
of  fuel  economics  and  utilization.  The 
public  generally  needs  to  be  educated  to 
give  gas  the  same  position  in  the  heating 
field  that  electricity  occupies  in  the  light¬ 
ing  and  power  field  and  to  understand  the 
principles  governing  the  use  of  gas,  elec¬ 
tricity,  oil  and  coal  as  fuels.  This  publi¬ 
city  can  be  economically  carried  out  only 
by  the  industry  as  a  whole. 

Fourth,  I  must  have  equipment  that 
represents  the  latest  practice  in  industrial 
processes  and  combustion  knowledge. 
This  must  be  a  national  development  be¬ 
cause  individual  installation  in  any  one  lo¬ 
cality  will  not  justify  research  expense 
which  will  insure  a  dependable  and 
permanent  solution. 

I  am  not  going  to  take  the  time  here  to 
discuss  in  detail  why  there  has  not  grown 
up  in  the  gas  furnace  industry  one  or 
more  companies  who  could  render  a  serv¬ 
ice  in  development  and  research  similar 
to  that  rendered  the  electric  utilities  by 
the  large  electrical  equipment  companies. 
It  is  a  sad  commentary  on  the  present 
situation  that  the  experience  of  the  manu¬ 
facturers  of  gas  equipment  shows  that  the 
installations  which  mean  the  most  to  the 
gas  industry  as  steps  of  progress  and  the 
most  to  the  gas  company  in  connected 
load  are  the  most  undesirable  class  of 
business  that  the  furnace  manufacturer 
can  accept  from  an  earnings  viewpoint. 
My  observation  leads  me  to  believe  that 
the  managers  owe  to  those  on  whom  the 
gas  company  must  depend  for  progress 
a  cooperation  in  orders,  in  research,  in 
sales,  which  has  not  existed  in  the  past 
because  of  a  lack  of  mutual  understanding 
of  the  contribution  each  party  could  make. 


The  action  on  rates,  standards  and  pub¬ 
licity  is  obvious.  The  relation  with  the 
furnace  manufacturer  is  undetermined  by 
the  characteristics  of  the  engineering 
problem  and  will  be  determined  by  the 
plan  of  operation  of  my  industrial  gas 
department.  Let  us  therefore  consider  the 
activities  of  my  department  and  allow  me 
to  suggest  how  I  propose  to  operate  it. 

In  selling  industrial  gas  a  clear  distinc¬ 
tion  should  be  made  between  standard 
furnaces  and  special  furnaces.  By  stand¬ 
ard  furnaces  I  mean  furnaces  which  are 
or  can  be  carried  in  stock  ready  to  con¬ 
nect.  This  class  includes  candy  fur¬ 
naces,  portable  bake  ovens,  soldering  fur¬ 
naces,  stereotype  pots,  heat  treating  fur¬ 
naces,  oven  furnaces,  forges,  etc.  Special 
furnaces  include  all  the  larger  installa¬ 
tions  erected  in  the  manufacturing  plant. 
The  installation  of  these  furnaces,  par¬ 
ticularly  when  they  displace  furnaces 
using  other  fuels,  often  involve  both 
changes  in  processes  and  in  the  operating 
organization. 

Standard  furnaces  should  be  sold  on 
the  same  basis  as  standard  domestic  or 
hotel  equipment.  They  require  little  en¬ 
gineering,  are  usually  installed  as  com¬ 
plete  production  units  requiring  no 
changes  in  plant  methods  or  organiza¬ 
tion.  I  recommend,  therefore,  that  I  be 
furnished  display  space  and  organize  to 
display  certain  types  and  sell  this  line  on 
a  merchandising  basis. 

It  is,  however,  in  those  industrial  opera¬ 
tions  requiring  special  furnaces  that  the 
gas  industry  has  its  greatest  opportunity 
for  expansion.  It  is  also  the  field  in  which 
there  is  the  greatest  misunderstanding  of 
our  sales  problem.  In  saying  this  I  have 
no  particular  indictment  of  any  one  party. 
The  misunderstanding  is  from  several 
angles  and  progress  will  result  from  a 
mutual  contribution.  But  that  contribu¬ 
tion  can  be  made  only  as  we  determine  a 
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plan  or  formula  upon  which  we  can  co¬ 
ordinate  our  efforts.  We  have  three  sepa¬ 
rate  and  distinct  viewpoints  injected  into 
even*  sale  of  industrial  gas :  the  factory 
manager  or  owner,  the  furnace  manufac¬ 
turer,  and  the  gas  company.  If  we  are 
to  make  the  progress  we  desire,  we  must 
bring  these  three  parties  to  a  better  under¬ 
standing  of  mutual  dependence  and  co¬ 
operation  than  exists  today. 

The  furnace  manufacturer’s  viewpoint 
on  special  furnaces  must  necessarily  be 
that  of  a  consulting  engineer. 

In  order  to  discuss  the  technical  phases 
of  the  manufacturers’  problems  we  need 
the  engineering  advice  in  processes  and 
combustion  which  comes  only  through  the 
wide  contacts  and  experience  of  the  fur¬ 
nace  manufacturers.  Only  the  furnace 
manufacturers  can  render  the.  service,  and 
we  as  gas  men  must  find  some  way.  to  fos¬ 
ter  their  ability  to  supply  it.  This  can¬ 
not  be  done  by  attempting  to  utilize  this 
service  on  a  basis  of  compensation  which 
includes  it  in  a  merchandising  profit  on 
equipment. 

The  factory  manager  is  interested  pri¬ 
marily  in  production.  He  wants  equip¬ 
ment  that  will  work.  He  is  interested  in 
continuous  production,  and,  therefore, 
looks  with  disfavor  on  what  he  may  con¬ 
sider  as  experimental  work,  with  its  in¬ 
terruptions.  But  he  does  not  appreciate 
that  he  may  have  some  special  process  or 
has  injected  some  special  specification  in 
a  process  otherwise  standard  which  takes 
his  furnace  entirely  out  of  any  standard 
merchandising  class  and  can  only  be 
solved  in  his  plant. 

And,  now  turning  to  the  gas  company’s 
viewpoint,  the  gas  company  is  interested 
in  the  sale  of  gas.  Therefore,  my  de¬ 
partment  is  to  be  primarily  a  sales  depart¬ 
ment.  It  will  do  the  sales  work  and  or¬ 


ganize  the  servicing.  My  sales  approach 
to  the  factory  manager  will  not  be  de¬ 
signed,  in  general,  to  sell  him  gas  but  to 
determine  for  him  a  sound  policy  of  fuel 
utilization,  considering  the  various  fuels 
adaptable  to  his  processes  and  the  price 
limits  within  which  their  use  is  most 
economical.  Having  gained  his  acceptance 
of  this  as  a  sales  basis  and  obtained  his 
cooperation  to  make  the  necessary  analy¬ 
sis  of  his  operations,  I  will  then  obtain 
for  him  an  interpretation  of  fuel  costs  in 
terms  of  his  finished  product  by  the 
means  of  an  industrial  survey. 

The  industrial  survey  is  not  new,  and 
the  fact  that  it  is  not  new  has  led  to  a 
very  common  misunderstanding  as  to  its 
present  form.  Gas  companies  have  for  a 
number  of  years  made  industrial  surveys 
which  were  essentially  a  census  of  the 
heating  operations.  It  gave  them  the  total 
amount  of  fuel  used  in  the  industry  as  the 
eventual  load  they  could  obtain. 

The  industrial  survey,  as  I  refer  to  it, 
has  little  in  common  with  this  census. 
This  survey  brings  out  the  places  where 
the  cost  of  manufacture  will  be  reduced 
and  gas  fuel  credited  with  those  econo¬ 
mies.  The  survey  must  go  beyond  the 
manufacturer’s  own  knowledge  of  the 
process  because  the  introduction  of  gas 
in  the  present  furnace  will  not  give  us  the 
economies  we  must  have  to  offset  the 
higher  price  of  gas  as  compared  with  the 
present  fuel. 

With  this  combination,  a  definite  rec¬ 
ommendation  can  be  made  to  a  manufac¬ 
turer  that  with  a  certain  installation  we 
can  effect  certain  economies  in  his  plant. 
The  fact  that  gas  is  used  as  a  fuel  is  not 
a  factor  of  primary  importance  in  the 
sales  presentation  except  as  it  is  consis¬ 
tent  with  the  fuel  utilization  policy  which 
you  have  advanced.  The  economies  you 
miarantee  are  in  themselves  the  answer 
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to  any  question  regarding  the  technical 
phases  of  your  proposition  and,  in  the 
end,  the  final  factor  in  which  the  manu¬ 
facturer  is  interested. 

In  the  industrial  survey  we  find  the 
basis  of  a  common  understanding  of  these 
three  points.  It  allows  the  furnace  manu¬ 
facturer  to  obtain  the  analysis  necessary 
to  determine  and  interpret  the  technical 
problems.  It  gives  the  gas  company  the 
details  necessary  for  the  follow-up  of  its 
united  presentation  of  the  need  of  a  sound 
policy  of  fuel  utilization.  It  gives  the 
manufacturer  a  fuel  survey  of  his  plant 
and  reveals  the  opportunities  for  greater 
'  economies  of  production. 

Another  point  on  which,  as  your  in¬ 
dustrial  engineer,  I  wrant  a  determination 
of  policy  from  the  management  is  the  pro¬ 
portion  of  gross  income  from  connected 
load  that  you  are  walling  to  spend  on  new 
business  expense.  My  reason  for  asking 
this  is  that  in  the  first  place  I  want  to  pay 
my  salesmen  a  commission  based  on  con¬ 
nected  load  and  not  on  equipment  sold. 
In  the  second  place,  I  wrant  some  yard¬ 
stick  by  which  to  measure  our  financial  in¬ 
terest  in  securing  this  load. 

Here  is  an  example  that  came  up  a 
short  time  ago  that  will  illustrate  this 
point.  Here  is  a  continuous  tunnel  kiln 
operating  on  coal.  The  cost  of  fuel  is 
$280  a  week.  The  cost  of  spoilage  is  $800 
per  wreek.  The  cost  of  containers  used 
in  burning  the  wrare  is  $210  per  week.  A 
total  cost  of  $1290  per  week.  This  could 
be  put  on  city  gas  and  will  bring  in  to  the 
gas  company  a  revenue  of  $910  a  wTeek. 
The  spoilage  wTill  be  reduced  to  $200  per 
wreek  and  the  container  cost  will  be  re¬ 
duced  to  $180  per  wreek,  a  total  of  $1290 
per  wreek.  The  production  cost,  there¬ 
fore,  is  exactly  the  same  whether  the  kiln 
is  fired  with  coal  or  gas.  It  wdll  cost 
$8000  to  convert  this  kiln  to  gas.  The 


equipment  manufacturer  who  supplies  the 
burners  will  receive  $3000  and  a  net  profit 
of  15  per  cent  or  $450.  The  reconstruc-  • 
tion  of  the  kiln  incident  to  conversion  and 
cost  of  testing  will  amount  to  $5000.  The 
manufacturer  will  receive  the  indirect 
profit  of  increased  capacity  and  better  as¬ 
surance  of  uniform  quality. 

W  ith  these  circumstances,  w’hat  can  the 
gas  company  afford  to  contribute  in  the 
way  of  sales  work  and  conversion  ex¬ 
pense  on  this  kiln?  To  wThat  extent  is  he 
justified  in  asking  either  the  owner  of  the 
kiln  or  the  furnace  manufacturer  to  car¬ 
ry  on  the  engineering  analysis  and  tests 
necessary  to  put  this  proposition  in  the 
form  of  a  proposal?  As  between  the 
equipment  manufacturer  wdio  obtained  a 
profit  of  $450  on  a  special  job  and  the 
gas  company  wffio  secured  a  load  worth 
$4700  of  gross  revenue,  wThat  is  the 
proper  proportion  to  each  of  any  con¬ 
tingent 'liability  growing  out  of  the  guar¬ 
antee?  My  own  judgment  is  that  if 
necessary  the  gas  company  could  afford, 
at  its  own  expense,  to  earn7  on  the  tests, 
make  conversions,  give  the  owner  of  the 
kiln  the  equipment  and  make  its  own 
guarantees  of  performance,  and  yet  I  can 
count  the  companies  on  the  fingers  of  one 
hand  wrhich  today  have  definitely  com¬ 
mitted  themselves  to  such  a  policy. 

Here  is  another  case  that  came  up  just 
the  other  day.  A  gas  company  has  sup¬ 
plied  a  manufacturer  approximately 
2,000,000  feet  per  month  for  several 
years  for  a  brass  annealing  operation. 
The  company  woke  up  one  morning  to 
find  the  manufacturer  had  installed  an 
electric  furnace  and  proposed  to  change 
over  his  entire  plant  to  electric  furnaces. 
An  investigation  showred  that  the  gas  fur¬ 
naces  w-ere  antiquated  and  inefficient  and 
an  electric  furnace  salesman  had  sold  his 
furnace  at  a  wffiale  of  a  price  simply  on 
a  comparison  between  his  furnace  and  the 
gas  furnaces  as  he  found  them. 
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The  appliance  manufacturer  was  asked 
to  quote  on  a  gas  furnace  and  make  a 
guarantee  on  the  basis  that  the  process 
was  a  standard  operation.  He  quoted 
$1750  on  the  furnace  but  was  not  able  to 
satisfy  the  manufacturer  as  to  the  guaran¬ 
tees  because  the  manufacturer  wanted  to 
take  no  risk,  and  from  the  viewpoint  of 
the  furnace  manufacturer  it  was  a  special 
job  which  would  probably  not  be  dupli¬ 
cated  in  years.  The  furnace  manufac¬ 
turer  did  not  have  the  analysis  necessary 
to  make  such  a  guarantee  and  could  not 
send  a  man  1000  miles  at  his  expense  to 
make  the  analyses  and  design  on  the 
chance  of  securing  the  order.  He  at  least 
had  the  option  of  turning  down  the  busi¬ 
ness,  but  that  did  not  solve  the  gas  com¬ 
pany's  problem.  Here  it  stood  to  lose  a 
revenue  of  $1500  per  month  and  was  de¬ 
voting  its  energies  to  trying  to  shift  all 
responsibility,  except  to  supply  gas,  either 
to  factor}7  manager  or  furnace  manufac¬ 
turer. 

In  both  these  cases  the  gas  company  did 
have  an  interest  and  a  responsibility  which 
could  not  be  put  off  on  any  other  agency. 
Whether  or  not  you,  in  your  individual 
companies,  accept  this  responsibility  is  of 
far  more  than  local  importance.  The  in¬ 
stallation  of  an  electric  furnace  is  adver¬ 
tised  throughout  the  entire  industry  and 
marks  so  much  progress,  which  later 
comes  into  direct  competition  with  you  in 
your  own  locality. 

To  meet  conditions  such  as  exemplified 
here,  I  must  have  a  fund  and  for  that 
reason  I  want  a  statement  of  the  per  cent 
of  gross  revenue  I  can  use  as  a  basis  of 
budgeting  the  contribution  I  can  make. 

Summarizing  my  recommendations  for 
the  operation  of  the  industrial  gas  de¬ 
partment  on  which  I  ask  for  your  con¬ 
currence  : 

First,  I  propose  to  devote  the  energies 
of  the  department  strictly  to  sales  work. 


Second,  I  propose  to  support  this  sales 
effort  bv  an  industrial  survev  of  all  in- 
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dustries  in  my  territory. 

Third,  I  propose  to  look  to  the  furnace 
manufacturers  for  all  technical  informa¬ 
tion  and  assistance  necessary  to  make 
such  a  survey  and  to  analyze  special  fur¬ 
nace  problems.  I  propose  to  cooperate 
with  them  in  even’  way  that  will  foster 
their  ability  to  render  that  service. 

Fourth,  I  propose  to  make  a  display  of 
standard  furnaces  and  to  organize  the 
sales  of  this  equipment  on  the  usual  ap¬ 
pliance  sales  plan. 

Fifth,  I  propose  to  pay  my  salesmen  a 
commission  on  connected  load  secured 
and  to  assume  same  contingent  liability 
where  the  connected  load  justifies  some 
such  contribution.  In  order  that  this  may 
be  properly  controlled  I  want  some  state¬ 
ment  of  the  per  cent  of  gross  revenue 
available  from  all  sales  expense. 

Therefore,  the  picture  as  a  whole  that 
I  want  to  present  to  you,  as  your  indus¬ 
trial  engineer,  is  the  great  potential  op¬ 
portunities  that  exist  in  the  industrial 
field,  business  that  can  be  secured  and  re¬ 
tained  at  a  profit  to  the  company.  I  can 
clearly  see  the  large  contribution  in  earn¬ 
ings  that  this  business  can  make  for  the 
security  and  strength  of  the  gas  company. 

The  responsibility  for  the  selling  of  in¬ 
dustrial  gas  I  am  ready  and  willing  to 
take,  and  with  your  help  and  your  accep¬ 
tance  of  the  responsibility  that  can  be 
exercised  only  by  management,  we  shall 
create  a  situation  where  the  industry  real¬ 
izes  on  these  opportunities  to  the  greatest 
extent.  While  there  never  has  been  a 
lack  of  cooperation  between  management 
and  the  industrial  engineer,  there  has 
been  a  lack  of  understanding  of  the  prob¬ 
lems  that  management  must  solve  in  order 
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to  give  the  industrial  engineer  an  oppor¬ 
tunity  to  realize  on  the  potential  business. 

So  today  I  come  to  you  with  an  analysis 
which,  because  of  the  limited  time  al- 
loted  to  me,  may  not  include  the  details 
which  are  necessary,  but  which  I  believe 
present  the  high  spots  of  these  questions 
that  must  be  answered  and  which  belong 
to  management  responsibility. 

And  the  questions  are:  1.  Are  you 
taking  steps  to  introduce  differential 
rates  that  will  help  secure  the  industrial 
business  ?  2.  Are  you  considering  the  ad¬ 
vantage  of  supplying  industrial  gas — gas 
that  is  most  economical  to  manufacturers  ? 


3.  Are  you  fostering  the  growth  of  a  lim¬ 
ited  few  manufacturers  of  industrial 
equipment  that  will  help  solve  the  utiliza¬ 
tion  problems  by  research  and  develop¬ 
ment  ?  4.  Are  you  ready  to  contribute  to 
a  campaign  of  publicity  that  will  educate 
the  public  to  the  rightful  position  of  gas 
as  a  fuel? 

In  short,  are  you  taking  these  steps  that 
mean  expansion  and  will  insure  and  pro¬ 
tect  the  property  you  are  managing? 

My  questions  are  sincere  and  respect¬ 
ful,  but  firm.  The  answers  are  vital.  Are 
you  ready  to  accept  those  responsibilities  ? 


OBITUARY 


W.  J.  Clark,  Yonkers,  N.  Y. 


In  our  organization  it  is  an  honored 
custom  to  suspend  for  a  moment  the 
business  of  the  convention,  and,  looking 
back  over  the  year,  note  those  who  were 
with  us  one  year  ago  but  whose  friendly 
greetings  and  farewells  will  not  be  spoken 
again.  We  commune  with  those  who  have 
given  up  the  years  of  earthly  work  and 
that  serenity  that  men  call  age:  those  to 
whom  have  come  honors  and  rewards. 
They,  as  we  knew  them,  sleep  beneath  the 
shadows  of  the  shifting  clouds,  careless 
alike  of  sunshine  and  storm.  We  miss 
their  kindly  presence.  Some  were  taken 
in  the  flush  of  youth,  at  the  dawn  of  a 
day  bright  with  promise,  some  at  life’s 
high  noon  in  the  midst  of  fine  accomplish¬ 
ments,  some  approaching  the  evening  fac¬ 
ing  the  twilight  of  life.  They  still  live 
in  the  hearts  of  those  they  left  behind  and 
to  do  this  is  not  to  die,  and  we  believe 
that  in  the  silence  of  their  departing  from 
this  world,  they  heard  the  great  waves 
breaking  on  a  farther  shore  and  felt  upon 


their  brows  the  breath  of  eternal  morn¬ 
ing. 

May  we  not  carry  away  the  thought 
that  this  life  is  but  a  preparation  for  one 
to  come  and  should  be  lived  as  if  it  were 
the  only  one  we  could  hope  for,  remem¬ 
bering  these  words :  “That  life  is  long 
which  answers  life’s  great  end’’ : 

The  names  of  blessed  memory  are : 

W.  E.  Shreve,  Agent,  Public  Service 
Electric  &  Ga$  Co.,  Camden,  N.  J. 

Raymond  C.  Lewis,  Supt.  Shop  Dist. 
Dept.,  The  Brooklyn  Union  Gas  Co., 
Brooklyn,  N.  Y. 

John  F.  Brayer,  Co-Operative  Foundry 
Co.,  Rochester,  N.  Y. 

L.  E.  Sanderson,  Chief  Clerk,  Roches¬ 
ter  Gas  &  Electric  Corp.,  Rochester, 
N.  Y. 

J.  Hawley  Taussig,  Engr.  Sales  Dept., 
The  U.  G.  I.  Contracting  Co.,  Philadel¬ 
phia,  Pa. 
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Fred  L.  Belcher,  Pur.  Agent,  Spring- 
field  Gas  Light  Co.,  Springfield,  Mass. 

A.  L.  English,  Mgr.,  Citizens  Gas  & 
Electric  Co.,  Council  Bluffs,  Iowa. 

John  W.  Golden,  Vice-President,  Sa¬ 
vannah  Gas  Co.,  Savannah,  Ga. 

Ernest  Drayton,  Supt.  Dist.,  Public 
Service  Electric  &  Gas  Co.,  Camden, 
N.  J. 

Waldo  A.  Learned,  V.  P.  Newton  Div., 
Boston  Consolidated  Gas  Co.,  Newton, 
Mass. 

Laurie  O.  Fielding,  Supt.,  Boston  Con¬ 
solidated  Gas  Co.,  East  Boston,  Mass. 

Walter  H.  Hinman,  D.  McDonald  & 
Co.,  Albany,  N.  Y. 

Arthur  A.  Wilbur,  Asst.  Treas.  &  Sales 
Mgr.,  Brockton  Gas  Light  Co.,  Brockton, 
Mass. 

Vernon  Baker,  V.  P.  &  Chief  Engr., 
Russell  Engineering  Co.,  St.  Louis,  Mo. 


Frank  G.  Smith,  Asst.  Mgr.  Branch  1, 
Consolidated  Gas  Co.  of  N.  Y.,  New 
York,  N.  Y. 

Paul  Bucher,  V.  P.  &  Treas.,  Kings 
County  Lighting  Co.,  Brooklyn,  N.  Y. 

Carlton  Geist,  Gen.  Mgr.,  Atlantic 
City  Gas  Co.,  Atlantic  City,  N.  J. 

R.  C.  Bishop,  Gen.  Mgr.,  The  Christ¬ 
church  Gas,  Coal  &  Coke  Co.  Ltd., 
Christchurch,  N.  Z. 

W.  W.  Barnes,  Repr.,  Scott  Gas  Ap¬ 
pliance  Co.,  Pasadena,  Calif. 

The  President:  Mr.  Scott  for  a  num¬ 
ber  of  years  was  Chairman  of  the  Acci¬ 
dent  Prevention  Committee  of  this  As¬ 
sociation  and  the  work  which  he  has 
done  is  known  to  all  of  you.  This  year 
Air.  Scott  was  elected  President  of  the 
National  Safetv  Council. 

j 
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REPORT  OF  ACCIDENT  PREVENTION  COMMITTEE 


“UNITING  ALL  AGENCIES  TO  PROMOTE  SAFETY” 


Charles  B.  Scott,  Chairman ,  Chicago,  Ill. 


FOREWORD 


Accident  Prevention  has  become  a 
very  definite  activity  of  the  Ameri¬ 
can  Gas  Association.  In  carrying  out 
its  program  each  year  your  Accident 
Prevention  Committee  earnestly  keeps  in 
mind  its  responsibility  to  serve  the  best 
interests  of  your  membership  by  giving 
such  assistance  as  will  enable  the  gas  in¬ 
dustry  to  fully  meet  its  duty  in  protect¬ 
ing  employees  and  the  public  against  pos¬ 
sible  casualties  and  property  damage.  In 
meeting  this  responsibility  there  is  no 
conflict  between  our  duty  to  the  industry, 
to  its  employees  and  to  the  public.  Each 
has  an  interest  in  safety  and  each  group 
has  manifested  that  mutual  interest  by 
most  commendable  cooperation  with  the 
committee. 

Serious  and  important  employment 
hazards  or  public  hazards  do  not  charac¬ 
terize  the  gas  industry.  True,  the  possi¬ 
bilities  of  explosions  and  gas  poisoning 
exist,  but  they  cannot  be  classed  as 
hazards  peculiar  to  the  industry.  They 
become  hazards  or  dangers  only  under 
circumstances  when  reasonable  caution  is 
not  exercised.  Heat,  light,  power,  fire, 
water  and  gas  are  necessities  of  civiliza¬ 
tion.  These  and  many  others  which  serve 
mankind’s  requirements  must  be  proper¬ 
ly  handled  and  used,  else  they  may  cause 
injury  or  damage. 

The  real  and  difficult  task  in  accident 
prevention  is  to  inculcate  into  the  minds 


of  employees  and  the  public  such  reason¬ 
able  and  common  sense  caution  as  is  nec¬ 
essary  to  properly  serve  the  common  in¬ 
terests  of  business  and  society.  Some  one 
has  said,  “The  most  potent  influence  for 
safety  will  be  the  awakening  of  the  pub¬ 
lic  conscience  to  the  criminality  of  care¬ 
lessness.”  Our  efforts  have  been  largely 
directed  toward  some  such  end  by  pro¬ 
mulgating  and  emphasizing  the  urgent 
need  for  carefulness  when  and  where 
care  is  essential. 

In  performing  these  duties,  this  com¬ 
mittee  has  been  brought  into  contact  with 
three  separate  agencies  with  which  it  has 
had  to  deal  and  whose  assistance  has 
made  its  achievements  possible.  The 
headquarters  staff  of  the  Association  has 
kept  in  close  touch  with  the  committee’s 
work  and  has  kept  it  informed  of  the 
policies  and  requirements  of  the  gas  in¬ 
dustry. 

These  policies  and  requirements  we 
have  tried  to  meet  and  in  this  we  have 
received  much  assistance  through  the 
counsel  of  the  executive  officers  and  their 
staff.  The  second  agency  or  group  upon 
which  we  have  had  to  rely  is  the  mem¬ 
bership  of  the  Association.  To  these  we 
have  gone  for  such  information  and  ex¬ 
perience  as  was  required  in  making  up 
our  admonitions  and  recommendations. 
These  members  have  very  freely  and 
very  willingly  responded  to  our  requests. 
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They  have  not  only  helped  us  in  this 
way,  but  to  a  greater  extent  by  carrying 
out  the  recommendations  which  have 
from  time  to  time  been  made  in  commit¬ 
tee  reports.  This  disposition  to  support 
the  committee  by  word  and  deed  is  much 
appreciated  and  encourages  us  in  the 
continuation  of  our  work.  During  the 
year  we  have  also  been  brought  into  con¬ 
tact  with  other  public  service  and  indus¬ 
trial  organizations  having  a  mutual  inter¬ 
est  in  our  problems  and  in  touch  with 
other  safety  organizations  such  as  the 
National  Safety  Council  and  its  locals 
which  have  a  particular  interest  in  reach¬ 
ing  the  public  who  use  the  product  of 
your  plants  and  the  streets  upon  which 
your  equipment  is  located.  From  all  of 
these  organizations  we  have  received  the 
most  hearty  support  and  they  have  wel¬ 
comed  every  opportunity  to  advance  our 
purposes  for  a  better  informed  and  more 
careful  public.  The  result  of  these  en¬ 
deavors  and  the  wide  influence  of  these 
cooperating  agencies,  is,  we  believe, 
bringing  about  a  gradual  improvement  in 
the  conditions  and  practices  which  con¬ 
fronted  us  a  few  years  ago  and  conse¬ 
quently  more  favorable  prospect  for  suc¬ 
cess  in  our  future  work. 

Considering  the  widely  diversified  geo¬ 
graphic  locations  of  the  properties  rep¬ 
resented  by  the  membership,  the  differ¬ 
ence  in  size  and  construction  of  plants, 
the  many  ordinances  and  other  condi¬ 
tions  and  circumstances  affecting  opera¬ 
tion  and  distribution,  it  is  impossible  to 
make  definite  recommendations  which 
may  in  all  cases  be  literally  followed.  In 
the  face  of  such  conditions  it  may  be  nec¬ 
essary  to  modify  specific  recommendations 
to  meet  existing  local  requirements.  This 
is  particularly  true  with  reference  to  cer¬ 
tain  installations  and  methods  of  opera¬ 
tion  and  utilization.  It  is  not  intended 
that  all  of  the  pronouncements  of  this 
committee  are  to  be  considered  as  stand¬ 


ards,  but  rather  that  they  are  to  be  fol¬ 
lowed  subject  to  such  modifictions  as 
may  be  necessary  in  certain  locations. 
Many  parts  of  the  reports  of  the  Acci¬ 
dent  Prevention  Committee  should  be 
used  as  texts  from  which  information 
may  be  obtained  which  will  be  helpful  in 
solving  the  particular  problem  involved. 

We  would  again  emphasize  the  im¬ 
portance  of  a  careful  selection,  instruc¬ 
tion,  training  and  supervision  of  em¬ 
ployees.  There  is  no  more  important  fac¬ 
tor  in  accident  prevention  than  a  close 
observance  of  this  procedure  and  we 
very  earnestly  recommend  those  parts  of 
this  report  which  deal  with  various 
phases  of  this  subject. 

It  is  now  very  generally  appreciated 
that  effective  accident  prevention  by 
public  utilities  is  reflected  in  better  em¬ 
ployment  and  public  relations.  When 
properly  carried  on,  it  brings  the  man¬ 
agement  and  the  employees  into  frequent 
contact  and  results  in  a  better  under¬ 
standing  between  them.  It  gives  the  pub¬ 
lic  an  opportunity  to  know  the  require¬ 
ments  and  purposes  of  the  utility  and 
establishes  a  favorable  interest  in  these 
matters  in  the  minds  of  the  public.  For 
these  reasons  and  the  others  having  to  do 
with  efficiency  and  economy,  no  member 
company  can  afford  to  disregard  the  op¬ 
portunity  to  make  accident  prevention  a 
distinct  part  of  operation  and  of  public 
policy. 

Resuscitation 

The  value  of  the  work  which  was  done 
by  the  Association’s  Resuscitation  Com- 
mission  and  the  stimulus  which  has  been 
given  to  resuscitation  work  by  the  Ameri¬ 
can  Gas  Association  Meritorious  Service 
and  McCarter  medals,  together  with  the 
more  widespread  interest  in  resuscitation 
by  other  public  utility  organizations  and 
the  general  public,  has  indicated  to  the 
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committee  the  wisdom  of  the  estab¬ 
lishment  of  a  permanent  joint  com¬ 
mission  on  resuscitation,  sponsored  and 
financed  by  the  American  Gas  Associa¬ 
tion,  the  National  Electric  Light  Associ¬ 
ation  and  the  National  Safety  Council, 
to  keep  abreast  of  resuscitation  develop¬ 
ments  and  advise  these  and  other  organi¬ 
zations  as  to  the  best  methods  of  resusci¬ 
tation  which  may  be  developed  from 
time  to  time.  To  this  end  negotiations 
are  now  under  way  whereby  the  three 
organizations  mentioned  will  investigate 
the  necessity  for  such  a  commission  as 
recommended  by  this  committee. 

Bearing  in  mind  that  many  important 
companies  of  the  Association  operate 
both  gas  and  electric  properties  the  need 
for  a  joint  booklet  on  resuscitation  which 
will  be  adaptable  to  their  needs  is  evi¬ 
dent.  With  the  further  definite  knowl¬ 
edge  that  other  national  organizations  are 
teaching  resuscitation  by  the  Schafer  or 
Prone  Pressure  Method  and  that  each 
has  some  minor  variations  in  technic,  it 
has  seemed  wise  to  prepare  a  standard 
text  on  this  subject  and  active  negotia¬ 
tions  are  now  under  way  by  the  Ameri¬ 
can  Gas  Association,  American  Electric 
Railway  Association,  American  Medical 
Association,  American  Railway  Associa¬ 
tion,  American  Red  Cross,  National  Elec¬ 
tric  Light  Association,  National  Safety 
Council,  U.  S.  Bureau  of  Mines  and 
the  U.  S.  Department  of  Public  Health 
to  this  end.  It  is  hoped  that  the  same 
will  be  issued  in  the  near  future  and  will, 
when  issued,  promote  the  general  adop¬ 
tion  of  what  is  now  recognized  to  be  the 
one  best  method  of  resuscitation. 


Bulletins.  This  Committee  has  re¬ 
viewed  and  made  important  changes  in 
the  National  Safety  Council’s  proposed 
pamphlet  on  the  “Safe  Use  of  Gas  in  the 
Home”,  which  has  been  for  some  time  in 
the  process  of  preparation.  As  the  ap¬ 
proval  of  this  pamphlet  by  the  Associa¬ 
tion  must  come  from  the  Executive 
Board,  the  pamphlet  is  referred  to  that 
body  for  action. 

Conclusions.  If  this  report  is  to  serve 
its  purpose,  it  must  receive  proper  pub¬ 
licity  and  careful  consideration.  It  is 
recommended  that  copies  of  it  be  placed 
in  the  hands  of  all  executives  and  em¬ 
ployees  who  have  the  opportunity  to 
transmit  the  recommendations  to  those 
who  may,  because  of  lack  of  informa¬ 
tion  or  care,  be  subject  to  injury.  All 
superintendents,  foremen  and  others 
vested  with  supervisory  duties  should  be 
provided  with  copies  and  wherever  ad¬ 
visable  or  conducive  to  safer  operation, 
the  recommendations  herein  should  be 
carefully  observed. 

It  is  further  recommended  that  prior 
reports  of  this  Committee  be  secured 
from  headquarters  and  that  it  be  made  a 
part  of  the  duty  of  the  company  employee 
in  charge  of  accident  prevention  to  ex¬ 
amine  them,  not  only  for  the  specific  in¬ 
formation  which  they  contain,  which  in 
many  cases  can  be  immediately  applied, 
but  in  the  interest  of  general  education 
in  this  subject. 

Accident  Prevention,  to  be  effective, 
must  be  a  continuous  part  of  operation. 


DETAIL  REPORT  NO.  1 
Statistics  of  Asphyxiation  Cases 

The  Statistical  Committee  has  con-  phyxiation  cases  and  presents  in  Detail 
tinued  the  collection  of  statistics  of  as-  Report  No.  1  a  fairly  comprehensive 
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summary  which  is  indicative  of  actual 
conditions.  This  shows  among  other 
things  the  need  for  more  accurate  pub¬ 
licity  to  distinguish  between  suicidal  and 
other  cases,  and  a  more  careful  selection 
and  care  of  gas  consuming  appliances. 

Number  of  Companies  Reporting  From 
States  Listed 


Arkansas  .  2 

California  .  2 

Colorado  .  1 

Connecticut  .  3 

Florida  .  1 

Georgia  .  1 

Illinois  .  6 

Indiana  . 5 

Iowa  .  5 

Kansas  .  1 

Kentucky  .  1 

Louisiana  .  2 

Maryland  .  1 

Massachusetts  .  12 

Michigan  .  2 


Minnesota  .  2 

Mississippi  .  1 

Missouri  .  5 

Montana  .  1 

Nebraska  .  1 

New  Jersey  .  6 

New  York  .  14 

Ohio  .  4 

Oklahoma  .  2 

Pennsylvania  .  7 

Rhode  Island  .  3 

South  Carolina  .  1 

South  Dakota  .  1 

Tennessee  .  2 

Texas  .  1 

Utah  .  1 

Vermont  .  3 

Virginia  .  1 

Washington  .  3 

West  Virginia  .  1 

Wisconsin .  1 

Wyoming  .  1 


Total  Companies . '. . 107 

States  represented .  37 
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ANALYSIS  OF  ACCIDENTS— MANUFACTURED  GAS 

June,  1924  to  June,  1925 
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ANALYSIS  OF  ACCIDENTS— MANUFACTURED  GAS — Continued 

June,  1924  to  June,  1925 
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First  Fifiure=Number  of  Accidents 

Second  ”  =Number  of  Persons  involved 

Third  ”  =Number  of  Property  Damage  Cases 


ANALYSIS  OF  ACCIDENTS— NATURAL  GAS 

June,  1924  to  June,  1925 
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First  FlKlire  ^Number  of  Accidents 
Second  ”  ■=Number  of  Persons  Involved 
Third  ”  «*=Number  of  Property  Damage  Cases 


DETAIL  REPORT  NO.  2 
Company  Accident  Records 


Good  records  are  indispensable  in  any 
well-regulated  business  and  from  time  to 
time  the  Statistical  Committee  has  issued 
data  with  reference  to  the  keeping  of  ac¬ 
cident  statistics.  As  conditions  in  the  in¬ 
dustry  change,  and  as  knowledge  of  the 
science  of  accident  prevention  increases, 
naturally  newer  and  better  methods  of 
keeping  statistics  will  be  found.  This 
report  presents  for  the  consideration  of 
the  membership,  the  latest  and  best  de¬ 
velopments  in  this  direction  which  may 
be  suitably  modified  to  meet  the  needs  of 
different  companies,  or  offer  suggestions 
toward  the  betterment  of  some  other  sys¬ 
tem  now  in  successful  use. 

The  system  of  recording  accidents  out¬ 
lined  below  has  been  in  use  for  over  ten 
years,  and  has  proved  satisfactory  in  op¬ 
eration.  It  has  been  more  reliable  than 
the  old  system  of  recording  accidents  in 
books  and  also  has  been  less  expensive. 


These  features  are  the  ones  that  must  be 
considered  in  the  installation  of  any  ac¬ 
cident  recording  system. 

The  basis  of  the  system  is  the  case 
card  (See  Exhibit  1).  It  will  be  noted 
that  this  card  has  a  number  of  tabs, 
which  greatly  simplifies  taking  off  fig¬ 
ures  for  analyses  and  reports.  Although 
the  card  in  itself  looks  rather  formidable, 
in  reality  after  a  case  has  once  been  re¬ 
corded  and  the  tabs  not  applicable  have 
been  removed,  it  is  very  simple  and  easily 
handled.  This  one  card  takes  care  of 
employee  and  public  personal  injury,  pub¬ 
lic  and  company  property  damage  cases, 
the  tabs  left  standing  denoting  the  nature 
of  the  case.  It  is  immaterial  whether  all 
of  the  employee  personal  injuries  occur 
in  one  state  or  in  a  number  of  states,  the 
card ‘is  designed  to  take  care  of  all  rec¬ 
ords  which  may  be  necessary  under  the 
various  workmen’s  compensation  acts. 
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This  case  card  is  made  up  in  dupli¬ 
cate.  On  the  original  are  entered  all 
costs  as  they  are  reported,  allocated  to 
the  proper  columns.  The  upper  portion 
of  the  reverse  side  is  designed  to  take 
care  of  the  costs  of  all  public  cases, 
whether  personal  injury  or  property 
damage.  Cost  of  company  property  dam¬ 
age  cases  are  also  entered  in  this  portion 
of  the  card. 

Costs  in  connection  with  employee  per¬ 
sonal  injury  cases  are  separated  into 
three  classes : — Those  in  which  the  dis¬ 
ability  lasts  for  a  period  less  than  the 
legal  waiting  period  in  workmen’s  com¬ 
pensation  states ;  those  in  which  the  dis¬ 
ability  extends  over  the  waiting  period ; 
and  payments  made  in  excess  of  the  re¬ 
quirements  of  a  workmen’s  compensa¬ 
tion  act. 

In  the  first  class  would  fall  those 
charges  prescribed  by  an  act,  such  as 
medical,  first  aid,  etc.  In  the  second  class 
would  fall  all  charges,  unless  payments 
would  be  made  in  excess  of  those  re¬ 
quired  by  an  act,  in  which  event  the 
amounts  for  which  the  employer  is  legal¬ 
ly  liable  would  be  entered  in  the  second 

Name 

Address 


series  of  columns  and  the  excess  over 
this  limit  in  the  third  series  of  columns. 
In  this  last  series  of  columns  would  also 
be  entered  any  payments  made  as  time 
allowance  to  injured  employees  during 
the  waiting  period  where  the  period  of 
disability  extended  beyond  the  shift  or 
turn  in  which  the  accident  occurred. 

It  will  be  noted  that  the  card  gives  full 
data  on  each  case  in  all  essential  details. 
If  an  analysis  of  costs  is  being  made,  it 
is  a  comparatively  simple  matter  to  select 
the  cards  wanted  by  the  tabs  indicating 
the  nature  of  the  case,  etc.  Each  original 
card  shows  all  the  costs  of  the  case,  up 
to  the  time  of  the  analysis,  and  no  great 
difficulty  will  be  experienced  in  making 
up  almost  any  desired  form  of  analysis 
or  report. 

The  duplicate  card  is  used  mainly  for 
statistical  purposes  where  costs  are  not 
under  consideration.  This  saves  consid¬ 
erable  wear  and  tear  on  the  original 
cards,  which  are  the  main  record.  These 
cards  are  filed  by  nature  of  accidents,  in 
accordance  with  the  list  found  herewith, 
which  may  be  used  as  it  stands,  or 
changed  to  meet  any  special  conditions. 

Dept. 

District 


CASE  NO. 

DATE 

NATURE 

Form  A-23 

Qa  41  3  J  11-22-24 

Exhibit  2. 
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FC»*  A-H 


Vn 


i  M  -  12-17-ig 


_ -K.inxg; - 

Description 

Suit  Entered 
Court 

Plaintiff's  Att  y 
Notes 


Pompany. 


Statement  Filed 


Date  of  Accident 
Amount  Sued  For 
Term 


estimated  liability 

Ff>H  Mar. 

Apr. 

Mav  i  Tune  1  Tuly 

Aue. 

Sept. 

Oct. 

Nov. 

Dec. 

i  1 

• 

1 

] 

(OVER) 

Exhibit  3. 


The  summary  cards  are  self-explana- 
torv.  They  mav  be  varied  from  time  to 
time  in  any  way  desired,  being  added  to 
or  diminished-  in  number  as  deemed 
proper. 

The  card  (Exhibit  2)  is  used  for  index 
purposes,  to  assist  in  finding  a  case  num¬ 
ber,  and  is  filed  alphabetically  according 
to  the  name  of  the  injured  or  claimant. 

Where  a  company  is  a  self-insurer,  it 
is  necessary  to  have  a  record  of  the  esti¬ 
mated  cost  of  settlement  of  open  cases, 
in  order  to  determine  whether  sufficient 
reserves  are  being  set  up  to  take  care  of 


accident  costs.  For  this  purpose  a  form 
similar  to  Exhibit  3  may  be  used.  At 
any  given  time  the  total  costs  of  any  or 
all  classifications  of  accidents  as  shown 
on  the  case  cards,  plus  the  estimated  lia¬ 
bilities  of  the  open  cases,  will  indicate  the 
amount  which  should  have  been  set  aside 
during  a  given  period  as  an  Accidents 
and  Damages  Reserve.  These  same  fig¬ 
ures  may  be  compared  with  the  estimated 
cost  of  liability  insurance  for  the  same 
period  in  order  to  determine  whether  or 
not  self-insurance  is  a  paying  proposi¬ 
tion. 

The  Disability  Record  (Exhibit  4) 
is  taken  from  the  cards  and  shows 


Exhibit  4. 
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the  total  time  loss  for  each  employee 
personal  injury  case  in  each  month 
of  the  year.  Therefore  from  this 
sheet  may  be  compiled  the  accident 
frequency  and  severity  ratios,  the  only 
information  required  for  this  purpose, 
not  on  the  cards,  being  the  total  hours 
worked.  This  latter  figure  is  supplied  by 
the  timekeeper  or  employment  manager, 
who  may,  if  the  information  is  desired, 
also  furnish  the  total  payroll  figures,  the 
latter  being  necessary  in  computing  the 
estimated  cost  of  insurance  with  an  out¬ 
side  insurance  carrier.  The  cost  of  em¬ 
ployee  personal  injury  cases  per  $100  of 
payroll  are  thus  easily  arrived  at  and 
form  a  proper  basis  of  comparison  with 
the  cost  of  outside  insurance. 

The  specimen  report  forms  (Exhibits 
5,  6,  7)  have  proved  satisfactory  in  the 
reporting  and  handling  of  accident  cases 
in  the  industry. 

Key  to  Classification  Cards  (See  Exhibit 

i) 

1.  Mains. 

2.  Services. 

3.  Housepipes. 

4.  Meters  and  Connections. 

5.  Gas  Ranges. 

6.  Water  Heaters. 

7.  Industrial  Appliances. 

8.  Other  Appliances. 

9.  Street  Lamps  and  Connections. 

10.  Falls  due  to  Obstructions. 

11.  Falls  due  to  Depressions. 

12.  Falls  due  to  Slipping. 

13.  Falls  down  Stairs  and  Ladders. 


14.  Falls  from  Scaffolds. 

15.  Falls  into  Excavations. 

16.  Falls  through  Openings  and  Shafts. 

17.  Falls  Miscellaneous. 

18.  Falling  Objects. 

19.  Handling  Objects. 

20.  Handling  and  Lifting  Objects. 

21.  Handling  Objects — Dropping. 

22.  Protruding  Nails — Underfoot. 

23.  Protruding  Nails — From  Materials. 

24.  Protruding  Objects  and  Materials. 

25.  Machinery  in  Normal  Operation. 

26.  Machinery  Defective  and  Unguarded. 

27.  Hanging  and  Swinging  Objects. 

28.  Elevators  and  Hoists. 

29.  Scaffolds,  Ladders  and  Stairs. 

30.  Hand  Tools  Used  by  Injured. 

31.  Hand  Tools  Used  by  Fellow  Em¬ 
ployee. 

32.  Flying  Objects — Chips,  Dust,  etc. 

33.  Flying  Objects — Hot  Metals  and 
Liquids. 

34.  Broken  Glass. 

35.  Hot  Objects  and  Materials. 

36.  Animal  and  Insect  Bites. 

37.  Trenches — Open. 

38.  Trenches — Caving. 

39.  Trenches — Sunken  and  Soft. 

40.  Vehicles — Automobiles. 

41.  Vehicles — Motorcycles  and  Motor 
Vans. 

42.  Vehicles — Motor  Trucks. 

43.  Vehicles — Bicycles. 

44.  Vehicles — Wagons  and  Teams. 

45.  Vehicles — Tool  Carts. 

46.  Vehicles — Coke  and  Wheel  Barrows. 

47.  Vehicles — Miscellaneous. 

48.  Flames  and  Flashes. 

49.  Electric  Shocks  and  Burns. 

50.  Shut  Offs. 

51.  Thefts  and  Losses. 

52.  Trees. 

53.  Underground  Structures. 

54.  Water  in  Cellar. 

55.  Miscellaneous. 
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Form  A-2-A. 


2M— 6-31-23 


NAME  OF  COMPANY _ _ _ . _ _ _ 

PUBLIC  PERSONAL  INJURY  ACCIDENT  AND  CLAIM  REPORT 

IF  ACCIDENT  IS  SERIOUS,  TELEPHONE  OR  TELEGRAPH  AT  ONCE.  DO  NOT  DELAY  SENDING  REPORT  BECAUSE  OF 
INABILITY  TO  GIVE  FULL  INFORMATION;  LET  OTHER  DETAILS  FOLLOW. 

1.  NAME  (in  full) _ AGE . . . . _  OCCUPATION _ 

2.  ADDRESS?  (Street  and  Number) _ _ _ _ 

3.  ENGLISH  SPEAKING? _ NATIONALITY? _  MARRIED? _ 

4.  NAME  AND  ADDRESS  OF  EMPLOYER? _ _ _ _ 

5.  DATE  OF  ACCIDENT? _ 1  HOUR  OF  DAY. _ M  DAY  OF  WEEK . . . 

6.  PLACE  OF  ACCIDENT? _ _ COMPANY  DISTRICT _ 

8.  NATURE  AND  EXTENT  OF  INJURY _ 

9.  '  INJURED  SENT  TO _ I _ _ _ 

10.  ATTENDING  DOCTOR?  _  ADDRESS _ .. _ 

11.  NAMES  OF  WITNESSES?  ADDRESSES?  EMPLOYE? 

14.  PROBABLE  PERIOD  OF  DISABILITY?  (Days,  Weeks  or  Months)  _ _ _ _ 

15.  WAS  ACCIDENT  DUE  TO  DEFECT? _ IF  SO,  WHAT?. . . . . . 

16.  TO  WHOSE  NEGLIGENCE  WAS  ACCIDENT  OR  INJURY  EVIDENTLY  DUE? . . . . . . . . . ... 

17.  WHY?  _ _ _ _ _ _ _ 

18.  WHOM  DOES  INJURED  OR  CLAIMANT  APPEAR  TO  BLAME?  _ _ _ ... _ _ _ 

19.  HAS  COMPANY  DONE  ANY  WORK  AT  PLACE  WHERE  ACCIDENT  OCCURRED? _ _ _ _ _ _ 

20.  WHEN?  _ NATURE  OF  WORK? _ _ _ _ _ 

21.  WHO  WAS  IN  CHARGE  OF  WORK  AT  TIME  AND  PLACE  OF  ACCIDENT? _ _ 

22.  RECENT  COMPLAINTS,  IF  ANY? - - - 

23.  HAS  CLAIM  BEEN  MADE? _ , _ _ _ FOR  WHAT  AMOUNT? _ 

24.  IF  A  REPORT  TO  A  STATE  DEPARTMENT  IS  REQUIRED,  HAS  IT  BEEN  MADE? _ 

(See  other  side) 

Exhibit  5  (front) 
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STATE  BELOW  THE  NATURE  AND  EXTENT  OF  THE  DAMAGE.  ITS  CAUSES.  ETC..  ILLUSTRATE  WITH  SKETCH, 
TO  MAKE  THE  CONDITIONS  EASILY  UNDERSTOOD.  AND  SHOW  POSITION  OF  DANGER  SIGNALS.  LAMPS, 
GUARDS.  ETC. 


IF  ACCIDENT  WAS  DUE  TO  ESCAPING  GAS,  STATE  WHEN  (date  and  hour)  FIRST  COMPLAINT  WAS  RECEIVED 
AND  WHEN  ANSWERED;  WHETHER  GAS  WAS  THEN  NOTICEABLE  IN  STREET  OR  HOUSE.  OR  BOTH;  AND  IF  SO 
FOR  WHAT  LENGTH  OF  TIME  BEFORE  CALL;  ALSO  WHEN  AND  WHERE  LEAK  WAS  LOCATED  AND  REPAIRED.  IF 
DUE  TO  A  BROKEN  MAIN.  STATE  WHETHER  FRACTURE  INDICATED  NEW  OR  OLD  BREAK. 

IN  CASES  INVOLVING  GAS  RANGES.  WATER  HEATERS.  ETC.,  STATE  WHEN  AND  BY  WHOM  APPLIANCE  WAS 
INSTALLED.  AND  DATE  AND  NATURE  OF  LAST  WORK  ON  SAME.  ALSO  RECENT  COMPLAINTS. 


SKETCH 


OPINION  AND  RECOMMENDATION: 


APPROVED  BY 


OF 


DATE: 


Exhibit  5  (back). 
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FOKM  A  44 


s*  u 


COMPANY: . . . 

CITY  and  STATE: _ _ _ _ 

PHYSICIAN’S  REPORT 


Date  of  examination: . . — - 1 9 — 

Place  of  examination:  - . — . . - . . 


Name  of  injured  person: - 

Address; . -  _ 

- Nationality: - 

Occupation: . 

. ..ft . 

Employer:  —  _  —  . 

. Address: . - . 

Name  of  attending  Physician: 

. Address:  - . 

The  Examining  Physician  will  report  on  the  following: 

I.  Family  History,  including  any  previous  condition  which  may  have  a  bearing  on  the  case: - 


2.  Personal  History,  previous  illnesses,  accidents  and  their  effects  which  may  have  a  bearing  on  the  case: 


(OVER) 


Exhibit  6  (1st  Page) 
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(The  examining  physician  will  indicate  the  location  of  injuries  on  this  chart) 

Exhibit  6  (2nd  Page) 
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3.  Injured  person’s  account  of  the  accident,  including  time,  place  and  date- 


4.  Diagnosis:  - 


5.  Prognosis,  stating  probable  period  of  disability  from  date  of  accident:  - 


I 


6.  Opinion  on  general  condition,  based  on  this  examination: . 


Names  of  Persons  Present  at  Examination: 


At  time  of  examination  was  injured  abed,  in  chair  or  up  and  around? 


(Signed) 

(OVER) 


Exhibit  6  (3rd  Page) 


FORM  A-g 


3*  5-26-94 


PROPERTY  DAMAGE  ACCIDENT  AND  CLAIM  REPORT 


NAME  OF  COMPANY 


IF  DAMAGE  IS  SERIOUS,  TELEGRAPH  OR  TELEPHONE  AT  ONCE.  DO  NOT  DELAY  REPORT  BECAUSE  DETAILS  ARE 

LACKING.  SEND  COMPLETE  REPORT  LATER. 


1. 

PROPERTY  OWNED  BY? 

ADDRESS?  (street  ano  no.) 

2. 

PROPERTY  OCCUPIED  BY? 

ADDRESS?  (street  and  no.) 

CITY? 

3. 

DATE  AND  HOUR  OF  ACCIDENT? 

192  M.  DATE  OF  THIS 

REPORT? 

4. 

PLACE  OF  DAMAGE? 

5. 

NATURE  OF  DAMAGE? 

6. 

7.  PROBABLE  COST  OF  DAMAGE? _ 

8.  NAMES  AND  ADDRESSES  OF  WITNESSES?  _ 

9.  _ _ 

lO.  _ _ _ 

11  REMARKS  OF  WITNESSES? _ 

12.  _ _ _ _ _ 

13.  _ _ 

14.  WAS  ACCIDENT  DUE  TO  A  DEFECT? _ _ _ 

15.  WHO  WAS  IN  CHARGE  OF  COMPANY  WORK  AT  TIME  AND  PLACE  OF  DAMAGE? _ 

16.  TO  WHOSE  NEGLIGENCE  WAS  DAMAGE  DUE? _ ADDRESS? _ 

17.  WHY? _ 

18.  _ _ _ 

19.  WHOM  DO  OWNER  OR  TENANT  APPEAR  TO  BLAME? _ 

20.  WHY? _ 

21.  HAS  CLAIM  BEEN  MADE? _ . _ FOR  WHAT  AMOUNT? _ 

22.  FOR  WHAT  AMOUNT  COULD  CASE  PROBABLY  BE  SETTLED?  _ 

23.  WHEN.  AND  WHAT  WAS"  NATURE  OF  LAST  WORK  DONE  BY  COMPANY  AT  PLACE  OF  ACCIDENT? 


(SEE  OTHER  -SIDE) 

Exhibit  7  (front) 
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STATE  BELOW  THE  NATURE  AND  EXTENT  OF  THE  ACCIDENT,  ITS  CAUSES,  ETC.,  ILLUSTRATING  WITH 
SKETCH,  IF  NECESSARY,  TO  MAKE  THE  CONDITIONS  EASILY  UNDERSTOOD,  AND  SHOW  POSITION  OF  DANGER 
SIGNALS,  LAMPS,  GUARDS,  ETC.  IF  A  MOTOR  VEHICLE  IS  INVOLVED.  ITS  LICENSE  NUMBER  AND  THE  NAME  OF 
THE  DRIVER  SHOULD  BE  GIVEN,  IF  POSSIBLE. 

,  IF  ACCIDENT  WAS  DUE  TO  ESCAPING  GAS,  STATE  WHEN  (Date  and  Hour)  FIRST  COMPLAINT  WAS  RECEIVED 
AND  ANSWERED;  WHETHER  GAS  WAS  THEN  NOTICEABLE  IN  STREET  OR  HOUSE,  OR  BOTH,  AND  IF  SO,  FOR  WHAT 
LENGTH  OF  TIME  BEFORE  CALL;  ALSO  WHEN  AND  WHERE  LEAK  WAS  LOCATED  AND  REPAIRED.  IF  DUE  TO 

A  BROKEN  MAIN  OR  SERVICE,  STATE  WHETHER  FRACTURE  INDICATED  NEW  OR  OLD  BREAK. 

• 

IN  A  CASE  INVOLVING  A  GAS  RANGE,  WATER  HEATER,  ETC.,  STATE  WHEN  AND  BY  WHOM  APPLIANCE 
WAS  INSTALLED  AND  DATE  AND  NATURE  OF  LAST  WORK  DONE  ON  SAME  AND  RECENT  COMPLAINTS. 


SKETCH 


OPINION  AND  RECOMMENDATION 


REPORTED  BY: 


(TITLE  AND  DEPT.) 


DATE: 


Exhibit  7  (back) 
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DETAIL  REPORT  NO.  3 
Occupational  Hazards  of  the  Gas  Industry 


The  committee  also  submits  a  report 
indicating  some  of  the  physical  hazards 
to  be  encountered  in  gas  properties  with 
specific  precautions  therefor,  and  recom¬ 
mends  to  headquarters  that  the  same  be 
printed  in  pamphlet  form  for  general 
distribution  throughout  the  industry. 

Foreword  to  Employees 

The  prevention  of  accidents,  to  him¬ 
self,  to  his  fellow  workers  and  to  the 
public,  is  a  responsibility  which  every 
man  must  accept  as  soon  as  he  enters  into 
the  employment  of  a  gas  company. 

The  company  is  expected  to  undertake 
♦ — and,  in  the  framing  of  these  rules,  is 
presumed  to  have  undertaken — the  nec¬ 
essary  mechanical  precautions  for  the 
safeguarding  of  the  various  physical  haz¬ 
ards  and  to  have  provided  the  requisite 
equipment  for  the  safe  performance  of 
your  regular  work.  No  matter  how  dili¬ 
gent  it  may  be,  the  company  can  not, 
however,  provide  against  all  the  conse¬ 
quences  which  may  arise  from  your  own 
actions;  this  requires  the  exercise  of 
your  own  constant  and  thoughtful  care. 


The  precautions  published  herein  are 
for  the  purpose  of  assisting  you  in  pre¬ 
venting  accidents  and  in  avoiding  injury. 
They  represent  the  accumulated  experi¬ 
ence  of  the  gas  industry  of  the  United 
States  over  a  long  period  of  years  and 
are  issued  for  your  guidance  and  wel¬ 
fare.  Team  work  is  essential  to  their 
proper  enforcement;  they  are  not  only 
to  be  learned  and  to  be  followed  im¬ 
plicitly  by  yourself,  but  it  is  also  ex¬ 
pected  that  you  will  do  your  part  in  mak¬ 
ing  sure  that  they  are  followed  in  the 
same  manner  by  others. 

On  the  following  pages  there  are 
enumerated  the  “General  Occupational 
Hazards’’  with  which  every  employee 
must  be  familiar.  In  addition  to  this 
there  are  listed  the  different  occupations 
found  in  the  gas  industry  and  the  specific 
hazards  which  are  likely  to  be  encount¬ 
ered  in  each  of  them.  The  precautions 
for  each  of  these  occupations  are  to  be 
regarded  in  conjunction  with  the  “gen¬ 
eral”  precautions. 


General  Occupational  Hazards 

1.  Flying  objects: — Coke  breeze,  dust, 
spalls  from  chipping  concrete,  cast¬ 
ings,  steel,  bricks,  etc.  These  pre¬ 
sent  serious  eye  hazards. 

2.  Defective  tools: — Their  use  results 
in  blistered  hands,  slipping  of  tools, 
flying  spalls  from  mushroomed  or 
split  heads,  etc. 


Precautions 

Wear  goggles.  These  will  be  supplied 
and  employees  will  be  required  to  use 
them  while  working  in  dusty  atmos¬ 
phere  and  while  chipping,  etc. 

Do  not  use  defective  tools.  Return 
them  to  tool  room  when  they  become 
defective. 


3.  Improper  use  of  tools: — Using  a  Learn  how  to  use  tools  properly  and  be 
monkey  wrench  for  a  hammer,  a  careful  while  using  them, 
screw  driver  for  chisel,  etc. 
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General  Occupational  Hazards 

4.  Protruding  nails  or  sharp  objects: — 

Nails  in  boards,  barrels,  boxes, 
forks  on  floor,  etc.,  result  in  hand, 
arm  and  foot  punctures  and  lacera¬ 
tions. 

5.  Falling  objects — dropped  objects: — 

Insecurely  placed  or  piled  bricks, 
etc.,  tools  left  on  ledges,  step-lad¬ 
ders,  etc.  Tools,  rivets,  materials 
dropped. 


6.  Strains: — Caused  by  trying  to  lift 
heavy  objects  while  bent  over  from 
the  hips,  or  slipping  when  lifting  or 
carrying  heavy  objects. 

7.  Handling  heavy  objects: — Causing 
contused  fingers  and  toes. 


8.  Infections: — All  wounds,  including 
scratches,  splinters,  abrasions,  cuts, 
bruises,  eye  injuries,  are  subject  to 
infection  if  not  treated. 


9.  Obstructions  on  floors  or  in  pas¬ 
sageways,  etc.: — Causing  tripping, 
falls,  etc.  Coke,  coke  forks,  tools, 
bars,  bricks,  etc. 

10.  Oil,  water,  ice,  snow  on  steps,  floors, 
yards,  etc.: — Slipping  hazards. 


11.  Heat  prostration: — It  is  sometimes 
necessary  to  work  in  hot  places. 


12.  Hot  tar: — Hot  tar  sticks  and  burns 
severely. 

13.  Tools  in  hands  of  fellow  workmen: 

— Includes  being  struck  with  pick, 
shovel,  coke  fork,  sledge  hammer, 
etc. 

14.  Asphyxia  (Gas  poisoning)  : — Inhal¬ 
ation  of  gas  while  working  on  leaks, 
in  tanks,  vaults,  wash  boxes,  con¬ 
densers,  etc. 


Precautions 

Withdraw  or  turn  down  nails  when 
opening  boxes,  barrels,  etc.,  when  dis¬ 
mantling  scaffolds,  forms,  etc.  Keep 
forks,  etc.,  placed  in  racks. 

Place  objects  securely  where  they  can 
not  be  jarred  or  knocked  from  position. 
When  handling  objects,  grip  them  se¬ 
curely.  When  working  overhead,  be 
careful  not  to  drop  objects.  Look  out 
for  persons  below. 

Proper  posture.  When  lifting  heavy  ob¬ 
jects,  bend  the  knees,  keep  the  back  as 
straight  as  possible  and  lift  with  the 
legs.  If  too  heavy,  ask  for  help. 

Grip  object  firmly  and  be  careful  not  to 
let  it  drop  or  slip.  Also  be  careful  not 
to  jam  fingers  between  objects.  When 
rolling  barrels,  keep  hands  on  sides 
thereof. 

First  Aid  Treatment.  Go  immediately 
to  the  First  Aid  man  and  receive  treat¬ 
ment.  Do  not  disregard  apparently 
minor  injuries.  Report  to  the  Claim  De¬ 
partment  or  some  one  in  authority. 

Remove  obstructions  and  keep  floors 
and  passageways  clear.  Watch  your 
step. 


Keep  floors,  steps,  etc.,  clear  and  watch 
your  step.  Keep  outside  walkways  well 
sanded  when  necessary.  Report  condi¬ 
tions. 

Avoid  alcoholic  drinks,  iced  water, 
heavy  foods.  Eat  green  vegetables  and 
fruit.  Keep  bowels  in  order. 

Be  careful.  Do  not  splash  or  spill  hot 
tar. 

Do  not  work  too  closely  to  men  swing¬ 
ing  picks,  using  shovels,  bars,  etc.  Use 
tongs  when  holding  bars  for  striker. 


Gas  mask  and  life  line.  When  working 
in  gaseous  atmosphere,  wear  gas  mask 
and  if  in  tank,  vault,  etc.,  wear  life  line 
and  belt.  Never  do  such  work  alone. 
All  men  are  expected  to  learn  and  to  be 
proficient  in  the  Schafer  Method  of 
Prone  Pressure  Resuscitation. 
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General  Occupational  Hazards 

15.  Explosions: — Caused  by  ignition  of 
gas,  oil  fumes,  etc. 


16.  Horse  Play: — Many  serious  acci¬ 
dents  are  caused  by  practical  jokes 
and  play  during  working  hours. 

17.  Ditch  cave-ins: — 


18.  Electric  wires  and  apparatus: — 

Hanging  wires  or  electrical  appara¬ 
tus  may  carry  high  voltage. 

19.  Eye  Injuries: — Flying  particles  and 
abrasions. 


Precautions 

Install  vapor  proof  globes.  Obey  “No 
Smoking”  rule.  Never  strike  a  match, 
smoke,  use  a  lantern  or  strike  a  spark 
in  gaseous  atmosphere  or  in  area  where 
“No  Smoking”  signs  are  posted. 

Do  not  play  while  on  duty.  “Goosing” 
is  particularly  liable  to  lead  to  injury. 
Do  not  point  an  air  hose  at  any  one ; 
the  air  blast  may  cause  serious  injury. 

Proper  shoring.  When  digging  in 
loose  soil,  or  to  a  depth  where  there  is 
danger  of  being  caught  by  earth  slide, 
see  that  the  ditch  is  properly  shored. 
Be  careful  when  removing  shoring. 

Treat  all  wires  and  apparatus  as  carry¬ 
ing  high  tension  current.  Never  touch 
wires  or  exposed  parts  of  electrical 
equipment. 

Wear  goggles.  Have  foreign  matter  re¬ 
moved  and  abrasions  treated  by  compe¬ 
tent  eye  specialist — do  not  submit  to  eye 
treatment  by  fellow  employees. 


SPECIAL  OCCUPATIONAL  HAZARDS 
GAS  MAKER 


.  Hazards  Precautions 


1.  Hot  bars,  pipes,  etc.: — Clinker  bars, 
barring  down  bars,  steam  pipes,  etc., 
may  cause  severe  burns  if  grasped 
while  hot. 

2.  Hot  clinkers,  coke,  etc.: — At  times, 
quantities  of  hot  coke  and  clinkers 
are  dropped  on  floors.  Danger  of 
burns  of  feet  or  clothes  catching 
afire. 

3.  Back  flashes  from  coaling  branch, 
clinker  doors,  etc.: — Pockets  of  gas 
frequently  flash  when  doors  are 
opened,  resulting  in  burns  of  ex¬ 
posed  surfaces. 

4.  Reaming  oil  spray  heads: — The 
reamers  are  thin  and  very  brittle 
and  frequently  break.  The  broken 
reamer  is  liable  to  puncture  the 

hand. 


Be  careful.  Do  not  grasp  without  test¬ 
ing  to  see  if  hot. 


Wet  down  clinkers  with  hose — not  with 
pail.  Remove  or  quench  hot  coke.  Avoid 
contact  with  hot  materials.  Wear  heavy 
shoes,  well  laced,  and  keep  them  in  good, 
condition. 

When  operating  doors  stand  to  one  side 
and  turn  face  away.  Never  allow  face 
to  be  directly  over  coaling  branch  when 
looking  into  generator. 

Do  not  hold  oil  spray  head  in  hand 
while  reaming.  Place  it  in  a  vise.  Use 
handle  on  reamer.  Remember  the 
reamer  is  brittle  and  be  careful  in  its 
use. 
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GAS  MAKER 


Precautions 

5.  Scraping  stack  valve: — Burns  of 
hands  or  face  from  flash.  Burns  of 
hands  or  arms  from  contact  with  hot 
lid.  Danger  of  carbon  dust  flying 
into  eyes. 

6.  Explosions: — Generally  caused  by 
carelessness,  inattentiveness  or  dis¬ 
obedience  of  rules.  In  some  cases 
due  to  defects  in  material  or  work¬ 
manship. 

7.  Handling  of  charging  buggies: — 

Abrasions,  contusions  of  hands 
when  wheeling  or  dumping  buggies. 
Mostly  caused  by  colliding  with 
other  objects,  scraping  on  sides  of 
elevators,  wheels  striking  obstruc¬ 
tions  on  floor,  causing  barrows  to 
swerve. 

8.  Handling  of  bars,  sledges,  etc.: — 

Abrasions,  contusions  and  burns  of 
hands,  arms  and  feet. 

9.  Flying  spalls  of  brick: — Eye  in¬ 
juries  when  repairing  lining,  etc. 

10.  Tar  splashes: — Hot  tar  burns  of 
hands  or  face. 

11.  Bursting  or  leaking  oil  lines  ignit¬ 
ing: — -With  heavy  oil  and  nebuliz¬ 
ing  system,  high  pressure  is  neces¬ 
sary.  Lines  and  especially  flexible 
joints,  break  at  times  and  oil  strik¬ 
ing  hot  set  ignites  and  causes  raging 
fire. 


Hazards 

Keep  as  far  from  stack  as  practicable, 
using  long-handled  scraper  and  wear 
goggles. 


Strict  attention  to  operation.  Strict  ob¬ 
servance  of  rules  and  instructions.  Fre¬ 
quent  inspection  of  set. 


Be  careful.  Work  quickly,  but  do  not 
hurry  to  such  an  extent  as  to  lose  con¬ 
trol  of  buggy. 


Keep  bar  heads  and  sledge  faces  in  good 
condition.  Hold  bars  steady  when 
sledging  and  watch  them  closely.  Use 
gloves ;  and  tongs  when  feasible. 

Wear  goggles  properly  adjusted  and  of 
“cup”  type. 

Use  care  in  handling  hot  tar ;  also  when 
cleaning  wash  box,  etc.,  wear  gloves 
and  goggles. 

Inspect  frequently.  Always  use  extra 
heavy  fittings  when  making  repairs  or 
replacements  to  oil  pressure  lines.  Fa¬ 
miliarize  yourself  with  oil  lines  and 
valves  and  in  case  of  a  break,  turn  off 
oil  immediately.  Use  Foam  Extinguish¬ 
ers  on  oil  fire. 


GAS  MAKER’S  HELPER 


Hazards 

1.  Cleaning,  oiling  and  adjusting  ma¬ 
chinery: — Danger  of  hand  injuries 
or  of  having  clothing  caught  in  ro¬ 
tating  or  reciprocating  parts. 

2.  Starting  machinery: — Persons  may 
be  repairing,  oiling  or  working  on 
machinery,  conveyors,  etc.,  when 
machinery  is  started. 


Precautions 

Do  not  clean  or  adjust  moving  ma¬ 
chinery.  Do  not  oil  running  machinery 
except  where  moving  parts  are  entirely 
encased,  or  where  grease  or  oil  cups 
are  provided  with  extensions. 

See  that  no  one  is  working  on  ma¬ 
chinery  before  starting  same. 
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Hazards 


GAS  MAKER’S  HELPER 


3.  Hot  tar: — While  pumping  drips, 
cleaning  wash  box,  etc.,  tar  splashes 
and  causes  bad  burns. 

4.  Back  flashes  from  coaling  branch, 
clinker  doors,  etc.: — Burns  of  ex¬ 
posed  parts. 

5.  Falling  objects: — Injuries  from  fall¬ 
ing  bricks  while  recheckering  or  re¬ 
lining. 

6.  Hold-up  bars: — Hold-up  bar  heads 
quickly  become  mushroomed  and 
cause  lacerations  of  hands.  Flying 
spalls  cause  eye  accidents. 

7.  Hold-up  bars,  clinker  bars,  hot  coke 
and  clinkers: — Cause  burns  of 
hands  and  feet. 

8.  Wetting  clinker  and  coke: — Steam 
is  generated  with  explosive  force 
and  a  person  nearby  is  likely  to  sus¬ 
tain  burns. 

9.  Handling  of  charging  buggies: — 

Abrasions  and  contusions  of  hands 
by  contact  with  elevator  side  or 
doorway,  etc.  Foot  or  leg  injuries 
when  dumping  buggies  or  wheeling 
over  rough  ground  or  due  to  buggy 
swerving  if  wheel  strikes  loose  ob¬ 
jects  on  floors. 

10.  Barring  down  and  clinkering: — In 

using  heavy  bars  where  great  effort 
is  put  forth  men  sometimes  strain 
the  muscles  of  abdomen. 

11.  Asphyxia: — When  cleaning  tanks, 
repairing  leaks,  etc. 


Precautions 

Be  careful  when  handling  tar.  Wear 
gloves  and  goggles. 

Stand  to  rear  of  doors  and  as  far  away 
as  possible  when  opening  doors. 

Do  not  pile  bricks,  tools,  etc.,  in  door¬ 
ways  of  sets,  or  close  to  top  openings. 

Keep  hold-up  bar  heads  dressed.  Wear 
gloves.  Wear  goggles. 


Be  careful  in  handling  these  objects  as 
they  are  liable  to  be  very  hot.  Wear 
gloves.  Lace  shoes  tightly. 

Stand  away  from  hot  clinker  or  coke 
when  wetting  down.  Use  hose,  do  not 
use  pails. 

Care  in  wheeling  and  dumping.  Wear 
gloves.  Low  cross  bar  should  not  be 
used  to  strengthen  legs  of  buggy  in 
front,  as  it  is  liable  to  injure  heels  of 
man  pulling  buggy.  Keep  floors  clean 
and  load  buggy  carefully. 


Be  careful  to  place  feet  firmly  as  a  slip 
when  muscles  are  tense  is  the  cause  of 
strains.  Have  sufficient  help. 


Follow  rules  for  purging.  In  case  work 
is  necessary  in  a  gaseous  atmosphere, 
wear  respirator  and  life  belt.  Never 
work  alone  in  gaseous  atmosphere. 


GENERAL  REPAIR  MEN 


Hazards 

1.  Hand  tools: — Mushroom  heads  on 
chisels  and  bars.  Split  handles  on 
hammers,  strained  or  split  jaws  on 
open  end  wrenches,  smooth  faces  on 


Precautions 

Do  not  use  defective  tools.  Return  them 
to  storeroom  and  you  will  be  given  tools 
in  good  working  order.  Be  careful  in 
using  tools. 
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GENERAL  REPAIR  MEN 


.  Hazards 

pipe  wrench  jaws,  broken  or  strain¬ 
ed  jaws  or  yoke  on  pipe  and  monkey 
wrenches,  etc.  Strains,  falls,  eye  in¬ 
juries,  lacerations,  contusions,  abra¬ 
sions,  etc.,  result  from  the  use  of  de¬ 
fective  tools  or  careless  use  of  good 
tools. 

2.  Lifting: — Over-exertion,  slipping 
while  lifting,  incorrect  posture,  in¬ 
sufficient  help,  all  tend  to  cause 
strains,  contused  hands  and  feet,  etc. 


3.  Flying  objects: — Dust,  spalls  from 
bricks,  cast  iron,  etc.,  while  chip- 
ping,  grinding  tools,  cause  eye  in¬ 
juries. 

4.  Falling  objects: — Bricks,  tools, 

pipes  and  other  heavy  objects. 


5.  Hot  pipes: — In  repairing  valves, 
etc.,  it  is  necessary  to  handle  hot 
steam  pipes  which  may  cause  severe 
burns. 


6.  Falls: — Repairmen  frequently  use 
scaffolds,  platforms  and  ladders 
which,  if  not  properly  constructed, 
guarded  and  placed,  may  cause  per¬ 
sons  to  fall. 


OXIDE 

Hazards 

1.  Cutting  out  Boxes: — Boxes  improp¬ 
erly  cut  out  create  asphyxiation  and 
explosion  hazards. 

2.  Wheeling  Oxide: — At  times  oxide 
is  wheeled  in  barrows  when  loading 
or  unloading  boxes.  Barrows  run¬ 
ning  off  wheelways. 


Precautions 


Assume  correct  posture,  place  feet  firm¬ 
ly,  have  sufficient  help.  Grasp  objects 
firmly  or  use  safe  slings,  properly 
placed,  to  prevent  them  slipping  or  fall¬ 
ing.  Get  rigger  to  move  ponderous 
weights. 

Vse  goggles. 


Pile  bricks  safely  and  have  them  passed 
(not  thrown)  to  you.  Be  careful  in  lay¬ 
ing  aside  tools  that  they  cannot  be 
knocked  down  on  your  head.  Place 
tools  in  racks. 

Wear  gloves  and  be  careful  in  the  hand¬ 
ling  of  hot  pipes.  Also  be  careful  not 
to  be  burned  by  falling  drippage.  Do  not 
break  a  joint  unless  you  are  sure  that 
steam,  water  or  oil  is  shut  off. 

Build  scaffolds  and  platforms  securely 
and  place  handrails  and  toeboards  along 
their  open  edges.  Inspect  ladders  fre¬ 
quently  and  keep  them  in  repair.  Se¬ 
curely  fasten  ladders  to  scaffold. 


MEN 

Precautions 

Follow  prescribed  company  rules. 


Build  substantial  wheel  ways  at  least  2 
boards  wide,  with  cleats  on  each  side 
and  clear  wheel  track  in  middle.  Do  not 
take  a  chance  on  a  runway  which  is  too 
narrow. 
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OXIDE  MEN 


Hazards 

3.  Oxide  mixer  and  conveyors: — Hand 
injuries  from  contact  with  moving 
parts. 

4.  Turning  oxide: — Dust,  chips,  etc., 
blow  and  cause  eye  injuries. 

5.  Smoking,  striking  matches,  open 
flames: — Many  explosions  and  fires 
have  been  caused  by  ignition  of  the 
gas  in  spent  oxide. 


Precautions 

Keep  hands  away  from  moving  parts. 
Keep  guards  in  place. 

Wear  goggles  when  turning  oxide. 

Smoking,  carrying  matches  or  using  any 
light,  except  vaporproof,  guarded  elec¬ 
tric  lamps  is  prohibited.  Do  not  re¬ 
move  vapor-proof  globes  from  electric 
lamps. 


CLINKER  MEN 


Hazards 

1.  Wetting  down  clinkers  and  coke: — 

When  water  is  put  on  hot  clinkers 
or  coke,  it  is  immediately  vaporized 
and  carries  with  it  dust  particles. 
Eye  injuries  from  flying  dust.  Dan¬ 
ger  of  steam  and  hot  water  burns. 

2.  Handling  bars  and  clinker  tools: — 

Mushroom  and  split  heads  soon 
form  on  clinker  bars.  The  use  may 
cause  hand  injuries  if  tool  slips,  and 
puncture  wound  if  head  spalls.  Also 
contusions  if  bar  drops  on  toes,  etc. 

3.  Back  flashes  from  clinker  doors, 
etc.: — Danger  of  burns  of  exposed 
surfaces. 

4.  Explosions: — From  opening,  in  er¬ 
ror,  clinker  door  or  dust  boot  of 
machine  in  operation,  filling  build¬ 
ing  with  gas. 

5.  Hot  clinker: — Falling  in  shoes  or 
loose  clothes. 


Precautions 

Stand  away  from  clinker  and  coke  when 
wetting  down.  Use  hose. 


Keep  tool  heads  in  good  condition.  Have 
them  redressed  frequently.  Do  not  use 
mushroomed  tools  or  tools  that  develop 
cracks  in  heads.  Be  careful  not  to  drop 
bars  on  your  own,  or  other  persons’  feet. 

Stand  behind  and  away  from  doors 
when  opening  them.  Keep  as  far  away 
from  doors,  when  clinkering,  as  prac¬ 
ticable. 

Make  sure  you  are  opening  the  machine 
that  is  shut  down. 


Wear  tightly  laced  shoes  and  leggings 
or  moulders’  shoes,  and  overalls. 


BOILER  HOUSE  MEN 


Hazards  Precautions 

1.  Gauge  glass  explosions: — Head  in-  Do  not  wipe  glass  with  wet  rag  or 
juries  from  flying  glass,  steam  and  waste,  use  oily  rag. .  Always  close  gauge 
hot  water.  cocks  before  working  around  glass  or 

column.  Gauge  glass  guards  should  al¬ 
ways  be  installed. 
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BOILER  HOUSE  MEN 


Hazards 

2.  Leaks: — Superheated  steam  leaks 
may  be  invisible  in  a  warm,  dry 
boiler  room.  Person  may  come  in 
contact  with  such  a  leak  and  sustain 
burns.  Burns  are  also  sustained 
when  repairing. 

3.  Low  water: — Causing  tube  or  sheet 
to  burn  out.  Steam  pressure  blow¬ 
ing  into  furnace  will  sometimes 
blow  fire,  water  and  steam  through 
doors  and  cause  serious  injury. 

4.  Firing  bars: — Firing  bars  become 
hot  during  use  and  may  cause  burns 
of  hands,  and  if  left  lying  on  floor 
may  cause  tripping. 

5.  Scaffolds  and  platforms: — Used 
when  cleaning  tubes,  etc.  If  not 
properly  built,  may  cause  falls. 


6.  Dust: — Eye  injuries  when  cleaning 
or  patching  furnace  or  when  using 
air  or  steam  turbine  tube  drills. 

7.  Stoking  machinery: — Hand  and 
foot  injuries  from  moving  parts 
(chains,  sprockets,  etc.). 

8.  Working  from  ladders: — Falls,  etc., 
result  from  valves  turning,  slipping 
of  wrenches,  etc.,  when  work  is  done 
from  ladders  in  out-of-way  places. 

9.  Extension  electric  lights: — Break¬ 
ing  of  unguarded  lamp  globes  may 
cause  eye  injuries.  Defective  insu¬ 
lation  on  cords  may  result  in  shock. 

10.  Signs  and  locks  on  valves: — Work¬ 
men  may  be  scalded  if  valves  are 
turned  on  while  they  are  in  boilers. 


Precautions 

Repair  leaks  as  they  develop.  Be  sure 
steam  pipe  is  shut  off  before  starting 
work  thereon.  Never  turn  steam  into 
any  pipe  or  boiler  until  you  are  sure  that 
everything  is  safe  and  clear.  Always 
place  mark  up  tags  on  boiler  or  steam 
lines  to  be  worked  on. 

Watch  water  gauge.  Do  not  depend 
upon  automatic  feed  water  regulators 
and  low  water  alarms.  Blow  down  col¬ 
umn  at  least  once  per  shift.  Be  sure 
blow-offs  are  protected. 

Wear  gloves  when  using  firing  bars, 
and,  when  bars  are  not  in  use,  place 
them  on  rack  out  of  passageway. 

Build  scaffolds  and  platforms  substan¬ 
tially  and  wide  enough  for  the  work. 
Where  feasible,  place  handrails  around 
edges.  Flooring  should  be  smooth  and 
without  trap.  Place  toe  boards. 

Wear  goggles  when  working  in  furnace 
or  when  cleaning  tubes  with  air  or  steam 
turbines. 

Do  not  remove  guards  while  machine  is 
running.  Do  not  start  machine  until 
guards  have  been  replaced. 

Use  proper  tools.  Set  ladders  firmly 
and  fasten. 


When  using  extension  lamps  see  that 
globes  are  protected  by  cage  guards  and 
that  insulation  on  cords  is  not  defective. 


Do  not  remove  signs  or  valve  locks  un¬ 
til  all  men  are  out  of  boiler  and  orders 
given  by  your  foreman.  Never  open 
valve  when  sign  is  on  boiler. 


11.  Dust  and  cinders:— When  cleaning  Wear  goggles  and  respirator, 
combustion  chamber  or  repairing 
lining  dust  and  clinker  is  liable  to 
cause  eye  injuries.  Also  dust  if  in¬ 
haled  may  cause  congestion  of 
throat  and  lungs. 
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Hazards 

12.  Regasketing.  Valves  leak  at  times 
due  to  scale  under  seat,  which  al¬ 
lows  pressure  to  accumulate  in  the 
line. 


Precautions 

When  regasketing  valves  be  sure  the 
steam  is  turned  off  the  line.  When  work¬ 
ing  on  non-return  valves  open  test  cock 
to  be  sure  there  is  no  pressure  in  line. 


OIL  PUMP  HOUSE  MEN 

Precautions 

of  matches,  Do  not  smoke  in  or  around  pump 
pump  house  houses,  or  carry  open  flame  type  lights 

into  oil  houses.  Do  not  remove  vapor- 
proof  globes.  Do  not  close  ventilators. 
Keep  floors  clear  of  oil.  Repair  leaks 
immediately.  Install  proper  fire  ex- 
.  tinguishers. 

2.  Oily  floors: — Slipping  hazards.  Keep  floors  clear  of  oil. 


Hazards 

1.  Explosion: — Striking 
smoking,  etc.,  in  oil 
may  cause  explosions. 


AMMONIA  CONCENTRATOR  MEN 


Hazards 


Precautions 


1.  Bursting  and  leaking  pipes: — As-  Keep  respirators  ready  for  instant  use. 
phyxia  from  ammonium  hydrogen 

sulphide  or  ammonia  fumes. 

2.  Splashes  of  ammonia  concentrate,  Wear  goggles, 
or  lime: — 


3.  Poor  ventilation: — Causing  head¬ 
aches  and  dizziness. 


See  that  concentrator  house  is  kept  well 
ventilated. 


STILL  MEN 


Hazards 

1.  Still  platforms: — It  is  not  feasible 
to  place  railings  around  firing  plat¬ 
forms,  due  to  using  firing  tools. 
Danger  of  falls  from  platform. 

2.  Flares  and  explosions: — 


3.  Defects  in  apparatus: — 


Precautions 

Be  careful. 

Stand  behind  and  away  from  doors 
when  opening  and  turn  face  away. 

Report  immediately. 
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COMPRESSOR  OPERATORS 


Hazards 

1.  Oiling  and  cleaning  running  ma¬ 
chinery  : — 

2.  Removing  guards: — 


3.  Ventilation: — Danger  of  gas  leak¬ 
ing  and  causing  pockets  forming  ex¬ 
plosive  mixture. 

4.  Lights: — Open  flames,  smoking 

matches,  lamps,  etc. 


5.  Leaks: — 


Precautions 

Do  not  oil  or  clean  unless  moving  parts 
are  entirely  encased  or  oil  cups  are  far 
from  moving  parts. 

Do  not  remove  guard  while  machinery 
is  running.  Immediately  replace  guards, 
after  repairs  or  adjustments,  before 
starting  machine. 

Do  not  close  all  ventilators.  Always  al¬ 
low  a  circulation  of  air. 


Do  not  carry  open  lights  into  room.  Do 
not  smoke  or  carry  matches.  Do  not 
remove  vaporproof  globes  from  elec¬ 
tric  lamps  except  for  renewal  or  clean¬ 
ing,  and  then  replace  immediately. 

Repair  leaks  as  they  occur. 


MACHINISTS 


Hazards 

1.  Setting  up  and  handling  heavy 
work: — Contused  hands,  and  feet, 
from  dropping  or  slipping  objects, 
and  abrasions  of  fingers  from  sharp 
or  rough  edges. 

2.  Loose  clothes  and  gloves: — May 

get  caught  in  moving  machinery. 


3.  Broken  belts: — Overhead  belts  when 
they  break  are  liable  to  cause  injury 
to  person  beneath. 

4.  Hot  chips: — On  high  speed  heavy 
duty  machines  chips  fall  away  at 
blue  heat  and,  if  they  fall  into  loose 
shoe  top  or  clothing,  will  cause 
burns.  Stepping  on  hot  jagged  chips 
may  cause  foot  injury. 

5.  Hand  shift  belts: — Frequently  laced 
with  steel  wire,  which  may  catch 
hand  and  pull  it  into  pulley. 


Precautions 

Be  careful.  Have  sufficient  help.  Wear 
gloves  while  setting  up  work. 


Do  not  wear  loose  clothing  or  gauntlet 
gloves.  Preferably  work  with  bare 
hands  and  arms,  or  with  sleeves  but¬ 
toned  tightly  at  the  wrist.  Tuck  tails 
of  jumper  inside  of  overalls. 

Constant  inspection  and  immediate  re¬ 
pairs  when  belt  shows  defects.  Never 
dress  a  belt  when  machine  is  in  motion. 

Lace  shoes  tightly  about  ankles.  Do 
not  wear  loose  clothing.  Keep  shoes 
and  soles  in  good  repair. 


Use  only  rawhide  or  leather  lacers. 
Preferably  use  mechanical  belt  shifters. 
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MACHINISTS 


Hazards 

6.  Ladders: — Shop  floors  are  generally 
oily  around  machines  and  form  poor 
footings  for  ladders. 

7.  Cutting  brass,  grinding  and  chip¬ 
ping: — Chips  or  sparks  fly,  endan¬ 
gering  eyes. 


Precautions 

Use  ladders  with  safety  feet.  Be  care¬ 
ful  in  placing  ladders,  especially  around 
moving  belt  shafts  and  machinery.  Have 
a  helper  steady  the  ladder. 

Wear  goggles  or  use  chip  guard  when 
engaged  in  work  where  chips,  sparks 
or  spalls  fly. 


BLACKSMITHS 


Hazards 

1.  Hot  iron: — Burns  of  hands  or  feet. 


2.  Falling  objects: — contusions  of 
hands  or  feet. 

3.  Hot  sparks  and  scale: — Eye  injuries 
from  flying  scale.  Burns  from  scale 
falling  into  loose  shoe  tops. 

4.  Loose  objects: — Tripping  hazards 
frequently  cause  ankle  injuries  and 
falls. 

5.  Spalls: — From  mushroomed  head, 
tempered  or  burnt  head  tools.  Eye, 
face  or  body  hazards. 


Precautions 

Keep  mind  on  work,  keep  iron  so  placed 
that  the  hot  end  will  not  be  grasped  nor 
stepped  upon.  Wear  heavy  soles  on 
shoes.  Mark  large  pieces  when  laid 
aside  to  cool. 

Hold  pieces  tightly  in  tongs  or  hands. 
Do  not  place  heavy  pieces  in  positions 
where  they  are  liable  to  fall. 

Wear  goggles.  Lace  shoes  tightly. 


Keep  floors  clear  of  loose  objects.  Watch 
step. 

Keep  tool  heads  dressed.  If  heads  are 
burred,  cut  them  off  and  grind  smooth. 
Wear  goggles  when  dressing  tools. 


BRICK  MASONS 


Hazards 

1.  Dust,  brick  spalls  and  mortar 
splashes: — Masons  are  continually 
chipping  and  cutting  brick  and  tile 
and  using  mortar  and  fire  clay. 
Small  particles  of  these  objects  fly 
and  may  cause  eye  injuries. 

2.  Falling  objects: — Bricks,  parts  of 
bricks,  etc. 


Precautions 
Wear  goggles. 


Be  careful  to  pile  bricks  safely.  Place 
toeboards  on  outside  and  ends  of  scaf¬ 
folds.  Erect  catch  platforms  beneath 
scaffolds  over  two  stories  high. 


Ill 


BRICK  MASONS 


Hazards  Precautions 


3.  Scaffolds  and  ladders: — Falls  from, 
breaking  of. 


Place  handrails  or  ropes  around  open 
edges  of  scaffolds.  Floor  smoothly  to 
avoid  stumbling  accidents.  Make  scaf¬ 
folds  amply  strong  to  support  the  load. 
Do  not  use  defective  ladders.  Stand 
ladders  at  an  angle  of  65  to  75  degrees 
from  the  horizontal.  Fasten  ladders  se¬ 
curely.  Install  toeboards. 


CARPENTERS 


Hazards 

1.  Protruding  nails: — In  boards,  form 
work,  etc. 

2.  Falls: — From  scaffolds,  ladders, 

platforms,  forms,  etc. 


3.  Objects  being  handled  by  cranes, 
derricks,  etc. 

4.  Machine  tools: — Band  saws,  circu¬ 
lar  saws,  planers,  joiners,  slotters, 
etc.  Belts,  pulleys,  etc. 


5.  Form  wires: — Project  from  forms 
at  all  angles  and  are  hazardous  to 
eyes,  hands,  etc. 


6.  Wet  and  icy  boards: — Slipping. 

7.  Falling  objects: —  Tools,  nails, 

boards,  etc. 


Precautions 

Watch  your  step ;  wear  heavy  soled 
shoes ;  turn  down  nails  when  you  see 
them. 

Watch  your  step.  Build  scaffolds  se¬ 
curely.  Keep  ladders  in  good  repair.  Set 
ladders  at  angle  of  75  to  85  degrees  and 
fasten  them  securely.  Be  very  careful 
when  walking  on  forms.  Install  toe- 
boards. 

Do  not  get  under  load.  Be  on  lookout 
to  avoid  being  hit  by  load.  Do  not  ride 
on  load.  Inspect  crane  before  using. 

Keep  fingers  away  from  point  of  opera¬ 
tion.  Do  not  remove  guards  except  to 
repair  or  adjust  machine  or  tool,  then 
replace  guard  before  starting  machine. 
Shut  down  machine  before  removing 
guards.  Be  sure  guards  are  in  place 
before  starting  up. 

Realize  the  danger  of  these  wires  and 
be  careful  to  avoid  them. 


Be  very  careful  when  walking  on  wet 
and  slippery  forms.  Keep  a  good  hand¬ 
hold  when  possible.  Keep  well  Sanded 
during  icy  or  wet  weather. 

Do  not  leave  objects  where  liable  to  fall 
or  be  knocked  from  position.  Do  not 
drop  objects  unless  you  can  see  that  no 
one  is  about  to  walk  beneath.  Give 
warning  when  about  to  drop  objects. 
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RIGGERS 


Hazards 

1.  Falls  from  high  positions: — Always 
serious ;  at  times  fatal. 

2.  Falling  objects: — Falling  rivets, 

bolts,  tools,  planks,  etc. 

3.  Swinging  or  suspended  objects: — 

Crane,  derrick  and  gin  pole  loads. 


4.  Breaking  tackle: — Defective  tackle, 
tackle  too  light  for  load.  Poor  fas¬ 
tening,  cutting  over  sharp  or  rough 
edges,  wearing  of  sheaves,  king  and 
gudgeon  pins  and  cables. 

5.  Boatswain  chairs: — 


6.  Alcohol: — A  direct  cause  of  acci¬ 
dents. 

7.  Swinging  scaffolds: — Falls  caused 
by  insecure  fastenings,  swaying, 
breaking  of  planks,  cross  rods  or 
ropes. 

8.  Insecure  sections  of  steel  work: — 

Walking  or  stepping  on  sections  in¬ 
securely  fastened  causing  falls  due 
to  turning  or  breaking  away  under 
foot. 


Precautions 

Watch  your  step.  Never  move  feet  un¬ 
til  you  know  just  where  you  are  going 
to  place  them. 

Do  your  part  in  preventing  objects  from 
falling  on  others. 

Never  ride  loads.  Keep  clear  of  swing¬ 
ing  loads.  Be  sure  crane,  derrick  and 
gin  pole  are  in  proper  conditions  to  car¬ 
ry  the  load  before  being  put  in  use. 

Constant  inspection,  discarding  defec¬ 
tive  tackle,  using  tackle  of  sufficient 
strength,  securing  fastenings,  guarding 
sharp  edges. 

Guard  rope  around  chest,  under  arms. 
Use  only  good  rope  and  heavy  or  cleated 
board.  Inspect  tackle. 

Avoid  alcoholic  drink.  It  shortens  your 
life  and  your  job. 

Make  all  scaffolds  amply  strong.  Brace 
to  prevent  swaying.  Place  hand  rope 
around  scaffold.  Use  clear,  sound  stock 
for  scaffolding. 

Be  sure  sections  are  securely  fastened 
before  stepping  on  them. 


PAINTERS 


Hazards 

1.  Scaffolds  and  ladders: — Falls  from, 
breaking  of. 

% 


Precautions 

Be  very  careful  when  on  ladders  and 
scaffolds.  Build  scaffolds  strong  and 
place  hand  rails  or  ropes.  Do  not  use 
worn  or  defective  ropes  or  planks  on 
swinging  or  suspended  scaffolds.  Scaf¬ 
fold  boards  should  be  1*4"  spruce.  Men 
worn  or  defective  ropes  or  planks  on 
high  scaffolds,  ladders,  etc.  Install  toe- 
boards. 


2.  Sand  blast: — Eye  injuries  from  fly-  Wear  goggles  or  mask, 
ing  sand  and  scale. 
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PAINTERS 


Hazards 

3.  Boatswain  chairs: — Falls  and  break¬ 
ing  of. 

4.  Asphyxia: — Gas  inhalation. 


5.  Cuts  and  Abrasions: —  Never  allow 
poisonous  paint  pigments  to  enter 
the  system.  These  may  cause  in¬ 
fections,  lead  or  other  poisoning. 

6.  Wood  alcohol: — 


Precautions 

Guard  rope  around  chest  under  arms. 
Use  only  good  rope  and  heavy  or  cleated 
boards.  Inspect  tackle. 

Never  work  alone  in  a  place  where  gas 
may  be  present.  Wear  respirator  when 
working  in  gaseous  atmosphere.  Learn 
the  prone  pressure  method  of  artificial 
respiration. 

Use  First  Aid  material  and  report  in¬ 
jury  promptly. 


Do  not  taste  wood  alcohol.  One  tea¬ 
spoonful  may  blind  you.  Larger 
amounts  are  fatal.  Denatured  alcohol 
also  is  poisonous. 


AND  TEST  MEN 


CHEMISTS 

Hazards 

1.  Acid  burns — Alkali  burns: — 

2.  Acid  and  alkali  splashes: — 

3.  Chemical  explosions: — 

4.  Inhalation  of  fumes: — 

5.  Broken  glassware: — 

6.  Fire  burns: — 

7.  Asphyxia: — 

8.  Flash  burns: — 


Precautions 

Wear  goggles.  Have  buckets  of  lime 
water  handy.  Have  acetic  acid  avail¬ 
able. 

Wear  goggles  and  rubber  gloves. 

Be  careful  in  mixing.  Thorough  knowl¬ 
edge  of  chemical  reactions. 

Handle  poisonous  chemicals  under  fume 
hood.  Have  positive  draft  in  hood. 

Prompt  removal.  Care  in  handling  and 
unpacking.  Have  a  proper  receptacle 
for  broken  glass. 

Have  extinguisher  of  soda  acid,  carbon 
tetrachloride  or  Foam  type,  within  arm’s 
reach  when  handling  inflammable  chem¬ 
icals.  Equip  laboratories  with  all-wool 
blankets  in  accessible  places. 

Wear  suitable  respirator  in  noxious 
gases.  Learn  Prone  Pressure  Method. 

Use  asbestos  gauntlet  gloves  when  mak¬ 
ing  flash  paint  tests. 
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GENERAL  OCCUPATIONAL  HAZARDS 
Distribution  Department 


Hazards 

1.  Flying  objects: — Dust,  dirt,  chips 
from  pipes,  spalls  from  tool  heads, 
cement  splashes,  chips  from  con¬ 
crete  bricks,  asphalt,  etc. 


2.  Defective  tools: — Their  use  results 
in  eye  injuries,  slips  causing  strains, 
contusions,  falls,  etc. 

3.  Improper  use  of  tools: — Wrenches 
used  as  hammers,  screw  drivers  for 
chisels,  pounding  on  files,  etc. 

4.  Protruding  sharp  objects: — Nails 
protruding  from  boards,  glass,  tin, 
wire,  etc.,  from  side  of  trenches. 

5.  Falling  objects: — Tools,  paving 

blocks,  etc.,  from  trench  top.  Pipe, 
Derricks,  when  being  moved  along 
trench,  etc. 


6.  Strains: — Lifting  heavy  objects: — 


7.  Street  accidents: — 


8.  Cave-ins: — Trenches  dug  in  filled 
ground,  soft  earth,  etc.,  or  during 
rainy  weather  and  trenches  more 
than  Zy2  feet  deep  are  liable  to  cave 

in. 

9.  Working  too  close: — When  men  are 
bunched  too  closely,  they  are  liable 
to  cause  injury  to  each  other.  In¬ 
cludes  pick,  shovel,  sledge,  bar,  etc., 
accidents. 

10.  Asphyxia  (gas  poisoning)  : — In¬ 

halation  of  gas  from  leaks,  during 
bagging,  tapping  or  entering  service 
tee.  In  manholes,  vaults,  etc. 


Precautions 

Wear  goggles.  These  will  be  provided 
and  employees  are  expected  to  wear 
them,  especially  when  cutting  pipe  or 
asphalt,  sledging  frost  wedges  and 
search  bars,  etc.  In  congested  areas, 
place  shields  about  working  area  when 
cutting  asphalt  with  hand  tools,  to  pro¬ 
tect  the  public. 

Do  not  use  them.  Return  defective  tools 
to  storeroom. 

Use  tools  for  the  purpose  intended.  Be 
careful  in  their  use. 

Bend  nails.  Remove  sharp  objects  from 
trench  sides  before  continuing  work. 

Place  heavy  objects  back  from  trench 
top.  Be  careful  in  handling  pipe.  Have 
clear  path  when  moving  derricks  and 
have  sufficient  help.  Do  not  stay  in 
trench  beneath  derrick  when  it  is  being 
moved.  Do  not  hang  heavy  objects  from 
nails  in  walls  or  partitions. 

Proper  posture.  Bend  knees,  keep  back 
straight,  lift  from  hips.  If  too  heavy, 
ask  for  help. 

Guard  trench  thoroughly  by  flags,  bar¬ 
ricades,  embankments  and  lamps.  Be 
careful  when  walking  in  roadway. 
Never  leave  an  uncovered  manhole  un¬ 
guarded. 

When  trenches  show  signs  of  caving, 
bring  them  to  the  attention  of  foreman, 
and  request  that  the  trench  be  shored. 


Do  not  work  too  closely  together. 


Wear  respirator  when  working  in  gase¬ 
ous  atmosphere.  Wear  life  lines  also, 
when  working  in  manhole.  Never  work 
alone  in  gaseous  atmosphere.  Learn 
Prone  Pressure  Method. 
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GENERAL  OCCUPATIONAL  HAZARDS 
Distribution  Department 

Hazards  Precautions 


11.  Explosions  and  gas  ignitions: — 

While  cutting-in  main,  tapping  bag- 
holes  and  services,  bagging  mains, 
fixing  leaks,  purging  mains,  etc., 
cutting  out  lead  caulking  with  oxy- 
acetylene  torch. 

12.  Hot  lead: — Tripping  when  carrying 
lead  pot.  Explosion  or  splashing 
from  contact  \yith  moisture. 


13.  Cement: — Alkali  burns.  Mixing  ce¬ 
ment  with  bare  hands  causes  skin 
to  crack. 


Do  not  smoke,  strike  matches  or  allow 
onlookers  to  do  so  around  free  gas. 
Preferably  use  pneumatic  tools  when 
diggirig  over  a  leak.  Do  not  bring  lan¬ 
terns  close  to  manholes,  vaults  or 
trenches  where  there  is  a  leak. 

Watch  your  step.  Clear  the  path  from 
lead  pot  to  point  of  pouring,  before  car¬ 
rying  melted  lead.  Be  careful  that  no 
water  or  moisture  gets  into  hot  lead, 
or  hot  lead  into  water.  Pipe  joints 
about  to  be  poured  should  be  kept  dry. 

Wear  rubber  gloves.  Wash  gloves  after 
using. 


■  SPECIAL  OCCUPATIONAL  HAZARDS 

PIPE  FITTERS 

( Gas  Fitters,  Appliance  Installers  and  Helpers) 
Hazards  Precautions 


1.  Nails  protruding  in  dark  cellars: — 

Danger  of  puncture  wounds. 

2.  Falls  in  dark  cellars: — Boxes,  coal 
buckets,  holes,  broken  steps,  wells, 
etc.  Tripping  hazards. 

3.  Falls: — From  stairs,  steps,  ladders, 
objects  on  steps,  etc.,  in  cellars. 

4.  Obstructions  at  head  height: — Col¬ 
liding  with  objects  in  dark  cellars. 

5.  Cellar  doors: — Sidewalk  doors  are 
liable  to  blow  shut  and  strike  per¬ 
son  on  head  or  injure  hands.  Also 
person  on  street  is  liable  to  walk  in¬ 
to  open  doorway  if  door  is  left  open. 

6.  Sharp  objects: — Pipe  threads,  sliv¬ 
ers,  etc.  Abrasions  and  lacerations. 

7.  Compressed  air,  or  carbon  dioxide: 

— Blowing  house  piping.  Rust,  dirt, 
etc.,  when  blown  from  house  piping 
may  cause  serious  injury  if  it  comes 
in  contact  with  person’s  flesh  or 
eyes. 


Use  flashlight.  Watch  your  step. 
Use  flashlight.  Watch  your  step. 


Use  flashlight.  Watch  your  step. 

Use  flashlight.  Watch  your  step. 

Close  door  as  you  go  down  cellars  or 
fasten  doors  back  and  barricade  open¬ 
ing. 


Be  careful  when  handling  objects  hav¬ 
ing  sharp  edges. 

Use  extreme  care  in  handling  com¬ 
pressed  air.  Do  not  stand  in  front  of 
house  riser. 
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GENERAL  OCCUPATIONAL  HAZARDS 
Distribution  Department 


Hazards 

\ 

8.  Drip  splashes: — Drip  oil  is  very  ir¬ 
ritating  to  eyes. 

9.  Asphyxia: — Working  in  gaseous  at¬ 
mosphere,  hunting  or  fixing  leaks, 
jumping  connections. 

10.  Explosions: — Searching  for  leak 
with  open  flame.  Starting  appli¬ 
ances. 

11.  Broken  glassware: — Handling,  un¬ 
packing,  carrying. 


Precautions 

Keep  face  as  far  removed  as  possible 
when  clearing  lines  or  drips.  Wear  gog¬ 
gles. 

Do  not  work  alone  in  gaseous  atmos¬ 
phere.  Have  a  helper  in  fresh  air  watch 
you.  Do  not  jump  connections.  Learn 
Prone  Pressure  Method. 

Do  not  search  for  leak  with  match, 
candle,  lantern  or  other  open  flame  light. 
If  you  do  not  thoroughly  understand  an 
appliance,  do  not  light  up. 

Be  careful  in  handling  or  unpacking 
glassware.  Carry  glassware  in  hands ; 
not  in  or  on  arms. 


AIR  TOOL 

Hazards 

1.  Flying  tools: — Tools  driven  from 
air  gun  may  fly  with  terrific  force 
and  cause  serious  injury. 

2.  Air  hose: — When  air  hose  becomes 
uncoupled  under  pressure,  it  whips 
about  and  may  strike  person. 

3.  Air  blast: — The  force  of  com¬ 
pressed  air  is  sufficient  to  blow  out 
eyes  and  rupture  lungs  or  intestines. 

COMPRESSOR 

Hazards 

1.  Cranking  accidents: — 

2.  Oiling  and  cleaning  moving  ma¬ 
chines: — 


3.  Compressor  tank  explosion: — 


4.  Connecting  of  hose  to  live  line: — 


RUNNERS 

Precautions 

Use  great  care  to  keep  tools  from  flying 
from  gun.  Do  not  depend  on  tool  re¬ 
tainer.  Do  not  turn  on  air  until  tool 
is  solidly  against  the  work. 

Do  not  turn  on  air  until  hose  is  securely 
coupled.  Examine  all  couplings  first. 

Never  direct  air  blast  against  your  own 
or  another  person’s  body. 

OPERATORS 

Precautions 

Proper  maintenance.  Retard  spark  be¬ 
fore  starting. 

Do  not  clean  machine  while  it  is  in  mo¬ 
tion.  Do  not  oil  while  machine  is  in 
motion  unless  moving  parts  are  entirely 
enclosed  or  oil  cups  are  far  from  mov¬ 
ing  parts. 

Drain  compressor  tank  daily.  Keep 
safety  valve  in  good  working  condition 
and  test  it  daily.  Keep  gauges  and  re¬ 
lief  valve  in  working  order.  Never  use 
pressure  beyond  capacity  of  tank. 

See  that  all  connections  are  properly 
made  before  turning  on  pressure. 
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STOREHOUSE  AND  YARD  MEN 
Hazards  Precautions 


1.  Nail  puncture  wounds  and  sharp 
objects,  glassware,  etc.: — Nails  pro¬ 
truding  from  boxes,  barrels,  crates, 
etc.,  often  cause  lacerations  or  punc¬ 
ture  wounds  to  hands  or  arms  of 
person  handling  or  reaching  into 
such  containers.  Also  foot  punc¬ 
tures  if  nails  protrude  from  boards 
on  floor. 

2.  Falls  from  ladders,  bins,  etc: — 


3.  Objects  protruding  from  bins: — 

Colliding  with. 


4.  Overfilled  bins: — Falling  objects. 

5.  Tripping: — 


6.  Stacking  Materials: — High  stacks 
not  tied  together  may  topple. 


Withdraw  nails  or  turn  points  down 
close  to  wood  when  opening  crates, 
boxes,  etc.  Be  careful  in  handling  sharp 
objects. 


Use  substantial  ladders  and  stepways  in 
good  repair.  Do  not  climb  bin  faces. 

Keep  objects  entirely  within  bins ;  espe¬ 
cially  those  near  floor.  Store  objects 
in  bins  sufficiently  large  to  contain  them 
completely.  Store  heavy  pieces  near 
floor. 

Avoid  overfilling  bins. 

Keep  passageways  clear.  Store  objects 
in  orderly  manner.  Maintain  good 
housekeeping. 

If  there  is  ample  room,  do  not  store  ma¬ 
terials  above  head  height.  In  any  case 
the  rows  and  tiers  should  not  lean.  They 
may  be  tied  together  by  use  of  slats, 
wires  or  arrangement  of  units.  In  stack¬ 
ing  boxes  and  barrels,  they  should  be 
staggered  back  from  edges. 


METER  REPAIR  MEN 

Hazards  Precautions 


1.  Sharp  tin: — Cuts  from  handling  tin 
sheet. 

2.  Splashes: — Solder  and  sal  ammo¬ 
niac  solution. 

3.  Condensation: — Flashes  occasional¬ 
ly  when  hot  soldering  iron  or  torch 
is  used.  Some  gas  may  be  left  in 
meters. 

4.  Power  shears: — 

5.  Oily  floors: — Slipping  accidents. 


Be  careful.  Wear  gloves. 

Wear  goggles.  (Light,  comfortable  type, 
with  large  sized  lenses.) 

Drain  meters  thoroughly.  Do  not  use 
copper  showing  color  of  heat.  Avoid 
using  torch  for  opening  meters. 

Keep  fingers  away  from  blades.  Do  not 
remove  guards. 

Keep  drip  pans  under  dripping  dia¬ 
phragms.  Keep  oil  from  floor  area  or 
cover  with  sprinkling  of  sawdust. 
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STOREHOUSE  AND  YARD  MEN 


Hazards 

6.  Falling  objects: — Piling  meters, 

handling  meters. 

7.  Files: — File  shanks  are  sharp  and 
cause  puncture  wounds  of  hands  and 
arms,  if  files  are  without  handles. 


Precautions 

Care  in  handling.  Stack  meters  secure- 

ly- 

Use  handles  on  files  or  cut  off  shanks 
and  grind  stubs  smooth. 


METER  READERS  AND  COLLECTORS 


Hazards 

1.  Stairways,  traps,  open  doors: — 

2.  Outside  cellar  doors: — Blowing 
closed  and  striking  person.  Serious 
injuries  have  resulted. 

3.  Head  hazards  in  cellars: — 

4.  Protruding  nails  and  tripping: — 

5.  Dog  bites: — 


Precautions 

Use  electric  torch  and  watch  your  step. 
(Do  not  leave  trap  doors  open  while 
you  are  in  the  cellar.  Someone  may 
fall  through.) 

Close  door  after  you,  or  fasten  it  open 
and  guard  opening. 

Use  electric  torch.  Proceed  carefully 
in  strange  cellars. 

Watch  your  step.  Use  electric  torch. 

Be  on  the  lookout.  Note,  on  record  of 
address,  presence  of  dogs. 


TRANSPORTATION  DEPARTMENT 
CHAUFFEURS 


Hazards 

1.  Traffic  Accidents: — 


2.  Poor  brakes: — 


3.  Skidding: — 


4.  Glare  blinding  (night): — 


Precautions 

Drive  safely.  Do  not  dispute  the  right 
of  way.  Know  the  traffic  laws  and  ob¬ 
serve  them.  Be  courteous. 

Test  brakes  each  morning  when  leav¬ 
ing  garage.  Do  not  run  car  with  poor 
brakes.  If  brakes  fail  during  day,  have 
them  fixed  immediately. 

Use  chains  on  wet  or  slippery  streets. 
See  that  brakes  are  properly  equalized. 
See  that  rear  axle  is  in  line.  In  slowing 
down,  leave  clutch  in  until  car  is  well 
under  control. 

See  that  your  lights  are  properly  fo¬ 
cused  to  prevent  blinding  others,  and 
that  they  comply  with  headlight  laws. 
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TRANSPORTATION  DEPARTMENT 
CHAUFFEURS 


Hazards 

5.  Railroad  crossings: — 


6.  Bursting  tires: — 

7.  Night  repairs  on  roadway: — Dan¬ 
ger  of  another  car  colliding  with 
your  car. 

8.  Hand  tools: — 


9.  Carbon  monoxide: — Danger  of  as¬ 
phyxia. 

10.  Starting  car  on  steep  up  grade: — 


11.  Filling  tank  with  engine  running — 
Smoking: — Gasoline  vapor  is  heav¬ 
ier  than  air  and  may  flow  down  in 
contact  with  exhaust  and  ignite  with 
explosive  force. 

12.  Gauging  gasoline  in  tank: — 

13.  Alcohol  in  radiator: — When  there 
is  any  alcohol  or  kerosene  in  radia¬ 
tor  an  explosive  vapor  arises. 


Precautions 

Slow  down  and  have  absolute  control  of 
car  at  railroad  crossings.  Do  not  pro¬ 
ceed  until  you  are  sure  no  train  is  ap¬ 
proaching. 

Have  tires  renewed  before  they  are  worn 
down  too  far. 

Park  car  off  main  road  or  at  extreme 
side  thereof,  while  repairing.  Do  not 
stand  in  front  of  tail  light. 

Maintain  full  kit  of  tools  in  good  con¬ 
dition.  Be  careful  especially  when  work¬ 
ing  on  greasy  or  oily  parts. 

Do  not  run  engine  in  closed  building. 
Avoid  breathing  exhaust  gas. 

Use  hand  throttle  and  foot  brake,  or  ac¬ 
celerator  and  emergency  brake.  Do  not 
try  to  use  foot  brake  and  accelerator. 

Stop  engine  when  filling  tank.  Do  not 
smoke  near  tank  being  filled. 


Use  a  stick.  Never  use  a  match  to  il¬ 
luminate  tank. 

Do  not  use  match  or  open  flame  light 
when  looking  into  a  radiator  with  anti¬ 
freezing  fluid  in  it. 


CHAUFFEURS  AND  REPAIR  MEN 
Hazards  Precautions 


14.  Static  Electricity: — Frequently  gen¬ 
erated  when  filling  car  or  other  un¬ 
grounded  tank  with  gasoline  and 
other  liquids. 


Have  metallic  nozzle  of  filler  in  con¬ 
tact  with  tank.  See  that  nozzle  is  con¬ 
nected  with  ground  (through  tank),  or 
run  a  temporary  wire  from  nozzle  to  a 
water  pipe  when  filling,  to  draw  off  any 
static  charge. 

Motor  vehicles  should  be  thoroughly  in¬ 
spected  periodically. 
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AUTO  REPAIR  MEN 


Hazards 

1.  Hand  tools: — 


2.  Handling  heavy  objects: — 


3.  Falling  or  flying  objects: — Eye  in¬ 
juries. 

4.  Moving  cars  in  confined  space:— 


5.  Raising  cars: — 


6.  Greasy  floors: — Slipping  hazards. 

7.  Haphazard  dropping  of  tools  and 
parts  on  floors: — Tripping  hazards. 

8.  Machine  tools: — Lathes,  etc. 

9.  Extension  lights: — Danger  of  lamp 
being  shattered  and  arc  of  filament 
causing  explosion  of  gasoline  vapor 
that  may  be  present. 

10.  Electric  tools: — Defective  insulation 
of  cords  may  cause  arc  or  electric 
shock. 

11.  Explosions: — Gasoline  vapors  are 
always  present. 

12.  Asphyxia: — Running  motors  in 
closed  garages  generates  carbon 
monoxide  gas. 


Precautions 

Keep  tools  in  good  condition.  Be  care-  . 
ful  in  their  use.  Use  tools  for  purpose 
for  which  they  are  intended. 

Be  careful.  Do  not  let  objects  slip.  As¬ 
sume  proper  posture  and  plant  feet  firm¬ 
ly  and  securely.  Have  sufficient  help. 
Use  chain  blocks  where  feasible.  Do 
not  get  under  load. 

Wear  goggles  when  working  under  car, 
using  grinding  wheel,  hammer  and 
chisel,  etc. 

Be  careful.  Do  not  show  off  your  skill 
in  handling  cars,  you  may  hurt  some¬ 
one.  Drive  slowly  in  garage  and  yard. 

Place  jacks  on  solid  and  even  footing. 
Chock  wheels  that  remain  on  ground. 
When  car  is  raised  to  desired  height, 
block  it  securely  before  starting  work 
thereon.  Never  get  under  a  -  car  that 
is  held  only  by  jacks. 

Keep  floors  clear  of  oil. 

Work  in  an  orderly  manner.  Place  tools 
and  parts  where  they  will  not  obstruct 
passageways. 

Do  not  wear  loose  gloves  or  sleeves. 
Wear  goggles  when  cutting  brass. 

Do  not  remove  cage  guards.  Keep  wires 
well  insulated.  Promptly  tape  worn 
sections. 

Keep  extension  cord  wires  well  insulated. 


Do  not  smoke  or  carry  open  flame 
lights.  Carry  safety  matches  only. 

Ventilate  garage  well  while  engine  is 
running.  Do  not  run  an  engine  unneces¬ 
sarily  in  any  case. 
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DETAIL  REPORT  NO.  4 
Report  on  Publicity 


The  committee  has  considered  and 
studied  the  necessity  of  giving  wide  pub¬ 
licity  to  approved  safe  practices  and  first 
aid  methods.  It  believes  that  such  pub¬ 
licity  is  highly  desirable  for  the  follow¬ 
ing  reasons : 

A — For  preventing  accidents  to  the 
public  arising  from  the  improper  use  of 
gas. 

B — For  the  purpose  of  improving 
public  relations  through  a  more  thorough 
understanding  on  the  part  of  the  public 
of  the  uses  of  gas  and  the  precautions  to 
be  taken. 

C — For  the  purpose  of  increasing  the 
sales  of  gas  by  bringing  its  possibilities  to 
the  attention  of  the  public  and  of  indus¬ 
try. 

To  this  end  the  sub-committee  recom¬ 
mends  the  formation  of  a  close  contact 
between  the  American  Gas  Association, 
through  the  Accident  Prevention  Com¬ 
mittee,  and  those  national  and  state  or¬ 
ganizations  and  associations  who  are  in 
intimate  contact  with  the  public  and  upon 
whose  efforts  the  safety  of  the  public  in 
a  large  measure  depends. 

1.  We  recommend  specifically  coop¬ 
eration  with  the  National  Safety  Council, 
who  invite  our  participation  in  their 
meetings.  We  also  recommend  : 

A — Cooperation  of  the  A.  G.  A.  with 
all  manufacturers  and  trade  associations 
national  in  their  character. 

B — Cooperation  of  the  A.  G.  A.  with 
all  national  police  and  fire  organizations. 

C — Cooperation  of  member  com¬ 
panies  with  the  local  associations  of  the 


national  organizations  referred  to  in  A 
and  B. 

In  order  to  attain  the  above  ends  we 
suggest  that: 

A-*-Some  official  at  A.  G.  A.  head¬ 
quarters  be  appointed  to  keep  in  touch 
with  the  national  organizations  referred 
to  above  for  the  purpose  of  determining 
the  dates  of  conventions,  meetings,  etc., 
and  for  making  arrangements  for  in¬ 
clusion  of  the  A.  G.  A.  in  their  program. 

B — The  Accident  Prevention  Commit¬ 
tee  through  its  sub-committee  will  un¬ 
dertake  to  provide  or  to  suggest  topics 
and  exhibits,  and  to  provide  speakers  to 
fill  appointments  made  by  A.  G.  A.  rep¬ 
resentative  and  will  advise  with  this 
representative  as  to  the  practical  carry¬ 
ing  out  of  its  program. 

2.  We  recommend  that  the  Accident 
Prevention  Committee  prepare  a  series 
of  leaflets  dealing  with  particular  phases 
of  the  use  of  gas,  or  with  resuscitation, 
or  any  other  subject  which  should  be 
brought  to  the  attention  of  the  public  in 
the  interest  of  accident  prevention. 
These  leaflets  will  be  distributed  to : 

A — The  member  companies  with  the 
request  that  they  be  used  for  local  meet¬ 
ings,  radio  broadcasting  or  any  other 
way  they  may  think  advantageous. 

B — Medical  schools,  with  the  request 
that  they  be  used  in  the  instruction  of 
their  students. 

C — The  Insurance  Companies,  with 
the  request  that  they  be  given  space  in 
their  periodicals  and  bulletins. 

The  sub-committee  will  undertake  to 
make  the  proper  contact  with  the  medical 
schools  and  insurance  companies  to  at¬ 
tain  the  above. 
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DETAIL  REPORT  NO.  5 

Importance  of  Personnel  in  Accident  Prevention 


Employers  have,  until  comparatively 
recently,  paid  insufficient  attention  to 
mental  and  physical  characteristics  of 
applicants  for  employment  or  to  “per¬ 
sonnel”,  as  the  term  is  now  coming  to  be 
understood.  Failure  to  do  so  is  hard  to 
understand  as  a  sub-normal  employee  can 
no  more  function  properly  than  can  a 
machine,  some  part  of  which  is  more  or 
less  out  of  order.  However,  there  has 
within  the  past  few  years  been  a  very 
decided  awakening  in  this  respect,  more 
particularly  among  the  larger  employers, 
who  now  realize  that  efficiency  of  organi¬ 
zation  is  almost  wholly  dependent  upon 
the  “personnel”,  upon  the  human  ele¬ 
ment,  and  not  so  much  upon  systems  and 
rules. 

The  acknowledged  importance  of  the 
necessity  of  having  the  “right  man  for 
the  right  place”,  brings  forcibly  to  our 
attention  the  question  of  selection  of  em¬ 
ployees.  Even  in  the  case  of  common 
labor  the  fitness  of  a  man  for  a  particu¬ 
lar  phase  of  unskilled  work  should  be 
recognized.  The  physical  ability,  as  well 
as  the  mental  capacity  to  take  care  of  his 
position,  under  all  circumstances,  must 
be  the  subject  of  thorough  scrutiny,  if 
the  safety  of  the  individual,  as  well  as 
that  of  his  fellow  employees,  is  to  be 
properly  protected.  No  matter  what  the 
attitude  of  the  employee  is,  no  matter  how 
desirous  he  is  of  doing  his  work  well, 
the  safe  and  efficient  manner  of  perform¬ 
ing  his  work  may  be  absolutely  impossible 
to  him  if  physically  unable  to  meet  the 
demands  which  his  position  makes  upon 
him.  From  the  standpoint  of  safety  and 
efficiency,  a  man  not  physically  fit  for 
his  position  should  not  be  in  that  position. 

How  are  these  men  to  be  selected  and 
properly  placed  ?  A  physical  examination 


for  all  employees  would  show  up  inherent 
defects  which  would  make  the  efficient 
and  safe  handling  of  a  job  impossible.  It 
would  also  in  a  number  of  cases  bring 
to  the  attention  of  the  employee  conditions 
which  could  be  remedied.  The  correction 
of  these  defects  would  make  him  more 
efficient.  It  would  benefit  himself  as  well 
as  his  employer.  There  would  naturally 
follow  a  decrease  in  accidents  to  himself 
and  others.  Men  in  every  position  who  at 
least  physically  were  able  to  take  care  of 
the  job,  who  could  be. trained  to  efficiently 
handle  the  situation  and  who  would  not 
give  out  after  long  training  and  have  to 
be  replaced  by  others,  would  greatly  cut 
down  his  labor  turnover  and  add  to  the 
efficient  conduct  of  the  business.  A  man 
physically  able  to  perform  work  may 
never  perform  it  efficiently,  but  at  least 
he  is  qualified  to  do  so.  The  presence  of 
the  physical  ability  to  perform  will  elim¬ 
inate  at  least  one  great  cause  of  accidents. 

Mental  and  physical  tests  and  examin¬ 
ations  are  being  introduced  with  most  ex¬ 
cellent  effect,  although  statistics  are  not 
as  yet  available  to  prove  mathematically 
how  much  good  has  been  accomplished. 
It  must,  however,  be  obvious  to  anyone 
giving  this  matter  consideration,  that  only 
good  can  result,  especially  when  such 
examinations  are  made  not  with  the  idea 
of  keeping  anyone  out  of  employment, 
but  rather  with  the  intention  of  choosing 
the  best  or  most  suitable  job  for  the  appli¬ 
cant. 

Nor  does  the  function  of  personnel 
work  end  here.  Suitable  training  in  gen¬ 
eral  fundamentals  is  as  important  as  pro¬ 
per  selection.  It  is  very  easy  for  a  man 
well  fitted  for  a  position  to  get  in  the 
habit  of  doing  things  in  the  wrong  way. 
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It  is  very  hard  to  break  him  of  those 
habits.  The  attitude  of  the  average  work¬ 
man  is  the  disregard  of  any  danger  which 
apparently  is  remote.  Systematic  methods 
are  most  important  in  teaching  the  men 
how  to  work.  It  is  also  most  important 
that  a  man  be  taught  by  competent  per¬ 
sons.  The  impressing  upon  the  mind  of  a 
workman  of  the  hazards  incident  to  his 
work,  and  the  emphasizing  of  these  haz¬ 
ards  does  not  tend  to  frighten  him  if 
he  is  at  the  time  taught  the  easy,  rational 
and  safe  way  of  avoiding  these  accidents, 
and  the  proper  procedure  after  an  acci¬ 
dent  has  occurred.  That  ‘‘the  safe  way  is 
the  best  way”  should  be  impressed  upon 
all  employees ;  the  few  minutes  saved  by 
short  cuts  may  be  the  cause  of  weeks 
spent  in  the  hospital.  An  employee  should 
have  explicit  instructions  in  the  proper 
method  of  doing  his  work.  If  a  man  in 
training  is  taught  correct  methods  and 
made  to  practice  them,  the  hazards  so  far 
as  they  depend  upon  the  action  of  the 
individual  will  largely  disappear. 

After  a  man  has  been  selected,  and  dur¬ 
ing  and  after  his  training,  he  should  have 
proper  supervision.  It  will  do  no  good 
to  select  good  men  and  train  them  in  cor¬ 
rect  methods  if  they  are  not  required  to 
carry  out  these  methods  in  actual  prac¬ 
tice.  The  safe  way  is  not  always  the 


easiest  way.  It  is  easy  to  get  away  from 
the  proper  methods,  to  forget  instruc¬ 
tions,  if  they  are  not  brought  to  the  at¬ 
tention  upon  the  slightest  violation.  Safe 
methods  are  generally  well  known,  and 
quite  as  often  are  the  recognized  and  es¬ 
tablished  official  practice,  but  if  they  are 
not  practiced  they  are  useless.  Supervis¬ 
ion  must  be  intelligent  and  continuous. 
It  must  combine  tact  and  sympathy  with 
the  proper  maintenance,  at  all  times,  of 
the  necessary  discipline.  It  must  be  con¬ 
structive,  not  critical ;  the  appeal  of  safety 
should  be  made  from  the  standpoint  of 
the  employee's  welfare,  and  that  of  his 
fellow  workmen,  as  well  as  from  the 
viewpoint  of  efficient  operation. 

To  eliminate  the  waste  and  losses  from 
accidents;  to  prevent  the  suffering  and 
hardships  incident  to  accidents ;  to  ap¬ 
proach,  and  if  possible,  to  demonstrate 
the  ideal  hypothesis  “that  all  accidents 
are  preventable”,  we  must  provide  for 
our  organizations  the  best  fitted  men  for 
the  work  in  hand.  To  attain  such  an  end 
it  would  seem  axiomatic  that  selection  by 
physical  examination,  training  in  methods 
established  by  the  best  practice,  and  super¬ 
vision  by  persons  who  have  shown  their 
competency,  are  the  fundamentals  which 
must  be  stressed. 


DETAIL  REPORT  NO.  6 

General  Use  of  Gas  Masks  in  the  Gas  Industry 


With  the  better  understanding  of  as¬ 
phyxiation  hazards  which  has  resulted 
from  the  work  of  the  Association’s  Re¬ 
suscitation  Commission  and  the  more  gen¬ 
eral  use  of  gas  masks  in  the  gas  industry, 
the  Sub-committee  on  Safety  and  First 
Aid  Devices  has  emphasized  in  this  report 
the  importance  of  the  use  of  gas  masks. 
This  report,  in  conjunction  with  prior  re¬ 
ports  of  the  committee  on  this  subject, 
places  before  member  companies  of  the 


Association  complete  and  accurate  infor¬ 
mation  and  advice  on  this  particular  sub¬ 
ject. 

The  purpose  of  this  report  is  to  induce 
gas  manufacturing  and  distribution  com¬ 
panies  to  provide  suitable  gas  masks  for 
employees  who  may  be  brought  into  con¬ 
tact  with  the  hazard  of  carbon  monoxide 
or  gas  poisoning.  It  is  believed  that  some 
companies  do  not  appreciate  the  necessity 
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of  providing  such  safety  devices ;  making 
proper  inspections  thereof  at  regular  in¬ 
tervals  and  enforcing  rules  which  require 
employees  to  wear  the  masks  when  neces¬ 
sary. 

Employment  with  the  gas  industry  is 
no  more  hazardous  than  with  any  other 
utility.  If  it  is  necessary  to  have  certain 
emergency  work  done  in  an  atmosphere 
which  is  not  pure,  precautions  should  be 
taken  to  provide  a  suitable  means  of  pro¬ 
tecting  the  worker. 

The  occurrence  of  accidents  resulting 
from  carbon  monoxide  poisoning  is  im¬ 
portant,  and  those  of  us  in  the  manufac¬ 
turing  gas  industry  should  be  alive  to  the 
necessity  of  protecting  ourselves  against 
this  hazard  when  called  upon  to  work  in 
an  atmosphere  containing  gas  of  the  type 
mentioned. 

•  The  Effect  on  the  Body  of  Breathing  Gas 

The  breathing  of  manufactured  gas  has 
an  injurious  effect  on  the  human  system 
because  the  carbon  monoxide  constituent 
replaces  the  oxygen  of  the  blood.  This 
constituent  of  gas  is  odorless,  tasteless 
and  colorless,  and  consequently  can  not 
be  distinguished  in  the  air. 

The  blood  has  an  affinity  for  carbon 
monoxide  three  hundred  times  as  great 
as  for  oxygen.  Each  red  corpuscle  suffi¬ 
ciently  exposed  to  carbon  monoxide  gas 
ceases  to  be  a  carrier  of  oxygen,  so  that 
the  body  does  not  receive  the  required 
amount  of  oxygen  and  asphyxiation  re¬ 
sults,  due  to  oxygen  starvation. 

The  Use  of  Gas  Masks 

There  is  only  one  zvay  to  guard  against 
carbon  monoxide  when  it  is  necessary  to' 
work  in  an  atmosphere  which  has  become 
diffused  with  gas,  and  that  is  by  using  an 
approved  type  of  gas  mask.  The  mask 
should  be  worn  not  only  in  repairing  high 


pressure  mains  where  large  volumes  of 
gas  are  escaping,  but  also  by  gas-fitters, 
men  working  in  other  places  where  the 
concentration  may  not  be  high  but  where 
continued  exposure  would  be  dangerous 
and  might  result  in  impaired  health  and 
possibly  more  serious  consequences. 

The  responsibility  for  the  constant  use 
of  the  mask  protection,  when  needed,  de¬ 
volves  not  only  on  the  company,  but  on 
the  employee  as  well.  It  is  necessary  that 
the  company  furnish  the  approved  masks 
so  that  these  safeguards  will  be  avail¬ 
able  when  needed,  but  the  job  is  only  half 
finished  there.  The  employer  must  insist 
on  the  employee  wearing  the  mask  when 
the  occasion  warrants.  Rules  must  be 
adopted  with  reference  to  the  use  of  the 
mask  and  the  company  must  see  that 
these  rules  are  enforced. 

The  Approved  Mask 

The  use  of  a  gas  mask  is  not  a  hard¬ 
ship,  as  the  approved  hose  type  masks  are 
not  uncomfortable  to  wear.  These  masks 
are  provided  with  several  lengths  of  hose, 
through  which  fresh  air  is  forced  by 
means  of  a  blower,  and  there  is  no  breath¬ 
ing  resistance  to  overcome.  The  head- 
piece  of  these  masks  fits  the  face  comfor¬ 
tably  and  creates  no  interference  to  nor¬ 
mal  breathing.  The  mask  and  hose  com¬ 
bined  are  not  unduly  heavy,  and  by  using 
this  safeguard  in  working  on  locations 
where  gas  is  escaping,  the  dangers  of  car¬ 
bon  monoxide  poisoning  are  eliminated. 

Education  Necessary  to  Enforce  the  Use 
of  Masks 

The  various  companies  can  furnish  the 
masks,  but  little  will  be  gained  for  the 
prevention  of  accidents  unless  the  men 
are  educated  to  their  proper  use.  The 
rules  governing  the  use  of  masks  must  be 
carefully  explained  and  the  company  has 
the  right  to  demand  compliance  with  these 
rules  and  insist  that  the  employees  protect 
themselves  at  all  times. 
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The  companies  would  do  well  to  co¬ 
operate  with  police  and  fire  departments 
in  the  local  communities  as  to  the  proper 
masks  to  use  and  when  and  how  to  use 
them.  By  working  in  conjunction  with 
the  municipal  forces,  the  prevention  of 
accidents  in  the  gas  industry  will  be  ma¬ 
terially  aided  and  the  publicity  gained  in 
this  way  will  serve  to  educate  the  public 
as  to  the  proper  precautions  in  using  gas. 

Conclusion 

The  purpose  of  this  report  is  to  gain 
cooperation  for  the  use  of  the  mask 
when  working  in  gas-laden  atmospheres. 
The  managements  of  the  various  gas 
companies  should  assist  in  the  work  of 
preventing  accidents  resulting  from  car¬ 
bon  monoxide  poisoning  by : 


1.  Recognizing  the  necessity  for  gas 
masks  and  the  purchase  of  these  safe¬ 
guards. 

2.  Establishing  rules  for  their  use. 

3.  Education  of  the  men  to  the  proper 
use  of  the  masks. 

4.  Placing  the  responsibility  on  fore¬ 
men  to  see  that  the  masks  are  worn  at  all 
times  when  working  in  an  atmosphere 
containing  carbon  monoxide. 

Desired  results  can  never  be  hoped  for 
without  the  wholehearted  cooperation  of 
the  management  and  the  employees.  Rigid 
enforcement  of  rules,  combined  with  good 
clear  thinking  as  to  the  use  of  safeguards, 
is  the  best  way  to  obtain  results.  With  the 
rapid  expansion  of  the  industry,  there  is 
a  great  need  for  the  use  of  good  common 
sense  and  protective  devices  to  minimize 
the  hazards  of  the  industry. 


DETAIL  REPORT  NO.  7 
Report  on  Medals 


The  Sub-committee  on  Medals  has  re¬ 
viewed  many  meritorious  cases  of  lifesav¬ 
ing  which  have  been  brought  to  its  atten¬ 
tion  and  as  the  detail  report  shows,  has.  to 
the  best  of  its  ability,  made  awards  to 
those  who  are  entitled  to  receive  medals 
both  for  conspicuous  bravery  in  connec¬ 
tion  with  the  American  Gas  Association 
Meritorious  Service  Medal  and  for  the 
successful  use  of  the  Schafer  Prone  Pres¬ 
sure  Method  in  the  case  of  the  McCarter 
Medal.  It  is  a  splendid  accomplishment 
to  save  the  life  of  a  fellow  employee  es¬ 
pecially  under  trying  conditions  or  condi¬ 


tions  which  involve  hazard  to  the  rescuer 
and  it  has  been  with  great  satisfaction 
that  the  Committee  has  recommended  the 
award  of  these  medals  and  adds  its  ex¬ 
pression  of  appreciation  of  the  work 
which  they  represent. 

In  the  year  1924  the  American  Gas  As¬ 
sociation  Meritorious  Service  Medal  and 
five  McCarter  Medals  were  awarded  to 
employes  of  member  companies  and  with 
the  McCarter  Medals  went  eleven  certifi¬ 
cates  to  employees  of  member  companies 
who  assisted  in  resuscitations. 
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RECORD  OF  AWARD  OF  MEDALS 

1924 


American  Gas  Association  Meritorious  Service  Medal 

Patrick  Augustine  Gubbins  Consolidated  Gas  Company  of  N.  Y.,  New  York,  N.  Y. 
McCarter  Medal 

E.  F.  Coffman  Camden  Coke  Company,  Camden,  N.  J. 

John  Swain  Camden  Coke  Company,  Camden,  N.  J. 

Morris  Joslin  County  Gas  Company,  Atlantic  Highlands,  N.  J. 

L.  C.  Meyer  Public  Service  Company  of  Northern  Illinois,  Crystal 

Lake,  Illinois. 

Edward  B.  Ryan  Fitchburg  Gas  &  Electric  Light  Company,  Fitchburg, 

Mass. 


In  the  year  1925  there  were  three  appli¬ 
cations  for  the  award  of.  the  American 
Gas  Association  Meritorious  Service 
Medal,  the  details  of  which  follow : 

The  Cambridge  Gas  Light  Company 

Timothy  Dwyer  with  a  crew  of  six  men 
was  dumping  sponge  through  holes  of  a 
gas  purifier  box.  The  pick  in  use  by  one 
of  the  crew.  John  Lama,  struck  a  spark 
and  a  small  flame  licked  downwards 
through  the  dumping  hole.  There  was  an 
instantaneous  explosion  due  to  gas  ignit¬ 
ing  under  a  lower  layer  of  oxide.  The 
layer  of  oxide  was  forced  up  and  flames 
shot  upwards  through  each  one  of  the 
dumping  holes.  Dwyer  saw  Lama  slip 
into  the  dumping  hole  and,  covering  his 
face  with  his  hands,  he  jumped  into  the 
box,  seized  Lama  and  pulled  him  out.  At 
this  time  the  building  was  filled  with  dense 
smoke.  Dwyer  received  severe  burns  on 
the  hands.  Lama  was  taken  to  the  hospital 
badly  burned  on  hands,  face  and  eyes. 
An  examination  of  the  box  after  the  fire 
showed  all  cast  iron  bottom  plates  to  have 
been  blown  down  into  the  basement,  sev¬ 
eral  of  the  side  plates  broken,  one  sky¬ 
light  blown  off  completely  and  two  others 
raised  and  twisted. 

Public  Service  Electric  and  Gas  Company 

James  Johnson  and  William  H.  Brown 
removed  a  manhole  cover  to  inspect  a  gas 
main.  Johnson  entered  the  manhole  and 


was  immediately  overcome.  Brown  at¬ 
tempted  to  remove  Johnson  from  the 
manhole  and  was  partially  overcome.  He 
then  secured  the  assistance  of  a  traffic 
officer  and  removed  the  victim  from  the 
manhole.  In  spite  of  his  own  condition  he 
applied  the  Prone  Pressure  Method  and 
revived  the  victim. 

The  Pawtucket  Gas  Company 

John  Cardella,  an  employee  of  The 
Pawtucket  Gas  Company,  cut  a  2"  main 
to  slip  a  sleeve  with  1J4"  outlet  over  the 
main.  Cardella  had  the  sleeve  in  place 
and  was  about  to  temporarily  seal  one  end 
with  a  cement  bandage  so  that  he  could 
caulk  and  permanently  seal  the  opposite 
end  and  then  return  and  do  the  same  to 
the  end  which  he  was  sealing  temporari¬ 
ly.  He  did  not  use  the  bags  to  stop  the 
flow  of  gas  in  this  instance.  This  work 
has  been  done  under  normal  conditions 
without  trouble  but  on  this  damp  and 
muggy  day  the  gas  hung  low  and  Cardella 
was  completely  overcome. 

The  men  took  him  from  the  trench  as 
quickly  as  possible  and  were  too  excited 
to  apply  the  Prone  Pressure  Method  of 
Resuscitation  but  telephoned  to  the  plant 
doctor.  Jerry  Schey,  Tony  Leonette  and 
James  Doonan  drove  to  the  scene  imme¬ 
diately.  Cardella  was  lying  on  the  ground 
about  20  feet  from  the  trench  and  looked 
as  though  rigor  mortis  had  started  in. 
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His  teeth  were  set  with  the  lips  slightly 
drawn  back.  The  case  looked  almost 
hopeless  but  Schey  immediately  started 
the  Prone  Pressure  Method  of  Resusci¬ 
tation.  He  worked  on  him  for  about  fif¬ 
teen  minutes  and  thought  that  he  heard 
a  grunt  just  before  Dr.  E.  J.  Dunbar  ar¬ 
rived.  Dr.  Dunbar  said  there  was  no 
pulse  but  applied  oxygen  while  Schey  was 
working  the  Prone  Pressure  Method. 

Others  started  to  relay  Schey  on  the 
prone  pressure  work  and  in  another  fif¬ 
teen  minutes  Cardella  was  revived  enough 
to  be  taken  to  the  hospital. 

Cardella  would  have  surely  died  if  it 


had  not  been  for  the  prompt  efforts  made 
by  Schey  the  moment  he  arrived  at  the 
scene  of  the  accident. 

The  Committee  upon  reviewing  these 
cases  considered  the  action  on  the  part  of 
Timothy  Dwyer,  of  The  Cambridge  Gas 
Light  Company,  the  most  meritorious  of 
the  three  applications  submitted  and 
therefore  recommends  that  the  A.  G.  A. 
Meritorious  Service  Medal  be  awarded  to 
him. 

In  the  Association  year  1925,  twenty- 
one  McCarter  Medals  have  been  awarded 
to  employes  of  the  following  companies : 


Medals  Certificates 


Pacific  Gas  &  Electric  Co.,  California  5  5 

The  Counties  Gas  &  Electric  Co.,  Norristown,  Pa.  1  2 

Central  Illinois  Light  Co.,  Pekin,  Ill.  1  2 

Northern  Indiana  Gas  &  Electric  Co.,  Lafayette,  Ind.  2  1 

The  United  Gas  Improvement  Co.,  Philadelphia,  Pa.  1  1 

Providence  Gas  Company,  Providence,  R.  I.  1  1 

Cedar  Rapids  Gas  Co.,  Cedar  Rapids,  Iowa  1  0 

Lake  Superior  District  Power  Co.,  Ashland,  Wis.  1  0 

Adirondack  Power  &  Light  Corp.,  Schenectady,  N.  Y.  2  1 

Chicago  By-Products  Coke  Co.,  Chicago,  Ill.  1  1 

The  Pawtucket  Gas  Co.,  Pawtucket,  R.  I.  1  2 

Allentown-Bethlehem  Gas  Co.,  Allentown,  Pa.  1  0 

The  Syracuse  Lighting  Co.,  Inc.,  Syracuse,  N.  Y.  1  1 

Public  Service  Electric  &  Gas  Co.,  Newark,  N.  J.  1  0 

The  Peoples  Gas  Light  &  Coke  Co.,  Chicago,  Ill.  1  1 


The  details  of  these  cases  are  as  fol¬ 
lows  : 

James  E.  Fields  of  the  Pacific  Gas  & 
Electric  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  a  victim 
who  was  asphyxiated  while  working  in 
an  open  trench.  Certificates  were  awarded 
to  Daniel  A.  Kirkpatrick  and  Horace 
Oftedal  of  this  company,  who  assisted  in 
the  resuscitation. 


William  A.  Bahr  of  the  Pacific  Gas  & 
Electric  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  a  victim 


who  was  asphyxiated  while  changing  the 
location  of  a  24”  high  pressure  gas  serv¬ 
ice.  A  certificate  in  this  case  was  awarded 
to  Alfred  E.  Englebright  of  the  same 
company,  who  asisted  in  the  resuscitation. 


Owen  L.  Dickinson  of  the  Pacific  Gas 
&  Electric  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  a  victim 
who  was  asphyxiated  while  working  in 
ditch  removing  sheet  metal  flange.  Certi¬ 
ficates  were  awarded  to  Ray  Kutter  and 
Pete  Salti,  who  assisted  in  the  resuscita¬ 
tion. 
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Arthur  G.  Cook  of  the  Counties  Gas  & 
Electric  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  a  victim 
who  was  asphyxiated  while  repairing  gas 
main  in  deep  trench.  Certificates  in  con¬ 
nection  with  this  were  awarded  to  Gen- 
eroso  Scandone  and  Pasquale  Cellatta. 


Willis  M.  Beardsley  of  the  Central 
Illinois  Light  Company  was  awarded  a 
McCarter  Medal  for  resuscitating  an  em¬ 
ployee  of  that  company,  who  was  asphyxi¬ 
ated  while  making  connection  on  4"  main. 
Certificates  were  awarded  to  William 
Richmond  and  William  E.  Stout,  who 
assisted  in  the  resuscitation. 


Earl  Welch  of  the  Northern  Indiana 
Gas  &  Electric  Company  was  awarded  a 
McCarter  Medal  for  resuscitating  an  em¬ 
ployee  of  that  company  who  was  asphyxi¬ 
ated  while  changing  gas  meter  in  cellar. 


John  P.  Hanlon  of  The  United  Gas  Im¬ 
provement  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  a  woman 
who  was  asphyxiated  from  carbon  mo¬ 
noxide  gas  from  salamander.  A  certificate 
was  awarded  to  Robert  Conner  for  assist¬ 
ing  in  resuscitation. 


Louis  Maurice  Gagnon  of  the  Provi¬ 
dence  Gas  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  an  em¬ 
ployee  who  was  asphyxiated  while  remov¬ 
ing  plugs  from  the  drum  of  a  wet  meter. 
A  certificate  was  awarded  to  James  Hill 
Sloan  for  assisting  in  resuscitation. 

Theodore  Suchomel  of  the  Cedar 
Rapids  Gas  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  a  victim 
who  was  completely  overcome  while 
working  in  an  unventilated  manhole. 

Peter  McManman  of  the  Lake  Superi¬ 
or  District  Power  Company  was  awarded 
a  McCarter  Medal  for  resuscitating  a 


victim  whom  he  found  in  bed  and  over¬ 
come  by  gas. 


Frank  W.  Meeker  of  the  Adirondack 
Power  &  Light  Corporation  was  awarded 
a  McCarter  Medal  for  resuscitating  vic¬ 
tim  overcome  in  a  manhole  which  was 
insufficiently  ventilated. 


Charles  Nicholas  of  the  Chicago  By- 
Products  Coke  Company  was  awarded  a 
McCarter  Medal  for  resuscitating  a  vic¬ 
tim  who  was  asphyxiated  in  the  sump  of 
a  pump  room.  Certificate  was  awarded  to 
Sam  Millen  for  assisting  in  resuscitation. 


Jerry  Schey  of  The  Pawtucket  Gas 
Company  was  awarded  a  McCarter  Med¬ 
al  for  resuscitating  employee  who  was 
overcome  in  a  ditch  while  making  repairs 
to  2"  main.  Certificates  were  awarded  to 
John  Richardson  and  Stanley  T.  Hilliard, 
who  assisted  in  the  resuscitation. 


Robert  James  Mesnard  of  the  North¬ 
ern  Indiana  Gas  &  Electric  Company  was 
awarded  a  McCarter  Medal  for  resuscita¬ 
ting  a  victim  whom  he  found  in  an  un¬ 
ventilated  bath-room  with  water  heater 
burning.  A  certificate  was  awarded  to 
Beatty  R.  Julien  for  assisting  in  resusci¬ 
tation. 


Joseph  James  Martin  of  the  Adiron¬ 
dack  Power  &  Light  Corporation  was 
awarded  a  McCarter  Medal  for  resuscita¬ 
ting  a  woman  who  was  overcome  by  gas 
in  the  basement  of  her  home.  A  certificate 
was  awarded  to  Martin  V.  Leonard  who 
assisted  in  resuscitation. 


Roland  Rothermel  of  the  Allentown- 
Bethlehem  Gas  Company  was  awarded  a 
McCarter  Medal  for  resuscitating  a  man 
who  was  asphyxiated  while  sleeping  in 
his  room  with  unvented  heater  burning. 
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* 

Warren  C.  Thomas  of  the  Syracuse 
Lighting  Company,  Inc.,  was  awarded  a 
McCarter  Medal  for  resuscitating  victim 
who  was  asphyxiated  while  cutting  fuel 
line  without  shutting  off  gas.  A  certificate 
was  awarded  to  John  L.  L.  Sellin  for  as¬ 
sisting  in  the  resuscitation. 


William  H.  Browne  of  the  Public  Serv¬ 
ice  Electric  &  Gas  Company  was  awarded 
a  McCarter  Medal  for  resuscitating  vic¬ 
tim  overcome  by  asphyxiation  while 
working  in  an  unsufficiently  ventilated 
manhole. 


John  Patrick  Meehan  of  the  Pacific 
Gas  &  Electric  Company  was  awarded  a 
McCarter  Medal  for  resuscitating  a  vic¬ 
tim  overcome  while  cleaning  screen  on 
governor  in  a  meter  house. 


Steve  Repovich  of  the  Pacific  Gas  & 
Electric  Company  was  awarded  a  Mc¬ 
Carter  Medal  for  resuscitating  another 
victim  who  was  overcome  while  working 
in  the  same  meter  house. 


Peter  Schmitz  of  The  Peoples  Gas 
Light  &  Coke  Company  was  awarded  a 


McCarter  Medal  for  resuscitating  a  wom¬ 
an  whom  he  found  in  her  home  over¬ 
come  by  gas  escaping  from  a  leaky  fix¬ 
ture.  A  certificate  was  awarded  to  Pat¬ 
rick  Quinlan  for  assisting  in  resuscitation. 

The  President:  It  is  with  the  deepest 
regret  that  the  industry  is  compelled  to 
release  Mr.  Scott  from  the  chairmanship 
of  this  very  important  committee.  Mr. 
Scott  has  unselfishly  and  untiringly 
given  his  best  efforts  to  this  work  for  a 
number  of  years  and  the  report  which 
you  have  before  you  sums  up  concisely 
what  he  has  done  during  the  past  years, 
but  it  does  not  by  any  means  represent 
the  amount  of  work  which  has  actually 
been  done  or  the  actual  accomplish¬ 
ments.  It  would  require  a  very  close 
study  of  this  report  with  some  member 
of  the  committee  before  we  could  appre¬ 
ciate  what  Mr.  Scott  and  his  committee 
have  actually  accomplished.  The  indus¬ 
try  is  very  much  indebted  to  Air.  Scott 
for  what  he  has  done  and  we  sincerely 
hope  that  we  may  be  able  to  call  on  him 
from  time  to  time  to  assist  us  with  this 
problem. 


award  of  McCarter  medals 


The  President:  Air.  Thomas  N.  Ale- 
Carter  has  very  generously  placed  at  the 
disposal  of  this  Association  medals  for 
those  who  have  resuscitated  asphyxiated 
victims  by  the  Prone  Pressure  Method. 
I  would  like  to  have  Air.  AlcCarter  pre¬ 
sent  those  medals. 

I  would  also  like  to  ask  Air.  W.  H. 
Browne;  Air.  Warren  C.  Thomas;  Mr. 
Joseph  J.  Alartin ;  Mr.  Roland  Rother- 
mel  and  Air.  Peter  Schmitz  to  step  for¬ 
ward  to  the  platform. 


Mr.  McCarter:  It  is  a  privilege  for  me 
to  personally  participate  in  this  presen¬ 
tation. 

Air.  Joseph  James  Martin  is  an  em¬ 
ployee  of  the  Adirondack  Power  and 
Light  Corporation  of  Schenectady,  N. 
Y.  On  April  10,  1925,  accompanied  by 
Alartin  V.  Leonard,  a  fellow  employee, 
he  found  Helen  Lempke,  21  years  old,  a 
cook,  overcome  by  gas.  They  imme¬ 
diately  applied  the  Schafer  Prone  Pres¬ 
sure  Method  of  Resuscitation  and  after 
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a  period  of  ten  minutes  the  victim  re¬ 
gained  consciousness.  The  doctor  at¬ 
tending  the  victim  stated  that  without  a 
doubt  the  presence  and  timely  action  of 
these  two  men  saved  the  girl’s  life.  Mr. 
Leonard  will  receive  a  certificate  for  his 
part  in  this  heroic  deed.  It  is  with 
pleasure,  Mr.  Martin,  that  I  award  this 
medal  and  certificate  to  you. 

Mr.  Roland  Rothermel  is  an  employee 
of  the  Allentown-Bethlehem  Gas  Com¬ 
pany,  Allentown,  Pa.  On  January  28, 
1925,  in  the  early  hours  of  the  morning, 
Mr.  Rothermel  saved  the  life  of  William 
Kresge,  a  railroad  detective  who  resided 
in  the  same  house  with  him.  Mr.  Kresge 
had  gone  to  bed  with  a  room  heater 
burning  and  with  doors  and  windows 
closed.  Mr.  Rothermel  applied  the 
Schafer  Prone  Pressure  Method  so  suc¬ 
cessfully  that  the  victim  was  quickly  re¬ 
stored  to  consciousness  and  his  life 
saved.  The  Committee  having  the  mat¬ 
ter  in  charge  has  awarded  Mr.  Rother¬ 
mel  the  McCarter  Medal  and  Certificate, 
which  I  take  great  pleasure  in  handing 
him. 

Mr.  Peter  Schmitz  is  an  employee  of 
the  Peoples  Gas  Light  &  Coke  Company 
of  Chicago,  Ill.  On  June  2,  1925,  when 
he  responded  to  a  call  for  leaking  fix¬ 
tures,  he  discovered  Mrs.  Mildred  Hall, 
34  years  old,  unconscious.  Immediate 
application  of  the  Schafer  Prone  Pres¬ 
sure  Method  brought  the  victim  to  life 
and  no  dangerous  after-effects  resulted. 
A  doctor  was  called  but  pronounced  Mrs. 
Hall  out  of  danger  following  the  suc¬ 
cessful  treatment  by  Mr.  Schmitz.  The 
same  committee  has  awarded  the  medal 
and  certificate  to  Mr.  Schmitz,  which  I 
now  have  great  pleasure  in  handing  you, 
Mr.  Schmitz. 

Mr.  Warren  C.  Thomas  together  with 
John  L.  Sellin  are  employees  of  the 


Syracuse  Lighting  Company  of  Syra¬ 
cuse,  N.  Y.  They  saved  the  life,  on  Janu¬ 
ary  7,  1925,  of  a  fellow-employee,  Wil¬ 
liam  P.  Delaney,  27  years  old,  who  at¬ 
tempted  to  cut  into  a  fuel  line  without 
shutting  off  the  gas.  After  removing 
Delaney  from  the  gas-filled  room  and 
shutting  off  the  gas,  Thomas  and  Sellin 
applied  the  Schafer  Prone  Pressure 
Method  so  successfully  that  when  a  doc¬ 
tor  was  called  some  time  later  he  pro¬ 
nounced  the  victim  entirely  recovered. 
Without  the  quick  application  of  the 
Schafer  Method  and  admirable  presence 
of  mind,  the  results  might  have  been 
disastrous  for  Mr.  Delaney.  The  Com¬ 
mittee  has  awarded  a  medal  and  certifi¬ 
cate  to  Mr.  Thomas  and  a  certificate  to 
Mr.  Sellin.  I  now  have  the  honor  of 
presenting  the  medal  and  certificate  to 
Mr.  Sellin. 

Mr.  William  H.  Browne  is  an  em¬ 
ployee  of  the  Public  Service  Electric  & 
Gas  Company  of  Newark,  N.  J.,  and  on 
May  8,  1925,  saved  the  life  of  a  fellow- 
employee,  James  Johnston,  28  years  old. 
Johnston  was  overhauling  a  district  gas 
regulator  when  he  was  overcome  by  gas 
remaining  in  the  regulator  bowl.  Notic¬ 
ing  his  condition,  Browne  went  at  once 
into  the  manhole  and  brought  Johnston 
to  the  surface.  Although  he  was  nearly 
overcome  by  gas  himself,  Browne  ap¬ 
plied  the  Schafer  Method  of  resuscita¬ 
tion  successfully  to  the  victim  and 
brought  him  back  to  consciousness.  Had 
it  not  been  for  the  quick  thinking  of 
Browne,  together  with  his  disregard  for 
danger,  Johnston  would  have  expired. 
The  Committee  has  awarded  both  the 
medal  and  certificate  to  you,  Mr. 
Browne,  and  I  want  to  say  that  it  is  with 
a  keen  source  of  gratification  that  this 
gentleman  comes  from  my  own  com¬ 
pany. 
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AWARD  OF  1924  AMERICAN  GAS  ASSOCIATION 
MERITORIOUS  SERVICE  MEDAL 

I 


The  President:  Mr.  Walter  R.  Ad- 
dicks,  Senior  Vice-President  of  the  Con¬ 
solidated  Gas  Company  of  New  York, 
has  very  generously  given  to  the  Asso¬ 
ciation  a  medal  for  outstanding  meri¬ 
torious  action  in  saving  life  and  prop¬ 
erty. 

Mr.  Timothy  Dwyer  of  the  Cambridge 
Gas  Company  showed  not  only  bravery 
but  also  used  his  head  in  saving  a  fellow 
employe  from  certain  death.  I  will  ask 
Mr.  Dwyer  to  step  to  the  platform.  Mr. 
Dwyer,  I  understand  you  are  known  at 
the  gas  works  as  “Old  Tim.” 

With  your  permission,  I  am  going  to 
read  what  Mr.  Dwyer  did : 

“Timothy  Dwyer  with  a  crew  of  six 
men  was  dumping  sponge  through  holes 
of  a  gas  purifier  box.  The  pick  in  use 
by  one  of  the  crew,  John  Lama,  struck 
a  spark  and  a  .small  flame  licked  down¬ 
wards  through  the  dumping  hole.  There 
was  an  instantaneous  explosion  due  to 
gas  igniting  under  a  lower  layer  of  ox¬ 


ide.  The  layer  of  oxide  was  forced  up 
and  flames  shot  upwards  through  each 
one  of  the  dumping  holes.  Dwyer  saw 
Lama  slip  into  the  dumping  hole  and, 
covering  his  face  with  his  hands,  he 
jumped  into  the  box,  seized  Lama  and 
pulled  him  out.  At  this  time  the  build¬ 
ing  was  filled  with  dense  smoke.  Dwyer 
received  severe  burns  on  the  hands. 
Lama  was  taken  to  the  hospital  badly 
burned  on  hands,  face  and  eyes.  An 
examination  of  the  box  after  the  fire 
showed  all  cast  iron  bottom  plates  to 
have  been  blown  down  into  the  base¬ 
ment,  several  of  the  side  plates  broken, 
one  skylight  blown  off  completely  and 
two  others  raised  and  twisted.” 

It  is  a  great  pleasure  for  me,  as  Presi¬ 
dent  of  this  Association,  to  present  the 
certificate  and  medal  to  Mr.  Dwyer,  and 
I  intend  to  pin  the  button  on  Mr.  Dwyer 
which  goes  with  this  presentation.  Mr. 
Dwyer,  it  is  a  great  pleasure  for  me  as 
President  to  put  this  button  on  the  lapel 
of  your  coat. 


AWARD  OF  THE  BEAL  MEDAL 


The  President:  The  presentation  of 
the  Beal  Medal  is  next.  It  was  originally 
given  by  Mr.  W.  R.  Beal.  That  was 
some  years  ago.  Mr.  Henry  L.  Doherty, 
who  I  believe  is  present  with  us  this 
morning,  was  the  first  winner  of  that 
medal.  Since  then  it  has  been  given 
each  year  for  the  best  technical  paper 
presented  at  the  annual  convention. 


Mr.  T.  R.  Beal  is  with  us  this  morn¬ 
ing.  It  is  a  pleasure  to  have  him  present 
and  to  award  the  medal.  The  family, 
since  the  death  of  Mr.  W.  R.  Beal,  has 
continued  to  give  the  Beal  medal  each 
year.  I  will  ask  Dr.  Ralph  L.  Brown  of 
the  United  States  Bureau  of  Mines  to 
come  to  the  platform. 
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Mr.  Beal:  Dr.  Brown,  I  take  great 
pleasure  in  behalf  of  my  family,  in  pre¬ 
senting  to  you  this  medal  which  has  been 
awarded  by  the  committee  headed  by  our 
President,  I  believe,  for  the  paper — 
“Gummy  Deposits  in  Gas  Meters — 
Causes  and  Prevention/’  I  understand 
from  the  committee  that  it  is  a  notable 
contribution  to  the  industry  and  it  is  a 
great  pleasure  to  make  this  presentation 
to  you. 

Mr.  F.  L.  Blanchard,  Chairman  of 
the  Publicity  and  Advertising  Section, 
upon  invitation,  occupied  the  chair  dur¬ 


ing  the  presentation  of  the  next  two  ad¬ 
dresses,  the  contributions  of  that  Sec¬ 
tion. 

Mr.  Blanchard:  Mr.  Paige,  who  is 
Vice-President  of  the  Brooklyn  Union 
Gas  Company,  is  going  to  speak  to  us 
on  “The  Public  Utility  Information 
Committees  and  the  Gas  Industry  of  To¬ 
morrow”,  from  the  executive’s  view¬ 
point.  This  is  one  of  the  two  contribu¬ 
tions  of  the  Advertising  and  Publicity 
Section  to  the  General  Sessions  of  this 
convention. 


“THE  PUBLIC  UTILITY  INLORMATION  COMMITTEES  AND 
THE  GAS  INDUSTRY  OF  TOMORROW— THE 
EXECUTIVE’S  VIEWPOINT” 


C.  E.  Paige,  Vice-President,  Brooklyn  Union  Gas  Co.,  Brooklyn,  N.  Y. 


In  what  I  shall  say,  I  shall  quote  rather 
freely  from  people  of  national  repute, 
partly  because  they  can  express  their 
thoughts  so  much  more  clearly  than  I  can, 
but  principally  because  of  the  fact  that 
they  say  so  establishes  the  authority  for 
the  statements. 

“Get  busy  and  do  something,"  said  Mr. 
Samuel  Insull  in  1919.  And  so  the  Illi¬ 
nois  Committee  on  Public  Utility  Infor¬ 
mation  came  to  be  organized.  From  that 
time  the  movement  has  grown.  Now  there 
are  28  committees  operating  in  37  states, 
an  enterprise  so  important  that  today  and 
tomorrow  sees  the  First  National  Con¬ 
ference  of  Committees  on  Public  Utility 
Information. 

Information,  not  advertising;  news, 
not  propaganda;  fact,  not  fancy,  and 
truth,  not  color,  provide  the  ideals  of  this 
activity. 


People  must  have  the  truth,  all  possible 
agencies  have  to  be  used  to  disseminate  it, 
the  committee’s  job  is  to  gather  the  facts 
for  the  people. 

Quoting  Everett  W.  Burdett — “The 
American  public  is  in  the  long  run  fair. 
It  errs  oftener  from  ignorance  than  from 
malice.  It  is  sentimental  in  the  highest 
degree,  and  can  be  led  by  prejudice  or 
emotion  to  extremes.  If  it  has  put  before 
it  clearly  all  the  facts,  its  sound  common 
sense  will  come  to  the  rescue,  and  senti¬ 
mental  reformers  and  schemers  with 
axes  to  grind  will  go  out  of  business ;  but 
until  corporations  present  their  side  of  the 
case  aggressively  and  with  absolute  hon¬ 
esty,  the  public  will  follow  the  lead  of 
those  who  make  a  living  by  attacks  upon 
all  corporations  indiscriminately." 

When  this  State  Committee  idea  was 
just  half  its  present  age,  the  question  was 
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asked  on  all  sides — Can  State  Commit¬ 
tees,  as  a  means  toward  public  good  will, 
survive  ? 

The  answer  as  indicated  in  recent  re¬ 
ports  is  an  eloquent  affirmative,  the  ac¬ 
complishments  are  surprising,  even  to 
those  far-seeing  gentlemen  who  at  first 
furnished  the  inspiration  and  support. 

What  these  committees  are  doing,  they 
must  continue  to  do.  To  stop  would  make 
negative  all  previous  effort  and  would 
leave  their  hard  won  fight  for  truth  to 
the  ruthless  assaults  for  the  demagogue. 

Since  the  committees  can  only  exist  by 
the  support  given  them,  the  responsibility 
for  such  support  devolves  entirely  on  the 
public  utilities. 

Have  some  of  you  gentlemen  been  dis¬ 
appointed  in  the  results  attained  ? 

I  have  heard  criticisms.  They  ran 
somewhat  as  follows : 

1.  A  subscriber  felt  that  his  own  public 
utility  did  not  get  a  fair  share  of 
bulletin  space. 

2.  The  material  is  too  general  and  has 
no  advertising  value. 

3.  Nobody  but  the  local  management 
can  deal  with  a  local  situation. 

4.  Newspaper  men  are  flooded  with 
material  and  are  interested  in  news 
not  in  propaganda. 

These  criticisms  have  been  so  ably  met 
that  answers  here  would  be  redundant. 

But  if  any  of  you  have  these,  or  other 
thoughts,  get  in  touch  with  your  direc¬ 
tors  of  these  committees.  You  will  find 
they  have  had  to  anticipate  these  things. 

You  ought  to  know  your  director  better 
anyway,  because  with  the  glowing  pros¬ 
pect  for  our  business  you  will  need  his 
services  more  and  more,  but  don’t  ask 
him  to  be  your  advertising  agent.  It 
isn’t  his  job. 


We  must  recognize  that  it  isn’t  so  im¬ 
portant  what  a  corporation  says  as  what 
it  does.  But  if  it  does  right,  isn’t  it  en¬ 
titled  to  the  privilege  of  saying  so? 

Ivy  Lee  says — “Courtesy  is  not  some¬ 
thing  which  the  manager  can  tell  his 
employes  to  exercise  towards  the  public 
and  then  himself  be  very  economical  in 
its  use  towards  his  employes.  Employes 
of  most  companies  take  their  tone  from 
the  man  at  the  head,  and  if  the  man  at 
the  head  expects  his  employes  to  be  cour¬ 
teous  to  the  public,  he  must  himself  be 
most  courteous  to  his  employes.  And 
that  does  not  cost  any  money.” 

The  company  may  do  what  it  should. 
The  public  is  apt  to  take  utility  service  as 
a  matter  of  course.  Such  service  is  so 
faithful  in  its  performance  that  it  gets 
little  attention  until  the  service  stops. 
Then  everybody  is  excited. 

It  is  for  this  reason  that  people  should 
have  the  facts  about  the  utility  brought 
before  them  so  that  they  will  appreciate 
what  stands  back  of  the  service  they  get. 

Since  the  town-crier  can’t  handle  the 
job,  we  must  tell  our  story  through  the 
newspapers  and  in  every  other  way  in 
which  we  can  impress  people. 

A  great  many  people  object  to  what 
they  call  propaganda.  For  instance,  the 
President  of  the  United  States  spoke  to 
the  Association  of  Newspaper  Editors. 
In  the  course  of  his  speech  Mr.  Coolidge 
said :  “Propaganda  seeks  to  present  a 
part  of  the  facts,  to  distort  their  relations 
and  to  force  conclusions  which  could  not 
be  drawn  from  a  complete  and  candid 
survey  of  all  the  facts.” 

Then  he  says  later  on :  “Of  real  educa¬ 
tion  and  of  real  information  we  cannot 
get  too  much;  but  of  propaganda 
we  cannot  have  too  little.” 
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For  the  purposes  of  publicity,  each 
item  sent  out  should  contain  a  news 
value, — something  of  human  interest — an 
appeal  to  the  public.  Such  stories,  and 
only  such,  will  be  seized  instantly  by  city 
editors  as  news  articles  and  be  readily 
published. 

“News  is  that  which  the  people  are 
willing  to  pay  to  have  brought  to  their 
attention ;  while  advertising  is  that  which 
the  advertiser  himself  must  pay  to  get  to 
the  people’s  attention.” 

This  idea  was  never  intended  to  do 
anything  but  bring  out  facts  having  news 
value.  Its  great  hope  is  to  establish  per¬ 
manently  a  background  of  mutual  con¬ 
fidence  and  trust,  between  the  utility  and 
the  public  served  by  it.  The  idea  never 
intended  a  partisanship  in  controversial 
questions.  It  couldn't  undertake  to  de¬ 
velop  one  company,  or  one  utility.  It  is 
concerned  with  an  industry, — nation¬ 
wide. 

From  its  inception,  this  movement  has 
been  actively  and  effectively  supported 
by  the  American  Gas  Association  through 
its  Executive  Board,  Headquarters’  per¬ 
sonnel  and  committee  organization. 

In  the  growth  of  the  state  committee 
movement  from  the  first  committee  es¬ 
tablished  in  Illinois  to  the  28  committees 
now  functioning  in  37  states,  the  Associ¬ 
ation  has  assisted  in  the  preliminary  or¬ 
ganization  work  in  every  instance  where 
gas  companies  were  involved  and  has 
used  every  facility  at  its  disposal  to  en¬ 
courage  the  financial  support  of  the 
movement  and  the  active  participation 
in  it  by  member  gas  companies. 

Some  of  the  member  companies  of  this 
Association  are  not  getting  as  much  out 
of  the  state  committee  movement  as  they 
should.  This  is  the  conviction  of  many 


executives  of  gas  companies  who  co¬ 
operate  closely  with  these  committees 
and  obtain  splendid  results,  but  who  are 
disappointed  when  they  hear  other  execu¬ 
tives  sav  that  the  movement  is  still  in  the 

J 

experimental  stage.  This  misunder¬ 
standing  arises  from  two  principal 
causes.  First,  many  gas  men  do  not 
understand  the  committee  movement,  its 
objectives,  machinery  and  its  true  func¬ 
tion.  Secondly,  the  opinion  is  held  in 
some  cases  that  the  state  committees  are 
substitutes  for,  or  are  trying  to  take  the 
place  of,  other  agencies  already  existing. 
It  has  been  said  that  the  committees  are 
duplicating  the  work  of  the  Publicity  and 
Advertising  Sections  of  this  Association. 
Another  thing,  the  state  committees  are 
useless  so  long  as  member  gas  com¬ 
panies  of  this  Association  maintain  effi¬ 
cient  departments  for  public  relations. 

These  misconceptions  arise  from  the 
fact  that  the  committee  movement  is 
grossly  misunderstood  and  principally  so 
by  those  gas  men  who  prefer  to  stand 
aloof  and  refuse  to  cooperate  in  the 
movement  either  financially  or  by  giving 
a  part  of  their  time  to  the  meetings. 

The  state  committees  are  not  a  substi¬ 
tute  for  anything.  They  do  not  conflict 
with,  or  impinge  upon,  any  activity  of  a 
public  relations  nature  now  existing  in 
any  branch  of  the  public  utility  industry. 
"When  companies  have  public  relations 
departments  and  where  other  state-wide 
or  nation-wide  public  relations  programs 
are  being  prosecuted,  the  state  commit¬ 
tees  constitute  a  most  valuable  agency 
to  supplement  and  intensify  such  work. 
They  give  the  national  effort  something 
local  to  tie  to.  Were  it  not  for  these  com¬ 
mittees,  the  American  Gas  Association 
could  never  have  told  its  story  to  the  pub¬ 
lic  so  effectively  as  it  has.  Publicity  is¬ 
sued  from  the  national  headquarters  to 
these  28  committees  for  distribution  lo- 
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cally  is  not  only  the  logical  way  to  handle 
the  situation,  but  results  obtained  in  the 
past  six  years  have  shown  conclusively 
that  the  state  committees  are  the  best 
agencies  yet  developed  for  improving 
public  relations  in  the  gas  and  all  other 
branches  of  the  public  service  industry. 

We  bring  to  this  seventh  annual  con¬ 
vention,  the  conclusion  of  one  of  the  most 
successful  years  in  the  Association’s  his¬ 
tory.  Reports  and  addresses  all  contain 
an  optimistic  note.  On  every  side  one 
hears  that  the  gas  industry  is  on  the 
threshold  of  an  era  of  unprecedented 
expansion.  Sales  of  gas  are  establish¬ 
ing  new  records.  So  are  sales  of  gas 
company  and  holding  company  securi¬ 
ties.  The  financial  situation  is  better  and 
our  securities  are  held  in  high  favor  by 
the  investing  public  as  well  as  by  our  cus¬ 
tomers.  In  the  special  fields  of  house 
heating  and  the  industrial  utilization  of 
gas,  experience  indicates  great  develop¬ 
ment  and  figures  show  a  remarkable 
growth.  Record  sales  of  appliances  are 
reported. 

These  favorable  developments  all  come 
at  a  time  when  the  Association  is  launch¬ 
ing  projects  which  will  have  a  significant 
effect  on  the  public  relations  of  the  entire 
industry.  The  gas  appliance  testing  lab¬ 
oratory  is  a  case  in  point.  National  ad¬ 
vertising  of  industrial  gas  is  another.  And 
there  are  many  more. 

We  require  a  sympathetic  public  un¬ 
derstanding  for  the  industry  to  continue 
to  expand  at  its  present  rate.  Correct 
understanding  is  based  on  information 
and  information  is  the  cornerstone  of  the 
state  committee  plan.  Were  the  state  com¬ 


mittees  eliminated  tomorrow  the  Ameri¬ 
can  Gas  Association  would  find  its  local 
publicity  contacts  lost.  We  could  issue 
our  stories  and  continue  our  advertising 
on  a  national  scale,  but  there  would  be 
no  local  tie-up,  no  local  public  speaking, 
no  local  work  in  the  schools  and  colleges, 
a  serious  let-down  in  local  advertising 
and  we  would  have  to  go  back  to  1919 
and  start  all  over  again. 

The  Executive  Board  of  this  Associa¬ 
tion  wants  every  member  gas  company 
executive  to  support  his  state  committee. 
It  wants  him  to  support  it  financially  and 
to  participate  actively  in  its  meetings. 
He  should  do  so  because  the  gas  industry 
needs  his  support  and  because  the  state 
•  committee  movement  will  make  him  a 
better  gas  man. 

Mr.  Blanchard:  Nearly  all  of  the  in¬ 
formation  bureaus  have  for  their  direc¬ 
tors,  newspaper  men — men  who  have 
been  tried  in  editorial  positions  and  who 
know  news.  In  fact,  the  value  of  the 
director's  work  depends  in  a  large  degree 
almost  entirely  upon  the  knowledge  of 
what  newspapers  want  and  what  they  will 
print.  The  next  speaker  is  a  newspaper 
man  of  reputation.  There  was  a  time 
when  he  was  connected  with  the  staff  of 
Mr.  Bennett’s  great  newspaper  in  New 
York.  Later  he  was  connected  with  some 
of  the  Philadelphia  papers.  He  is  a  man 
well  known  in  journalistic  circles.  I  take 
great  pleasure  in  introducing  to  you  Mr. 
J.  S.  S.  Richardson,  Director,  Pennsyl¬ 
vania  Public  Service  Information  Com¬ 
mittee,  Philadelphia,  Pennsylvania,  who 
will  talk  on  the  subject  discussed  by  Mr. 
Paige,  but  from  the  viewpoint  of  a  state 
director. 
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“THE  PUBLIC  UTILITY  INFORMATION  COMMITTEES  AND 
THE  GAS  INDUSTRY  OF  TOMORROW— THE  DIRECTOR’S 

VIEWPOINT” 


J.  S.  S.  Richardson,  Director,  Pennsylvania  Committee  on  Public  Utility  Infor¬ 
mation,  Philadelphia,  Pa. 


I  should  like  to  remark  at  this  time 
that  I  feel  very  distinctly  honored  in  be¬ 
ing  associated  indirectly  with  an  industry 
that  produces  such  men  as  Mr.  Dwyer 
and  those  others  who  were  just  awarded 
medals.  I  don’t  think  I  have  ever  experi¬ 
enced  anything  quite  so  inspiring  at  a 
convention. 

Four  years  ago  I  had  the  privilege  of 
addressing  this  convention  from  this 
platform,  and  at  that  time  I  spoke  in  the 
capacity  of  an  editor  of  a  metropolitan 
newspaper.  Since  that  time  my  status  has 
been  changed.  I  believe  at  that  time  I 
sounded  one  or  two  notes  which  might 
have  been  slightly  pessimistic.  I  think 
although  my  viewpoint  has  not  changed 
very  materially,  today  I  feel  more  of  an 
optimist.  As  a  matter  of  fact,  I  believe 
there  is  not  a  very  great  difference  be¬ 
tween  an  optimist  and  a  pessimist  at 
times.  We  are  told  the  pessimist  is  a 
fellow  who  believes  that  all  the  liquor 
consigned  to  these  shores  reaches  this 
country.  The  optimist  hopes  it  does. 

From  being  a  newspaper  editor,  I  have 
developed  into  a  director  of  a  state  com¬ 
mittee,  but  I  don’t  think  I  have  changed 
my  viewpoint.  However,  I  suppose  that 
some  of  our  political  professional  casters 
of  aspersions  would  call  me  a  tool  of  the 
interests — perhaps  I  am.  If  so,  I  am 
proud  of  it. 

You  all  know,  perhaps,  how  this  com¬ 
mittee  movement  started.  It  was  begun 


in  Illinois,  at  the  instigation  of  that 
dominant  personality  in  the  public  utility 
industry  in  the  Middle  West — Mr.  In- 
sull.  Mr.  Bernard  Mullaney  was  the 
craftsman  who  made  the  whole  move¬ 
ment  possible.  It  was  established  on  a 
sound  foundation  through  Mr.  Mul- 
laney's  newspaper  experience.  He  be¬ 
lieved  that  the  only  way  to  reach  the 
public  property  and  in  a  scientific  manner 
was  to  hire  men  whose  business  it  had 
been,  right  straight  along  in  another  busi¬ 
ness,  to  keep  and  carry  on  a  proper  con¬ 
tact  with  the  public.  A  newspaper  man, 
consequently,  was  chosen  to  direct  the 
bureau  in  Illinois.  Newspaper  men,  of 
necessity,  have  to  keep  in  fairly  close  con¬ 
tact  with  newspaper  readers. 

I  believe  the  day  is  past  when  news¬ 
papers  mold  or  form  public  opinion.  If 
they  are  going  to  sell  newspapers  as  they 
do,  if  the  publisher  is  going  to  sell  his 
paper  to  a  large  circulation,  he  must  of 
necessity  know  just  exactly  what  those 
people  want.  They  are  not  going  to  buy 
a  paper  if  they  do  not  sympathize  with 
the  editorial  sentiments  expressed  therein, 
so  that  the  editors  and  newspaper  men 
have  to  keep  in  touch  with  the  public. 
The  newspaper  of  today  does  not,  I  be¬ 
lieve,  form  public  opinion  as  it  may  have 
done  ten  or  fifteen  years  ago. 

I  believe  it  was  Lord  Northcliffe,  the 
English  publisher,  who  said  there  were 
three  classes  of  newspaper  readers.  The 
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first  class  was  a  limited  one  of  people  who 
could  read  and  think.  The  second  class 
was  a  very  considerable  group  of  people 
who  could  read  but  could  not  necessarily 
think,  and  the  third  class  was  a  very  con¬ 
siderable  one  that  could  neither  read  nor 
think.  So  Lord  Northcliffe  acquired 
newspapers  to  appeal  to  the  different 
groups. 

He  published  the  “London  Times”  for 
the  people  who  could  read  and  think ;  the 
“Daily  Mail”  for  those  who  could  read 
but  could  not  necessarily  think,  and  an 
illustrated  tabloid  newspaper  called  the 
“Daily  Mirror"  for  those  who  could 
neither  read  nor  think. 

In  this  country,  while  we  have  no  Lord 
Northcliffe,  we  have  newspapers  that  are 
fashioned  along  those  lines. 

In  New  York,  for  instance,  you  find 
on  the  same  day  on  the  front  page  of  a 
paper  headlines  such  as  this :  “France  and 
Germany  reach  agreement.”  “Business 
outlook  hopeful,  says  Hoover.”  That  is 
one  class.  In  the  second  class  you  find 
headlines  reading — “Chorus  girl  is  love 
pirate,  says  millionaire’s  wife.”  Under¬ 
neath  you  generally  see  a  picture  of  the 
chorus  girl.  The  third  class  is  the  pic¬ 
ture  papers.  You  read  a  headline  some¬ 
thing  like  this :  “Country  girl  succumbs 
to  city’s  lure;  leaps  from  seventh  story 
window  into  policeman’s  arms.”  Then 
there  is  an  accompanying  diagram  show¬ 
ing  the  course  of  the  lady  as  she  passed 
the  various  windows  into  the  arms  of  the 
cop.  The  cop  was  a  traffic  cop  anyhow 
and  fortunately  he  was  directing  traffic 
east  and  west  rather  than  north  and 
south,  because  if  his  arms  had  been 
pointed  the  other  way,  the  lady  would 
have  been  dashed  to  death  on  the  pave¬ 
ment.  It  is  not  related,  but  perhaps  the 
policeman  said,  “Why  don’t  you  blow 
your  horn?” — to  which  the  girl  replied, 
“Do  you  think  I’m  little  Boy  Blue?” 


Of  course,  in  this  committee  work, 
just  as  on  newspapers,  it  is  necessary  to 
determine  what  is  news  and  what  is  not. 
There  are  very  many  opinions  as  to  the 
differentiations  between  news  and  propa¬ 
ganda.  For  instance,  it  is  news  if  bandits 
rob  a  hotel,  but  if  the  hotel  robs  anybody 
it  is  not  news.  Some  of  you  probably 
live  over  at  the  same  hotel  where  I  am 
stopping. 

State  committees  are,  we  believe,  the 
most  effective  instruments  for  dissemi¬ 
nating  information,  not  only  the  informa¬ 
tion  that  is  received  so  regularly  and 
properly  prepared  from  the  Publicity  and 
Advertising  Section  of  the  American  Gas 
Association ;  but  also  the  information 
which  is  sent  to  us  from  the  National 
Electric  Light  Association,  the  American 
Electric  Railway  Association,  the  Ameri¬ 
can  Water  Works  Association  and  the 
various  telephone  organizations.  We 
work  with  all  of  them  and  we  treat  the 
material,  we  hope,  impartially. 

The  results,  of  course,  cannot  be  meas¬ 
ured  with  a  slide  rule  or  computed  in 
terms  of  accountants.  It  cannot  be  done 
that  way,  but  we  do  know  eventually, 
although  we  cannot  make  a  tangible 
gauge,  of  the  effect.  The  results  we  think 
are  rather  encouraging. 

Of  course,  these  committees  do  not 

r, 

merely  send  out  information  to  the  news¬ 
papers.  That  is  just  one  phase  of  the 
work.  Mr.  Gadsden,  the  chairman  of 
the  Pennsylvania  committee  and  one  of 
the  pioneers  in  the  establishment  of  state 
committees,  is  going  to  talk  tomorrow  on 
by-products  of  the  movement.  I  believe 
he  will  tell  of  a  very  interesting  experi¬ 
ence  that  we  have  had  in  Philadelphia. 

In  the  larger  cities  of  Pennsylvania, 
principally  Philadelphia  and  Pittsburgh, 
we  have  established  technical  sub-com¬ 
mittees  of  the  main  movement  or  the 
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main  committee.  In  Philadelphia  that 
technical  committee  consists  of  the  chief 
engineers  of  the  public  utilities  operating 
in  the  Philadelphia  area.  These  men 
meet  periodically.  The  committee  was 
formed  with  the  intention  of  coordinating 
the  work  of  excavating  streets  in  Phila¬ 
delphia,  where  the  streets  are  quite  nar¬ 
row,  by  the  utility  companies,  so  that 
one  week  the  telephone  company  would 
not  tear  up  a  street  and  a  couple  of 
months  later  the  gas  company  come  along 
and  tear  up  the  same  street. 

The  sub-committe  has  grown,  and  the 
city  engineer,  the  head  of  the  highways 
department  and  the  transit  commissioner 
are  now  members  of  that  committee.  Two 
weeks  ago  we  had  a  request  from  the 
local  manager  of  the  Western  Union 
Telegraph  Company  asking  that  he  be 
admitted  to  membership  in  that  commit¬ 
tee,  and  of  course  he  was. 

In  Philadelphia  we  have  recently  en¬ 
gaged  in  some  very  broad  subway  con¬ 
struction.  We  have  done  the  work  so 
well  that  I  believe  New  York  is  getting 
quite  jealous.  Before  any  one  of  those 
subway  plans  were  adopted,  our  technical 
committee  was  consulted  and  it  was  the 
technical  committee  who  advised  how  the 
various  utility  lines  should  be  run  be¬ 
tween  the  roof  of  the  subway  and  the 
street  grade.  They  practically  have  super¬ 
vised  to  a  large  degree  the  manner  of 
establishing  street  decking,  the  thickness 
of  street  decking  over  the  subway  tunnels. 

Mr.  Gadsden,  who  is  thoroughly  fa¬ 
miliar  with  the  work,  is  going  to  speak 
of  that  tomorrow  and  will  go  into  very 
considerable  detail  and  tell  of  other  by¬ 
products  of  the  movement. 

Perhaps  you  know  we  have  established 
in  several  states  contacts  with  the  higher 
educational  institutions.  There  are 


courses  in  public  utility  economics  going 
forward  in  several  educational  institu¬ 
tions  throughout  the  country.  We  have 
such  a  course  in  the  University  of  Penn¬ 
sylvania  and  we  hope  soon  to  have  a  simi¬ 
lar  course  in  the  University  of  Pitts¬ 
burgh.  We  have  already  established  con¬ 
tact  with  Rutgers  in  New  Jersey  and  we 
hope  to  have  a  course  started  there. 

Of  course,  as  Mr.  Paige  pointed  out, 
the  committee  bureaus  are  by  no  means 
perfect.  I  don't  think  anything  is  ever 
perfect  and  if  it  ever  were,  the  directors 
would  become  too  complacent  and  would 
not  be  able  to  hold  their  jobs.  However, 
I  believe  the  committee  directors  under¬ 
stand  the  public  and  are  understood  by 
the  public  and  that  is  their  job. 

I  believe  the  problem  of  tomorrow  is  to 
make  some  of  the  public  utility  executives 
understand  them  quite  as  well  as  the 
newspaper  editors  do.  Of  course,  it  is 
very  difficult  to  tell  your  story  to  some 
public  utility  executives.  Some  of  them 
think  in  terms  of  candlepower  instead  of 
B.t.u.’s  and  we  cannot  get  our  points 
across.  However,  the  support  that  we  do 
receive  is  sufficiently  encouraging  to  give 
the  work  the  necessary  impetus. 

The  industry  in  the  past  has  been  the 
target  of  some  of  those  unorthodox  econ¬ 
omists  who  view  it  with  alarm  every  few 
minutes.  I  don’t  think  that  those  econ¬ 
omists  so-called  have  at  all  been  discour¬ 
aged.  They  seem  to  be  organized  pretty 
well.  The  gas  industry  is  not  the  im¬ 
mediate  target  but  undoubtedly  in  the 
long  run  if  this  organized  minority  is  able 
to  carry  forward  to  its  objectives,  the  gas 
industry  will  have  to  take  up  the  second 
line. 

I  believe  the  issuance  of  information 
will  very  materially  obstruct  the  efforts 
of  those  sentimentalists. 
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Our  job  from  now  on  is  to  sell  our 
idea  to  the  executives,  to  the  more  tech¬ 
nical  men  in  the  industry.  I  believe  they 
want  to  learn  more  about  what  we  are 
doing  and  then  I  think  they  will  under¬ 
stand  us  better,  but  it  is  very  difficult 
from  day  to  day  to  encounter  some  of  the 
criticisms  that  are  directed  at  the  work 
that  really  are  quite  absurd.  All  we  need 
is  understanding.  I  think  it  was  Kipling 
who  once  said — “We  are  all  small  islands 
shrieking  lies  at  one  another  across  seas 
of  misunderstanding.”  And  that  is  not 
only  true  in  industry,  it  is  true  every¬ 
where.  It  is  true  in  sections  of  the  public 
utility  industry;  it  is  true  in  all  indus¬ 
tries.  I  don’t  think  Mr.  Kipling  was 
quite  right  when  he  said  that  as  applied 
to  our  industries,  but  we  do  make  mis¬ 
statements  frequently  about  one  another 
because  we  do  not  understnad  the  other 
man’s  viewpoint. 

Some  of  the  technical  men  tell  us  they 
have  information  but  there  is  no  news  in 
it.  They  say  they  cannot  see  news  in  it 
but  we  tell  them  there  is  news  in  it.  We 
ask  them  to  show  it  to  us  and  we  will  get 
news  out  of  it.  They  don’t  like  to  show 
it  to  us ;  they  always  regard  publicity 
men  with  a  measure  of  suspicion  and  they 
feel  they  are  going  to  explode  something. 

They  always  remind  me  of  the  soldier 
in  the  front  line,  a  sergeant  who  heard 
the  alarm  sounded  one  day  that  a  trench 
mortar  projectile  was  coming  over.  The 
soldiers  called  them  “G.  I.  cans.”  The 
sergeant  dived  for  the  dugout  and  he 
landed  unfortunately  on  the  solar  plexus 
of  a  soldier  who  had  beaten  him  to  the 
dugout.  He  almost  knocked  the  private 
soldier  unconscious.  In  due  course  the 
projectile  landed  but  it  was  a  dud  and  did 


not  explode.  After  a  few  minutes,  when 
the  soldier  underneath  recovered  his 
breath,  he  said  timidly :  “Is  that  you, 
Sarg?” 

“Yes,  it’s  me.” 

“Hot  dog!”  said  the  private,  “I  was 
waiting  for  you  to  explode.” 

I  very  much  fear  that  some  of  our 
technical  men  are  always  waiting  for  the 
publicity  man  to  explode,  but  he  is  not 
going  to  explode.  You  and  he  are  both 
in  the  same  dugout,  and  I  should  like  to 
suggest  that  you  do  not  lose  sight  of  the 
fact  that  the  projectiles  which  are  coming 
from  hostile  sources  and  landing  outside 
that  dugout  are  not  all  duds.  Some  of 
them  very  frequently  explode. 

Mr.  J.  P.  Hanlan,  chairman  of  the 
Commercial  Section,  upon  invitation  oc¬ 
cupied  the  chair  during  the  presentation 
of  the  next  address,  the  contribution  of 
that  Section. 

Mr.  Hanlan:  Last  May  the  Commercial 
Section  held  one  of  its  sales  confer¬ 
ences  at  Lake  Mohonk,  N.  Y.  One  of 
the  outstanding  speakers  of  that  confer¬ 
ence  was  Professor  George  Burton 
Hotchkiss,  who  is  head  of  the  Depart¬ 
ment  of  Marketing  and  Advertising  of 
New  York  University.  We  have  pre¬ 
vailed  upon  Professor  Hotchkiss  to  rep¬ 
resent  the  Commercial  Section  on  this 
program.  He  is  listed  to  talk  to  us  on 
“Nationalizing  the  Gas  Industry  for  Sales 
Effort,”  but  perhaps  it  will  simplify  your 
understanding  of  his  theme  if  I  rename  it 
“Advertising — a  Public  Service.”  It  is 
with  considerable  pleasure  and  pride  that 
I  introduce  Mr.  Hotchkiss. 


# 


140 


NATIONALIZING  THE  GAS  INDUSTRY  FOR 

SALES  EFFORT 


George  Burton  Hotchkiss,  Chairman ,  Department  of  Advertising  and 
Marketing,  New  York  University,  New  York,  N.  Y. 


Whenever  an  organization  of  any  sort 
considers  the  possibility  of  undertaking 
selling  efforts  on  a  national  scale  it  is 
confronted  with  a  variety  of  difficult 
problems.  Among  these  are  always  the 
problem  of  physically  distributing  the 
product,  and  the  problem  of  mentally  dis¬ 
tributing  ideas  about  it. 

The  gas  industry,  unfortunately,  can¬ 
not  make  use  of  the  public  transportation 
system  that  brings  the  average  manu¬ 
facturer  within  reach  of  the  smallest 
country  villages.  Gas  must  have  it  own 
transportation  system.  You  know  better 
than  I  do  to  what  extent  this  condition 
limits  your  market.  You  know  also  that 
the  market  that  lies  within  a  stone’s 
throw  of  your  pipe  lines  is  capable  of 
absorbing  to  good  advantage  a  much 
larger  quantity  of  your  product  than  it 
uses  today.  To  get  it  into  the  homes  and 
factories  is  a  simple  process,  provided 
you  get  it  into  the  minds  of  housewives 
and  manufacturers.  The  real  task  is  to 
sell  them  on  the  idea  and  sell  them  so 
completely  that  a  family  would  hardly 
consider  moving  into  a  new  house  that  is 
not  piped  for  complete  gas  service. 

The  gas  industry,  however,  is  fortu¬ 
nately  in  a  position  to  use  the  methods  of 
distributing  ideas  about  a  product  that 
are  available  to  others.  Among  those 
methods,  national  advertising  has  con¬ 
tinually  grown  in  favor  in  the  past  quar¬ 
ter-century,  and  naturally  demands  our 
respectful  consideration.  It  occupies  as 


important  a  place  in  mental  distribution 
as  the  railroads  occupy  in  physical  distri¬ 
bution,  and  for  much  the  same  reasons. 
It  is  country-wide  in  scope ;  it  is  eco¬ 
nomical;  and  it  is  a  form  of  public  serv¬ 
ice. 

The  public  service  of  advertising  has 
only  begun  to  receive  recognition  in  re¬ 
cent  years.  Even  now  it  is  not  universally 
perceived  either  by  those  who  employ  it 
as  a  selling  agency  or  those  who  respond 
to  its  messages.  It  suffers  from  the  handi¬ 
caps  that  are  common  to  all  intangible 
services.  The  utility  and  economy  af¬ 
forded  by  new  and  better  highways, 
bridges,  tunnels,  and  other  transportation 
facilities  are  apparent  to  all — so  much  so 
that  the  public  demands  more  of  them  than 
promoters  and  builders  are  able  to  supply. 
It  is  not  so  obvious  to  everybody  that  the 
five  or  ten  thousand  dollars  spent  for  a 
single  page  advertisement  in  a  popular 
weekly  magazine  may  be  analogous.  Its 
function  is  to  serve  as  an  economical 
means  of  mental  distribution. 

I  do  not  contend  that  every  advertise¬ 
ment  fulfils  this  function — any  more  than 
it  could  be  said  that  every  new  bridge  or 
tunnel  is  warranted  by  traffic.  Still  less 
do  I  contend  that  advertising  is  always  a 
cheaper  method  than  the  methods  it 
supersedes.  The  Twentieth  Century 
Limited  is  not  the  cheapest  way  of  get¬ 
ting  from  New  York  to  Chicago,  nor  is 
the  automobile  as  cheap  as  the  bicycle  in 
getting  from  town  to  town.  Cost  is  not 
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the  only  element  that  determines  economy. 
The  survival  of  any  new  product  or  proc¬ 
ess  depends  upon  the  degree  of  service  it 
renders  in  comparison  to  its  cost.  The 
continued  growth  of  national  advertis¬ 
ing  seems  to  indicate  that  it  does  perform 
public  services  that  could  not  be  so  com¬ 
pletely  performed  at  less  cost  by  other 
means. 

All  this  is  in  spite  of  the  fact  that  ad¬ 
vertising  is  still  used,  for  the  most  part, 
as  an  instrument  of  private  profit.  It  is 
still  looked  upon  by  sellers  quite  largely 
as  a  weapon  of  business  competition.  But 
we  must  not  forget  that  transportation 
systems  were  likewise  built  up  from  simi¬ 
lar  motives.  Their  sponsors  were  actu¬ 
ated  by  individual  initiative  and  not  only 
fought  one  another,  but  often  contended 
against  public  suspicion  and  hostility. 
The  cooperation  that  now  prevails  in 
transportation  is  a  result  of  evolution. 

Advertising  today  is  becoming  less  an 
instrument  of  competition  between  rival 
sellers  in  the  same  field  and  more  an 
agency  of  cooperative  education.  This 
movement  is  being  hastened  by  a  number 
of  factors.  In  many  fields  it  has  hap¬ 
pened  that  the  efiforts  of  rival  brands  to 
promote  their  own  sales  have  resulted  in 
their  neglecting  to  give  the  public  pre¬ 
paratory  information  about  the  whole 
class  of  products.  What  is  more  impor¬ 
tant,  the  success  of  advertising  has 
brought  forth  a  new  form  of  competition 
that  afifects  all — the  competition  for  the 
eye  and  ear  and  mind  of  the  public.  Ad¬ 
vertising  is  being  handicapped  by  its  own 
success.  In  that  respect  it  is  not  unlike 
the  automobile.  Just  as  congestion  of 
highways,  particularly  on  Sundays, 
threatens  to  handicap  the  future  growth 
of  automobile  sales,  similarly  the  con¬ 
gestion  of  the  advertising  sections  of 
newspapers  and  magazines  is  tending  to 
cut  down  the  efficiency  of  each  unit  of 


space.  We  might  almost  say  that  adver¬ 
tising,  like  the  automobile,  is  too  cheap 
and  too  good. 

This  keen  competition  for  the  attention 
of  the  public  is  by  no  means  an  unmixed 
evil.  It  need  not  trouble  any  one  who 
has  a  genuinely  useful  message  for  the 
public  and  is  capable  of  presenting  it  in 
readable  form.  The  housewife  will  look 
with  unseeing  eye  at  the  page  that  ex¬ 
horts  her  to  drink  more  tea,  or  buy  more 
silverware,  or  cover  her  floors  with  lino¬ 
leum,  or  cook  with  gas,  but  she  may  be 
keenly  interested  in  knowing  how  to  make 
better  tea,  how  to  set  the  table  correctly 
for  a  formal  dinner,  how  to  beautify  her 
home,  or  how  to  take  the  guesswork  out 
of  cooking.  We  should  not  ask  “Will 
advertising  pay  me?”  but  “Will  my  ad¬ 
vertisement  repay  the  reader?”  And  if 
we  can  give  a  message  that  will  benefit 
those  who  receive  it  we  need  have  no  fear 
that  it  may  not  be  received.  It  will  be 
received  and  its  effects  will  show  in  the 
sales  ledger. 

While  it  may  be  set  down  as  an  axiom 
that  advertising  should  render  public 
service,  it  is  not  easy  to  classify  advertis¬ 
ing  campaigns  upon  such  a  basis.  Stand¬ 
ards  of  measurement  are  lacking.  More¬ 
over,  it  is  probable  that  every  advertise¬ 
ment  that  was  ever  used  has  benefited 
some  consumer  as  well  as  the  advertiser. 
Even  the  humble  Lost  and  Found  ad 
that  brings  together  a  loser  and  a  finder 
has  served  both.  However,  it  is  possible 
to  make  a  rough  grouping  of  advertise¬ 
ments  upon  the  basis  of  their  degree  of 
public  service. 

Lowest  in  the  scale  are  some  reminder 
advertisements  that  simply  refresh  our 
knowledge  of  companies  and  their  offer¬ 
ings.  Even  such  advertisements  are  not 
to  be  despised,  for  the  process  of  educa¬ 
tion  requires  constant  reiteration  of  old 
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truths,  as  every  teacher  can  testify.  More¬ 
over,  there  are  new  generations  of  learn¬ 
ers  coming  along  every  year.  Marketing 
history  gives  ample  evidence  that  any 
manufacturer  or  product  that  tries  to  go 
along  silently  in  the  belief  that  “every¬ 
body  knows  all  about  us’’  is  likely  to  wake 
up  too  late  to  the  horrifying  discovery 
that  he  is  forgotten.  And  then  the  job  of 
re-educating  the  public  is  almost  impos¬ 
sible.  It  would  be  of  little  value  to  shout, 
“Nothing  can  take  the  place  of  gas,” 
when  something  has  already  taken  the 
place  of  gas. 

Somewhat  higher  in  the  scale  of  value 
stands  advertising  that  gives  news  and 
information  about  merchandise — its  price 
and  quality.  The  volume  of  such  adver¬ 
tising  in  our  daily  newspapers  is  enor¬ 
mous.  But  when  we  are  tempted  to  con¬ 
sider  it  as  wasteful  we  might  remember 
that  our  forefathers  were  compelled  to 
wait  months  and  travel  miles  to  the  an¬ 
nual  markets  and  fairs  in  order  to  learn 
what  goods  were  available  for  their  con¬ 
sumption.  But  now  in  our  own  homes, 
urban  or  rural,  any  of  us  can  visit 
merchandise  fairs  greater  than  the  Brit¬ 
ish  Exhibition  at  Wembley,  and  do  it 
whenever  we  please.  The  market-place 
has  moved  into  the  home. 

Strictly  competitive  advertisements 
have  the  frankly  selfish  purpose  of  in¬ 
ducing  the  consumer  to  choose  one  brand 
of  a  product  in  preference  to  others.  In¬ 
sofar  as  they  develop  wiser  and  more  dis¬ 
criminating  buyers,  however,  they  render 
a  genuine  public  service.  Then,  too,  suc¬ 
cess  in  competitive  advertising  demands 
that  the  brand  have  distinguishing  char¬ 
acteristics  of  demonstrable  benefit  to  con¬ 
sumers.  Search  for  these  has  been  re¬ 
sponsible  for  many  scientific  improve¬ 
ments.  Necessity  may  be  called  the 
mother  of  invention,  but  competitive  ad¬ 
vertising  is  its  nurse  and  tutor. 


Although  the  types  of  advertisements 
I  have  just  mentioned  are  of  more  public 
service  than  critics  of  advertising  com¬ 
monly  suppose,  they  hardly  compare  with 
genuinely  educational  advertisements.  In 
this  group  are  the  pages  of  information 
and  advice  about  health,  diet,  home  decor¬ 
ation,  cooking,  investments  and  hundreds 
of  other  matters  that  enter  the  life  of 
every  family.  Many  such  advertisements, 
especially  in  women’s  magazines,  rate  al¬ 
most  on  a  par  with  the  editorial  pages. 
Some  advertisers  who  use  them  are  able 
to  trace  returns  directly  in  sales ;  others 
continue  the  policy  in  the  confidence  that 
as  the  consumers’  minds  are  made  con¬ 
scious  of  the  importance  of  the  subject 
they  will  respond  sooner  or  later. 

A  careful  analysis  of  magazine  adver¬ 
tisements  for  the  past  twenty  years  shows 
that  the  amount  of  advertising  that  di¬ 
rectly  benefits  the  reader — and  benefits 
him  regardless  of  whether  he  buys  the 
advertised  product  or  not — has  steadily 
increased.  Probably  a  study  of  news¬ 
papers  and  other  media  would  reveal  a 
similar  tendency.  With  increasing  com¬ 
petition  for  the  eye  and  ear  and  mind  of 
the  public,  I  feel  confident  that  the  future 
will  see  an  even  greater  proportion  of  ad¬ 
vertising  that  is  instructive,  entertaining, 
and  of  educational  value. 

Such  advertising  is  peculiarly  appro¬ 
priate  for  groups  of  producers  having  a 
common  interest  who  advertise  coopera¬ 
tively.  That  sort  of- advertising  is  grow¬ 
ing  in  favor  today.  It  is  a  partial  solu¬ 
tion  of  the  problem  of  congestion,  which 
I  have  already  mentioned  as  the  chief 
handicap  from  which  advertising  suffers. 
Moreover,  when  whole  industries  adver¬ 
tise  they  necessarily  get  down  to  the 
really  essential  characteristics  of  their 
service,  instead  of  bickering  over  minor 
differences.  Then,  too,  a  cooperative 
group  of  advertisers  is  often  able  to  corn- 
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mancl  a  higher  quality  of  talent  in  gath¬ 
ering  material  for  their  advertising  mes¬ 
sages  and  in  presenting  them  effectively. 
All  this  tends  toward  a  smaller  quantity 
and  a  far  higher  quality  of  advertising 
than  is  the  case  when  the  marketing  ef¬ 
forts  are  undertaken  by  competitive  indi¬ 
viduals,  each  working  independently. 

Not  all  industries  are  in  a  position  to 
undertake  an  advertising  campaign  on  a 
national  scale.  The  fact  that  increased 
sales  are  wanted  and  are  believed  to  be 
within  reach  merely  provides  an  in¬ 
centive  ;  it  does  not  serve  as  a  test  of 
practicability.  Nor  is  it  enough  to  have 
the  conviction  that  the  public  as  well  as 
the  producers  would  benefit  by  increasing 
their  consumption  of  a  commodity.  There 
are  a  number  of  questions  that  must  be 
answered  before  deciding  to  embark 
upon  a  marketing  campaign  of  nation¬ 
wide  scope.  They  can  be  grouped  under 
three  heads:  (1)  Production;  (2)  Physi¬ 
cal  distribution;  (3)  Mental  distribution. 

1.  The  Product 

(a)  To  what  extent  can  it  be  stand¬ 
ardized  in  price,  quality,  and  serv¬ 
ice. 

(b)  Can  additional  quantities,  if  de¬ 
manded,  be  produced  at  decreas¬ 
ing  unit  cost,  or  at  least  without 
increasing  unit  cost. 

2.  Physical  Distribution 

To  what  extent  is  the  market  limited 
by  inaccessibility.  In  other  words,  how 
much  waste  is  involved  in  the  process 
of  selling  the  idea,  to  people  who  can¬ 
not  buy  the  product. 

3.  Mental  Distribution 

To  what  extent  do  people  need  to 
be  educated  regarding  the  product. 

This  last,  to  my  way  of  thinking,  is 
the  really  vital  question.  The  answer  is 
not  always  obvious,  especially  to  those 
engaged  in  the  industry.  They  usually 
overestimate  the  amount  of  public  knowl¬ 


edge  of  their  product.  In  point  of  fact, 
there  are  few  commodities  the  public 
knows  all  about.  Raisins,  oranges,  lem¬ 
ons — these  have  been  produced  and  used 
for  centuries.  Yet  it  is  only  within  the 
past  few  years  that  the  per  capita  con¬ 
sumption  of  them  in  this  country  has 
been  brought  anywhere  near  the  satura¬ 
tion  point.  The  increased  consumption 
was  brought  about  partly  by  standardiza¬ 
tion  and  increased  accessibility,  but  mostly 
by  education.  The  housewife  today  knows 
how  to  improve  the  family  diet  by  using 
these  products  in  dozens  of  new  ways. 

Flour  has  been  a  staple  throughout 
the  life  of  every  person  here  today.  But 
the  tendency  away  from  domestic  con¬ 
sumption  of  flour  was  due  to  ignorance 
and  it  is  being  checked  by  knowledge.  If 
the  young  bride  is  feeding  her  husband 
on  delicatessen  stuff  with  never  a  freshly 
cooked  vegetable  or  freshly  baked  dessert 
it  is  because  she  does  not  know  any 
better.  But  she  is  not  likely  to  change 
her  ways  until  she  realizes  the  danger  to 
health  and  domestic  happiness  that  her 
housekeeping  methods  involve.  And  it 
may  be  necessary  also  to  teach  her  how  to 
cook. 

Right  here  let  me  remind  you  that 
education  is  not  exclusively  an  intellectu¬ 
al  process.  The  emotions  and  the  aesthet¬ 
ic  sensibilities  of  people  also  need  train¬ 
ing.  Perhaps  they  are  too  responsive  of 
cultivation  in  most  of  us  and  have  been 
somewhat  over-developed.  It  may  well 
be  that  the  vanity  of  husbands  and  wives 
leads  them  to  spend  too  large  a  part  of 
their  budget  on  automobiles,  radios,  and 
other  commodities  that  the  neighbors  will 
see  and  will  accept  as  tangible  evidences 
of  prosperity  and  too  small  a  part  of  the 
budget  on  the  humble,  unseen  appliances 
of  the  kitchen.  In  our  marketing  cam¬ 
paigns,  however,  we  must  take  the  pub¬ 
lic  as  we  find  them  and  not  expect  too 
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radical  a  change  in  their  methods  of 
thought  and  action.  It  may  be  necessary 
to  educate  the  emotions  of  the  public  to 
appreciate  the  vital  part  the  kitchen  plays 
in  the  promotion  of  domestic  happiness. 
It  may  be  necessary  to  cater  to  the  thirst 
for  romance  and  novelty  that  is  so  preva¬ 
lent  in  present  day  life.  Even  so,  it  is 
probable  that  advertising  of  this  sort  will 
leave  people  a  little  better  than  we  find 
them. 

Those  of  you  who  are  familiar  with 
the  home  service  work  that  has  been  done 
in  the  gas  industry  can  testify  to  the 
abundance  of  material  of  an  educational 
sort  that  is  available  and  the  readiness 
with  which  it  is  accepted  by  housewives. 
The  only  difficulty  is  that  its  scope  is  too 
limited.  Information  of  this  sort  need 
not  be  spread  entirely  by  personal  con¬ 
tact.  It  can  be  broadcast  on  a  larger 
scale. 

Educational  advertising  of  this  sort  is 
far  preferable  to  any  kind  of  reminders, 


warnings,  or  general  publicity  that  the 
gas  industry  might  use.  There  need  be 
no  fear  that  it  will  not  be  read.  And 
besides  its  effects  in  stimulating  the  sale 
of  improved  gas  appliances  and  the  more 
extensive  use  of  such  appliances,  it  will 
have  a  considerable  effect  upon  good-will. 
The  public  is  bound  to  feel  friendly  to¬ 
ward  institutions  that  show  a  real  con¬ 
cern  for  their  welfare  and  who  give  serv¬ 
ice  without  exacting  payment  in  advance. 

If  the  gas  industry  will  give  the  house¬ 
wife  the  fruits  of  its  expert  knowledge 
of  cooking,  heating,  and  the  like,  without 
emphasizing  its  selfish  motives  or  making 
a  “drive  for  sales”  I  believe  you  will  see 
the  results  in  the  form  of  increased  con¬ 
sumption  of  gas  and  a  more  cordial  feel¬ 
ing  of  friendliness  on  the  part  of  the  pub¬ 
lic. 

The  President  announced  that  this  con¬ 
cluded  the  business  of  the  second  Gen¬ 
eral  Session. 
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THIRD  SESSION 


Thursday  morning,  October  ig,  1925 


The  Secretary-Manager  presented  a 
consolidated  report  of  general  commit¬ 
tees.  At  the  conclusion  of  the  reading  of 
the  consolidated  report,  on  motion,  sec¬ 
onded,  and  carried,  the  reports  of  the 
general  committees  covered  in  this  report 


were  accepted,  approved,  and  ordered  to 
be  printed  complete  in  the  proceedings. 

(The  complete  reports,  abstracted  in 
the  consolidated  report,  follow): 


REPORT  OF  REPRESENTATION  OF  A.  G.  A.  MEMBERSHIP 
IN  THE  CHAMBER  OF  COMMERCE  OF  THE 
UNITED  STATES  OF  AMERICA 


J.  B.  Ivlumpp,  National  Councilor,  Philadelphia,  Pa. 


The  Association  has  continued  during 
the  year  its  close  contact  with  the  Cham¬ 
ber  of  Commerce  of  the  United  States 
through  one  of  our  past  directors,  Mr. 
Philip  H.  Gadsden,  serving  as  a  member 
of  the  Board  of  Directors  of  the  Cham¬ 
ber,  by  voting  on  all  referenda  submitted, 
and  by  the  thorough  attention  of  our 
Headquarters  staff  to  all  literature  sent 
out  by  the  Chamber.  We  are  keenly  ap¬ 
preciative  of  and  alive  to  the  important 
work  being  done  by  that  great  national 
organization,  and,  I  believe,  fully  reap  the 
advantages  of  our  membership  in  it. 

I  was  particularly  impressed  with  the 
organization  management  and  with  the 
efficiency  with  which  the  national  con¬ 
vention  was  conducted,  especially  the  sec¬ 
tional  meetings  and  the  character  and 
importance  of  the  subjects  presented  by 
the  speakers.  The  opportunity  of  meet¬ 
ing  delegates  from  all  sections  of  the 
country  and  from  all  industries  impressed 


upon  one  the  value  of  the  work  that  the 
Chamber  of  Commerce  is  doing. 

The  first  term  of  Mr.  Gadsden  as  a 
Director  of  the  Chamber  representing  the 
Second  District  terminated  at  the  annual 
meeting  held  in  Washington,  May  20,  21, 
and  22,  1925.  It  is  highly  gratifying  to 
report,  however,  that  Mr.  Gadsden  was 
reelected  to  serve  another  two  year  term. 
Many  of  our  member  companies  secured 
the  support  of  local  delegates  to  the 
nomination  of  Mr.  Gadsden,  which,  with 
the  support  of  our  own  representation  at 
the  annual  meeting,  materially  assisted  in 
reelecting  Mr.  Gadsden.  His  presence  for 
another  two  years  on  the  Board  of  Direc¬ 
tors  of  the  National  Chamber  assures  us 
of  continued  direct  representation  there. 

There  have  been  three  referenda  sub¬ 
mitted  by  the  Chamber  during  the  year, 
which  have  been  carefully  studied  by  each 
of  our  ten  representatives  and  their  votes 
sent  in  as  the  votes  of  the  Association. 
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Referendum  number  forty-four  con¬ 
sisted  of  four  propositions  regarding 
Postal  Service  and  the  final  count  in¬ 
dicated  that  the  Chamber  is  committed  in 
favor  of  the  four  propositions.  These 
recommend,  describing  briefly,  that  the 
first  consideration  in  the  financial  pro¬ 
gram  of  the  postal  service  should  be  a 
high  state  of  efficiency,  that  any  revision 
of  postal  rates  should  be  based  upon  a 
scientific  determination  that  postal  salaries 
should  be  readjusted  on  a  differential 
scale,  and  that  an  emergency  fund  be 
made  available  to  the  Postmaster  General 
to  use  in  increasing  salaries  where  the 
Civil  Service  Commission  certifies  eligi- 
bles  cannot  otherwise  be  obtained. 

The  Powers  of  National  Banks  is  the 
subject  of  referendum  number  forty-five, 
consisting  of  four  propositions  to  which 
the  Chamber  is  favorably  committed  as 
the  result  of  the  final  count  of  the  voting. 
These  propositions  are:  (1)  A  national 
bank  should  be  permitted  to  have 
branches  within  its  own  city;  (2)  Nation¬ 


al  banks  should  be  given  indeterminate 
charters;  (3)  National  banks  should  be 
authorized  to  deal  in  investment  securities 
on  a  basis  not  inconsistent  with  the  gener¬ 
ally  recognized  principles  of  sound  bank¬ 
ing  practice;  (4)  That  national  banks 
should  be  authorized  to  make  mortgage 
loans  on  city  real  estate  for  periods  not  in 
excess  of  five  years. 

The  last  referendum  submitted  was 
number  forty-six  respecting  Inheritance 
Taxes  and  Coordination  of  National  and 
State  Taxation.  The  result  of  the  final 
count  of  voting  commits  the  Chamber 
to  the  three  propositions  contained  in  this 
referendum  which  are:  (1)  The  federal 
government  should  always  refrain  from 
imposing  estate  or  inheritance  taxes;  (2) 
The  estate  tax  now  levied  by  the  federal 
government  should  be  repealed;  (3) 
There  should  be  an  organization  of  repre¬ 
sentatives  of  the  state  and  of  the  federal 
government  to  coordinate  national  and 
state  systems  of  taxation. 


REPORT  OF  THE  A.  G.  A.  COMMITTEE  ON  MEMBERSHIP 
IN  THE  NATIONAL  FIRE  PROTECTION  ASSOCIATION 


R.  S.  Doull,  Chairman,  New  York,  N.  Y. 


The  Chairman  of  your  committee  has 
attended  every  meeting  of  the  N.  F.  P.  A. 
Committee  on  Gases  held  during  the  year, 
as  well  as  attending  the  annual  convention 
of  the  N.  F.  P.  A.  at  Chicago,  May  12, 
13,  and  14,  1925. 

A  number  of  new  rules  and  regulations 
were  adopted  by  the  convention  for  the 
guidance  of  fire  underwriters,  none  of 
which,  however,  violate  our  established 
engineering  practice  or  are  in  any  manner 


unfavorable  to  the  progress  of  our  in¬ 
dustry. 

We  were  successful  in  obtaining  the 
mention  and  the  recognition  of  the  A.  G. 
A.  Standard  Specifications  in  the  N.  F. 
P.  A.  new  regulations  on  building  con¬ 
struction.  While  it  is  against  the  policy 
of  the  N.  F.  P.  A.  to  refer  to  and  recom¬ 
mend  the  specifications  of  other  associa¬ 
tions  upon  which  the  N.  F.  P.  A.  has  not 
taken  action,  it  was  gratifying  to  be  able 


147 


to  obtain  the  general  mention  of  the 
A.  G.  A.  Standard  Specifications  in  their 
regulations  even  though  the  various  ones 
could  not  be  specifically  mentioned  by 
name,  as  it  will  bring  to  the  attention  of 
the  fire  insurance  industry  that  the  A.  G. 
A.  has  adopted  standards  for  gas  appli¬ 
ances  which  should  be  followed.  That  the 
most  cordial  relations  exist  between  the 
A.  G.  A.  and  the  N.  F.  P.  A.  is  evidenced 
by  the  fact  that  every  opportunity  is  given 
to  your  representative  to  review  the  vari¬ 
ous  rules  and  regulations  before  they  are 
adopted  as  underwriting  standards  and 
requirements  and  to  present  such  amend¬ 
ments  to  the  rules  and  regulations  as  may 
be  desirable  to  protect  our  industry,  as 
well  as  a  participation  in  all  of  the  discus¬ 
sions  at  the  convention. 


The  “Field  Service”  instituted  by  the 
N.  F.  P.  A.  for  the  purpose  of  stimulat¬ 
ing  the  interest  of  the  municipal  authori¬ 
ties,  the  boards  of  trade  and  the  cham¬ 
bers  of  commerce  in  various  cities  in  the 
subject  of  fire  prevention,  in  an  endeavor 
to  reduce  the  annual  fire  loss  of  the 
country,  has  made  considerable  progress 
during  the  year,  justifying  the  belief  that 
this  service  will  ultimately  prove  to  be  an 
important  factor  in  the  work  of  the  As¬ 
sociation. 

The  cooperation  of  the  A.G.A.  through 
their  subscription  to  the  fund  to  carry  on 
the  wrork  of  this  new  activity  is  greatly 
appreciated  by  the  officers  of  the  N.  F. 
P.  A.  as  an  additional  evidence  of  the 
A.  G.  A/s  interest  in  fire  prevention. 


REPORT  OF  COMMITTEE  ON  GAS  STANDARDS 

AND  SERVICE  . 


J.  A.  Perry,  Chairman,  Philadelphia,  Pa. 


This  Committee  has  acted  in  an  advisory  capacity  several  times  during  the  year. 
No  report  was  submitted. 


REPORT  OF  COMMITTEE  ON  GEOGRAPHIC  DIVISIONS 


L.  R.  Dutton,  Chairman,  Jenkintown,  Pa. 


The  year  has  brought  progress  in  the 
affiliation  of  other  utilitv  associations  with 

J 

our  organization.  On  September  16, 
1925,  the  Executive  Board  approved  and 
executed  an  affiliation  agreement  with  the 
Oklahoma  Utilities  Association. 

An  affiliation  agreement  with  the  Pa¬ 
cific  Coast  Gas  Association  has  been  in  ef¬ 
fect  several  years  and  during  this  time 
there  has  been  little  increase  in  member¬ 


ship  from  gas  companies  on  the  West 
Coast  and  your  committee  believes  that 
the  Pacific  Coast  Gas  Association  should 
be  encouraged  to  lead  in  the  movement 
for  the  formation  of  a  geographic  division 
in  the  states  contiguous  to  the  Pacific 
Coast. 

During  the  year  efforts  were  made  by 
your  committee  to  effect  greater  co-opera¬ 
tion  from  gas  companies  located  on  the 
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Pacific  Coast  and  a  larger  participation  in 
the  activities  of  the  American  Gas  Asso¬ 
ciation. 

The  members  of  your  committee  were 
fortunate  in  being  able  to  have  personal 
interviews  with  representatives  of  gas 
companies  in  attendance  at  the  gas  con¬ 
ference  in  San  Francisco  in  January, 
1925,  and,  after  these  interviews,  with 
the  approval  of  your  Executive  Board, 
presented  to  the  conference  the  following 
report : 

January  28,  1925 

Executive  Board. 

American  Gas  xYssociation : 

Your  Committee  on  the  Organization 
of  Geographic  Sections  submit  for  your 
consideration  the  following  report : 

While  your  Committee  has  given  con¬ 
sideration  to  the  question  of  organizing 
geographic  sections  in  its  broadest  aspect, 
as  applying  to  the  existing  affiliated  as¬ 
sociations  in  the  United  States  and  in 
the  Dominion  of  Canada,  its  study  has  not 
progressed  to  a  point  where  it  is  prepared 
to  present  any  recommendation  bearing 
on  the  question  in  detail. 

More  particularly,  however,  with  re¬ 
spect  to  our  affiliated  organization,  the 
Pacific  Coast  Gas  Association,  we  believe 
that  special  conditions  obtain  which  make 
it  possible  to  recommend  for  your  con¬ 
sideration  definite  action  which,  because 
of  their  special  conditions,  will  not  result 
in  the  establishment  of  any  precedents 
likely  to  be  embarrassing  or  objectionable 
when  later  other  sections  of  the  country 
may  be  under  consideration. 

We  believe  it  desirable  for  the  Execu¬ 
tive  Board  to  authorize  this  committee 
to  negotiate  with  either  the  Pacific  Coast 
Gas  Association  or  the  prospective  gas 
company  members  available  in  that  local¬ 
ity  for  the  formation  of  a  geographic 
division  and  the  terms  and  conditions 
under  which  that  association  could  be 
established  as  a  Geographic  Division  of 
the  American  Gas  Association. 

These  negotiations  would  include  the 
terms  of  financing  the  Geographic  Divis¬ 
ion.  payment  of  dues  or  any  other  modi¬ 
fications  found  necessary  to  meet  the 


needs  of  the  situation,  on  any  similar 
plan  as  that  which  prevails  between  the 
National  Electric  Light  Association  and 
its  Pacific  Coast  Geographic  Sections,  but 
conforming,  however,  to  the  territorial 
limitations  of  membership  as  may  be 
mutually  desirable. 

It  is  believed  that  if  this  authority  is 
given,  your  committee  can  proceed  in  its 
discussion  with  the  proper  authorities  of 
the  Pacific  Coast  Gas  Association  and 
arrive  at  a  mutual  understanding  which 
may  make  it  possible  for  its  final  report 
and  recommendations  to  be  presented  for 
the  action  of  this  Board  before  the  end  of 
the  Association's  present  fiscal  year. 

Committee  on  Geographic 

Divisions 

Following  the  presentation  of  our  re¬ 
port  the  Pacific  Coast  Gas  Association  at 
a  midyear  meeting  in  Los  Angeles  the 
same  week  approved  the  formation  of  a 
committee  on  affiliation  from  their  asso¬ 
ciation  to  negotiate  with  our  committee, 
but  the  limitations  of  time  did  not  permit 
a  joint  conference  of  the  two  committees 
at  that  time. 

The  Pacific  Coast  Gas  Association  at  its 
annual  meeting  in  Portland,  August, 
1925,  continued  a  committee  on  affiliation 
and  adopted  the  following  resolution: 

“Whereas,  The  American  Gas  Associa¬ 
tion  and  the  Pacific  Coast  Gas  Associa¬ 
tion  are  both  organizations  working  for 
the  advancement  of  the  gas  industry, 
and  it  is  mutually  desired  that  close  co¬ 
operation  be  maintained  in  their  activi¬ 
ties,  and 

“ Whereas ,  Committees  in  both  associa 
tions  have  been  endeavoring  to  improve 
the  existing  affiiliation  but  have  not  yet 
reached  an  agreement,  therefore  be  it 

“'Resolved:  That  the  Pacific  Coast  Gas 
Association  desires  its  officers  to  con¬ 
tinue  this  effort  for  the  good  of  the  in¬ 
dustry  and  in  the  meantime  it  recom¬ 
mends  that  its  members  will  be  of  serv¬ 
ice  to  this  end  by  also  becoming  mem¬ 
bers  of  the  American  Gas  Association.” 
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Your  Committee  has  a  desire  that  the  will,  enlist  the  co-operation  of  representa- 
coming  months  will  make  possible  the  tives  of  the  gas  industry  of  the  Pacific 
completion  of  a  working  agreement  that  Coast. 


REPORT  OF  COMMITTEE  ON  AMENDMENTS  TO  THE 

CONSTITUTION 


Wm.  J.  Clark,  Chairman,  Yonkers,  N.  Y. 


There  were  no  amendments  made  to  the  Constitution  or  By-Laws  during  the 
past  year. 


REPORT  ON  REPRESENTATION  ON  AMERICAN 
ENGINEERING  STANDARDS  COMMITTEE 


Arthur  H.  Hall,  New  York,  N.  Y. 


The  activities  of  the  Association  in  con¬ 
nection  with  the  work  of  the  American 
Engineering  Standards  Committee  have 
steadily  increased.  The  Association  is 
now  officially  represented  on  12  projects, 
on  three  of  which  it  is  taking  official 
leadership  (technically  called  “sponsor¬ 
ship").  It  is  also  represented  on  the 
Safety  Code  Correlating  Committee. 

The  Gas  Safety  Code,  which  is  of  vital 
interest  to  us,  has  been  completed  and 
now  only  awaits  the  approval  of  the  As¬ 
sociation  and  the  Bureau  of  Standards,  as 
sponsors,  and  of  the  A.  E.  S.  C. 

The  reports  of  the  three  sub-commit- 
tees  on  the  Code  for  the  Identification  of 
Piping  Systems  have  been  completed  and 
are  now  being  consolidated  by  the  section¬ 
al  committee. 

A  very  comprehensive  piece  of  work  is 
being  done  on  the  Specifications  for  Cast 
Iron  Pipe  and  Special  Castings.  The 
American  Gas  Association  is  one  of  the 


sponsors.  This  work  will  be  of  great 
value  to  the  industry  when  completed. 

The  Code  for  the  Lighting  of  School 
Buildings  was  completed  and  approved 
last  year.  It  has  been  adopted  by  the  Na¬ 
tional  Educational  Association  and  is  gen¬ 
erally  recognized  as  being  of  great  value. 
Our  Association  took  part  in  this  project. 

The  Safety  Code  for  Mechanical  Re¬ 
frigeration  is  approaching  completion. 

A  very  comprehensive  piece  of  work 
on  Pipe  Flanges  and  Fittings  is  also  in 
hand  with  more  than  30  organizations 
officially  co-operating.  It  will  be  finally 
published  in  a  dozen  or  more  separate 
brochures.  This  piece  of  standardization 
has  already  reached  a  commanding  posi¬ 
tion  in  all  of  the  industries  effected. 

A  first  draft  of  the  Safety  Code  for 
Industrial  Sanitation  was  prepared  and 
very  widely  circulated  for  criticism.  This 
has  been  digested  and  a  new  draft  is  prac- 
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tically  ready  for  circulation  and  study. 
The  state  commissions  have  shown  de¬ 
cided  interest  in  this  code. 

A  revision  has  been  completed  and 
approved  of  Illuminating  Engineering 
Nomenclature  and  Photometric  Stand¬ 
ards.  Coincident  with  this  revision  there 
has  been  brought  about  a  closer  national 
agreement  on  the  subject. 

The  following  is  a  list  of  the  projects 
in  which  the  American  Gas  Association  is 
especially  interested : 

A  11-1921  Lighting  Factories,  Mills  and 
Other  Work  Places. 

A.  G.  A.  representative — W. 
J.  Serrill. 

A  13  Piping  Systems,  Identification 
of. 

A.  G.  A.  representative — H. 
E.  Bates. 

A  21  Pipe,  Cast  Iron,  and  Special 
Castings,  Specifications  for. 
Co-sponsor — American  Gas 

Association. 

A.  G.  A.  representatives — 
Walton  Forstall,  H.  E. 
Bates,  C.  C.  Simpson,  Jr. 


A.  G.  A.  representatives — W. 
C.  Fisher,  Parts  I  and  III ; 
C.  C.  Simpson,  Parts  II  and 
IV. 

C  5  Lightning,  Code  on  Protection 
Against. 

A.  G.  A.  representative — W. 
C.  Beckjord. 

Iv  2  Gas  Safety  Code. 

Co-sponsor — American  Gas 
Association. 

A.  G.  A.  representatives — 
W.  R.  Addicks,  E.  H.  Earn- 
shaw,  R.  C.  Griswold,  A.  H. 
Hall,  W.  J.  Serrill. 

Z  4  Sanitation,  Industrial  Safety 

Code  for. 

A.  G.  A.  representative — C.  C. 
Winterstein. 

Z  7  Illuminating  Engineering 

Nomenclature  and  Photo¬ 
metric  Standards. 

A.  G.  A.  representative — W. 
J.  Serrill. 

Safety  Code  Correlating  Com¬ 
mittee. 

The  following  are  a  few  of  the  out¬ 
standing  developments  which  have  taken 
place  during  the  past  year : 


A  23-1924  Lighting  of  School  Buildings, 
Code  for. 

A.  G.  A.  representative — R. 
H.  Maurer. 

B  2-1919  Pipe  Thread. 

Co-Sponsor — American  Gas 

Association. 

Sectional  committee  not  yet 
appointed. 

B  9  Refrigeration,  Mechanical, 
Safety  Code  for. 

A.  G.  A.  representative — R.  S. 
Doull. 

B  16  Pipe  Flanges  and  Fittings. 

A.  G.  A.  representative — H. 
L.  Underhill. 

C  2-1922  Electrical  Safety  Code  (‘‘Na¬ 
tional  Electrical  Safety 
Code”). 


The  First  Pan-American  Conference 
on  the  Uniformity  of  Specifications  was 
held  on  December  23,  1924,  at  Lima, 
Peru.  A  very  satisfactory  set  of  resolu¬ 
tions  were  passed  which  provided  for 
starting  standardization  work  in  the  vari¬ 
ous  countries.  These  recommendations 
had  full  official  status. 

It  is  planned  to  hold  another  conference 
in  the  United  States  within  two  or  three 
vears.  Mr.  Albert  W.  Whitney,  Past 
Chairman  of  the  A.  E.  S.  C.,  represented 
this  country  at  the  conference  at  Lima. 

A  dinner,  attended  by  some  35  indus¬ 
trial  executives,  was  held  on  March  20, 
1925.  It  was  sponsored  by  Mr.  Farrell,. 
President  of  the  United  States  Steel  Cor- 
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poration,  and  several  others,  the  Associa¬ 
tion  being  represented  by  Mr.  Cortelyou. 

The  purpose  of  the  dinner  was  to  ex¬ 
plain  the  work  of  the  A.  E.  S.  C.  to  this 
important  group  to  give  them  a  real  un¬ 
derstanding  of  the  problem  and  to  enlist 
their  sympathetic  aid.  There  was  ap¬ 
pointed  at  the  dinner  an  advisory  com¬ 
mittee  of  industrial  executives,  the  mem¬ 
bers  of  which  have  been  very  generous 
with  their  time  and  assistance  in  solving 
A.  E.  S.  C.  problems.  Mr.  Cortelyou  is 
a  member  of  this  committee. 

There  has  just  been  published  by  the 
Department  of  Commerce  a  Directory  of 
Specifications,  which  contains  classified 
and  alphabetical  lists  and  brief  descrip¬ 
tions  of  existing  commodity  specifications. 
The  price  is  Si. 25.  The  A.  E.  S.  C.  has 
taken  a  very  active  part  in  the  preparation 
of  this  directory.  Upon  the  request  of 
Secretarv  Hoover,  the  A.  E.  S.  C.  is  ar- 
ranging  to  act  as  general  distributing 
agent  for  the  standards  and  specifications 
issued  by  the  various  non-governmental 
national  organizations  listed  in  the  Na¬ 
tional  Directory.  These  include  about  150 
technical  and  trade  associations. 

The  Information  Department  has  great¬ 
ly  increased  its  information  on  standard¬ 
ization  being  carried  on  in  this  country 
and  abroad.  It  has  in  its  files  copies  of 
standards  developed  by  various  associa¬ 
tions  and  companies,  and  endeavors  to 
keep  in  touch  with  the  work  contemplated 
and  being  carried  on  in  various  fields. 
Material  is  loaned,  especially  to  sustaining 
members,  to  whom  pertinent  information 
is  transmitted  as  received.  Sustaining- 
Membership  Bulletins  are  also  sent  out 
periodically,  containing  general  items  of 
interest  on  standardization  in  this  countrv 

J 

and  abroad. 


amount  to  §20,500  and  the  balance  is  de¬ 
rived  from  Sustaining-Membership  sub¬ 
scriptions  and  a  few  contributions.  The 
increasing  demands  of  industry  are  so 
great  that  the  work  of  the  committee  is 
seriously  handicapped  for  lack  of  suffi¬ 
cient  funds.  I  strongly  recommend  that 
the  gas  companies  take  active  part  in  this 
great  work  by  becoming  sustaining  mem¬ 
bers. 

The  Federal  Specifications  Board  sub¬ 
mits  specifications  to  the  A.  E.  S.  C.,  be¬ 
fore  definite  adoption  by  the  Board,  for 
informal  criticism  by  the  industries  con¬ 
cerned.  This  tends  to  unifv  government 
and  commercial  practice  into  national 
specifications  recognized  and  applied  by 
government  and  industry  alike.  Up  to  the 
present  time  this  Board  has  submitted  318 
specifications  to  the  A.  E.  S.  C.  and  it 
has  incorporated  in  these  specifications 
many  of  the  suggestions  made.  This 
work  of  co-operation  with  the  Federal 
Specifications  Board  is  being  carried  on 
under  the  general  direction  of  a-  small 
special  committee  of  the  A.  E.  S.  C.  of 
which  the  A.  G.  A.  representative  is 
Chairman. 

One  hundred  and  sixty-four  projects 
are  now  being  handled  under  the  auspices 
of  the  A.  E.  S.  C.  in  the  following  fields : 
civil  engineering  and  building  trades,  34; 
mechanical  engineering,  27 ;  electrical  en¬ 
gineering,  18;  automotive  (automobile 
and  aircraft),  4;  transportation,  9;  ship¬ 
building,  1 ;  ferrous  metallurgy,  9 ;  non- 
ferrous  metallurgy,  15  ;  chemical  industry, 
12;  textile  industry,  2;  mining,  16;  wood 
industry,  5 ;  pulp  and  paper  industry,  1 ; 
miscellaneous,  11.  Over  two  hundred 
trade  and  technical  organizations  are  co¬ 
operating  in  this  work  through  more  than 
one  thousand  accredited  representatives 


The  present  annual  expenditure  of  the  There  are  now  24  member  bodies,  in- 
A.  E.  S.  C.  is  about  $55,000.  The  dues  eluding  7  departments  of  the  Federal 
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Government,  9  national  engineering  socie-  tional  organizations.  The  American  Min- 
ties  and  19  national  industrial  associa-  ing  Congress  has  recently  taken  out  mem- 
tions,  comprising  in  all  35  separate  na-  bership. 


REPORT  OF  COMMITTEE  ON  RATE  FUNDAMENTALS 


STATUS  OF  RATE  MAKING  AND  A  STUDY  OF  SOME  NEGLECTED 

FACTORS 


H.  M.  Brundage,  Chairman,  New  York,  N.  Y. 


Introduction 

The  members  of  your  Committee  on 
Rate  Fundamentals  desire  to  express 
to  the  Officers  and  Executive  Board  of 
the  American  Gas  Association  their  ap¬ 
preciation  of  the  honor  conferred  in  ask¬ 
ing  them  to  serve  on  this  important  com¬ 
mittee  during  the  Association  year  now 
drawing  to  a  close.  The  subjects  with 
which  this  committee  is  concerned  are 
fundamental  in  the  gas  industry,  because 
they  are  the  elements  which  determine 
whether  the  form  of  rates  is  just  and 
fair  to  all  patrons  and  whether  the  net 
revenue  yielded  by  the  rate  structure  is 
compensatory  to  the  multitude  of  in¬ 
vestors  in  each  public  service  enterprise. 

The  practical  questions  which  remain 
for  consideration  and  solution  in  this 
field  are  so  numerous  and  so  intricate  in 
their  ramifications  that  the  entire  time  of 
this  convention  might  conceivably  be  de¬ 
voted  to  discussion  of  them  and  still 
prove  insufficient  to  reach  a  concensus  of 
opinion  and  final  conclusions  on  all  as¬ 
pects.  On  many  or  most  of  the  funda¬ 
mental  objectives  there  has  come  about  a 
substantial  accord,  in  principle:  but  ques¬ 


tions  of  application  and  advisable  meth¬ 
ods  continue  troublesome  and  forever 
arise  in  new  forms. 

The  gas  industry  in  America  serves  a 
variety  of  communities  under  all  manner 
of  divergent  conditions.  To  attempt  to 
lay  down  unvarying  rules  and  standards 
as  to  forms  of  rates  and  urge  their  adop¬ 
tion  throughout  this  far-flung  area  of 
public  sendee  would  disregard  a  multi¬ 
tude  of  local  relationships  and  conditions, 
which  have  a  great  deal  to  do  with  mak¬ 
ing  gas  sendee  acceptable  to  its  patrons. 

This  tremendous  variation  in  the  con¬ 
ditions  of  service  needs  always  to  be  kept 
in  mind,  but,  nevertheless,  the  studies  of 
your  committee  have  led  them  to  the  con¬ 
clusion  that,  underlying  this  broad  sub¬ 
ject  of  rates,  there  are  certain  funda¬ 
mental  factors,  applicable  to  all  situations 
and  properly  to  be  considered  by  any  lo¬ 
cal  utility  in  establishing  or  continuing 
a  rate  schedule.  In  the  following  report, 
it  is  hoped  there  may  be  found  some  ma¬ 
terial  which  will  not  only  prove  helpful 
as  to  present  problems,  but  may  likewise 
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point  the  way  to  more  stable  foundations 
on  which  can  be  erected  and  maintained 
rate  structures  adapted  to  the  needs  of 
the  various  communities  and  just  alike  to 
the  patrons  and  the  investors. 

Status  of  Rate  Making 

During  the  year  which  has  elapsed 
since  our  last  convention,  the  Courts 
have  continued  to  deal  with  the  problems 
of  the  “rate  base”  and  have  of  necessity 
done  so  in  the  light  of  such  presentations 
and  proofs  as  have  been  made  before 
them — not  always  of  the  most  complete, 
sound  and  convincing  character.  Never¬ 
theless,  it  is  not  too  much  to  say  that  one 
of  the  most  potent  causes  of  the  unprec¬ 
edented  growth  and  stabilization  of  the 
public  utility  industry,  as  a  factor  in  the 
investment  situation  in  America,  has  been 
the  decisions  of  the  highest  Courts,  State 
and  Federal,  during  the  past  year,  that  a 
public  utility  company  is  constitutionally 
entitled  to  earn  at  least  eight  per  cent 
upon  the  present  value  of  its  tangible  and 
intangible  property,  including  undistrib¬ 
uted  structural  costs  and  going  value. 

Perhaps  the  most  striking  feature  of 
the  year’s  decisions  on  this  subject  must 
be  deemed  to  be  the  definite  abandonment 
of  “original  cost”  or  “pre-war  cost”  as  a 
measure  of  the  present  value  of  property 
acquired  before  1914  and  still  in  use.  The 
term  “prudent  investment”  has  been  the 
reliance  of  only  a  minority,  and  the  ex¬ 
pression  “value  for  rate  making  pur¬ 
poses  ’’crops  up  in  only  one  case.  The 
United  States  Supreme  Court  has  quoted 
with  approval  the  old  saying  that  “the 
worth  of  a  thing  is  the  price  it  will 
bring.”1  Although  this  definition  was  de- 
veloped  in  a  case  in  admiralty,  where  the 
question  was  the  value  of  a  ship  which 
had  been  lost  in  collision,  the  discussion 
of  the  elements  of  present  value  was 
along  lines  of  obvious  significance  in  rate 


matters.  The  Court  pointed  out  that  the 
present  value  of  useful  property  might 
exceed  its  present  reproduction  cost  new, 
as  well  as  its  actual  original  cost.  A  de¬ 
cision  of  the  same  Court,2  on  March  2, 
1925,  made  it  clear  that  the  cost  of  the 
labor  and  materials  which  would  be  re¬ 
quired  to  reproduce  a  public  utility  prop¬ 
erty  must  be  accepted  as  the  best  index 
of  its  present  worth,  at  least  in  the  ab¬ 
sence  of  any  other  or  contrary  demon¬ 
stration  of  present  worth. 

During  the  years  1916  to  1923,  the 
opinions  of  Courts  and  Commissions 
were  liberally  sprinkled  with  such  expres¬ 
sions  as  “abnormal  prices”,  “war-time 
costs”,  “abnormal  price  levels”  and 
others.  It  seemed  to  the  writers  of  those 
opinions  that  the  prices  of  materials  and 
the  rates  of  pay  of  labor,  as  of  1913  and 
early  1914,  were  “normal”  and  fairly  re¬ 
flected  a  “normal”  price  level,  whereas 
the  prices  of  the  war  period  were  pro¬ 
nounced  “abnormal”  and  transitory.  Re¬ 
production  values  as  of  1913  and  early 
1914  were  usually  found  to  reflect  with 
substantial  accuracy  the  price  level  ob¬ 
taining  for  a  considerable  period  prior 
thereto  and  therefore  represented  the 
original  cost  of  utility  properties  pur¬ 
chased  and  installed  during  such  period. 

This  led,  in  the  first  instance,  to  hold¬ 
ings  of  which  the  most  notable  was  that 
of  Ex-Justice  Charles  E.  Hughes  as 
Referee  in  1918, 3  which  was  to  the  ef¬ 
fect  that,  although  a  public  utility  com¬ 
pany  is  constitutionally  entitled,  in  war¬ 
time  as  in  peace,  to  charge  rates  which 
will  reimburse  it  for  all  operating  ex¬ 
penses,  however  inflated  such  expenses 
may  be  by  war-time  wages,  prices  and 
conditions,  the  utility  is  not  constitu¬ 
tionally  entitled  to  have  its  return  calcu¬ 
lated  upon  reproduction  costs  obtained  by 
applying  to  the  inventoried  properties  the 
unit  costs  of  labor  and  materials  as  of  the 


154 


time  of  the  inquiry,  when  “the  time  of 
inquiry”  is  a  World  War.  Therefore 
the  learned  Referee  adopted  as  his  start¬ 
ing-point  a  1913  valuation  made  by  the 
Public  Service  Commission  and  took  sub¬ 
sequently  acquired  properties  at  their  ac¬ 
tual  war-time  cost. 

When  the  War  ended  and  the  post-war 
price  level  took  on  the  aspects  of  per¬ 
manency,  the  commissions  adhered  as 
long  as  they  could  to  a  pre-war  basis  of 
valuation,  and  then  shifted  reluctantly 
and  tardily  to  average  prices  over  a  pe¬ 
riod  of  years  as  a  measure  of  present 
value.  At  first  a  five-year  average  was 
taken,  but  soon  this  had  to  be  lengthened 
to  seven,  and  finally  to  ten  years,  in  order 
to  weight  the  average  with  pre-war  prices. 

The  unsoundness  of  this  hybrid  method 
provoked  its  condemnation,  and  it  has 
practically  been  abandoned  during  the 
past  year.  The  Appellate  Division  of  the 
New  York  Supreme  Court,  on  January 
7,  1925, 4  held  that  the  Commission  was 
in  error  in  adopting  a  ten-year  average 
of  prices,  in  ascertaining  present  value, 
and  this  view  has  been  trenchantly  em¬ 
phasized  by  the  same  Court,  on  July  17, 
1925. 5 

At  the  present  time,  there  is  a  certain 
variance  of  method,  in  giving  effect  to 
present  wages  and  prices  in  the  ascertain¬ 
ment  of  present  value.  The  prevailing 
method  is  to  apply  to  a  present  inventory, 
unit  costs  as  of  the  time  of  the  inquiry.6 

Partly  under  the  stress  of  the  great 
’burden  of  expense  and  time  involved  in 
the  inventory  and  appraisal  methods, 
some  Courts  and  Commissions  are  now 
experimenting  with  the  idea  of  applying 
to  the  Fixed  Capital  accounts  shown  in 
the  books  of  the  utility  such  percentage 
as  will  best  give  effect  to  the  changed 
price  level.  The  percentages  thus  applied 
range  usually  from  forty  to  fifty  per 
cent  over  costs  prior  to  19 14. 7 


This  method  has  the  disadvantage  that 
it  omits  from  the  “rate  base”  any  prop¬ 
erty  owned  and  used  by  the  utility  but 
not  appearing  in  the  Fixed  Capital  ac¬ 
counts.  It  also  lends  itself,  somewhat 
flexibly,  to  a  diminished  amount  of  pres¬ 
ent  value,  through  the  use  of  an  inade¬ 
quate  factor  or  percentage  of  apprecia¬ 
tion.  It  thus  leaves  some  leeway  for 
ascertaining  value  by  conjecture  and 
hypothesis,  rather  than  by  demonstrable 
realities  as  to  existent  properties  and  cur¬ 
rent  costs.  On  the  other  hand,  this 
method  saves  time  and  money  in  rate 
litigation  and  represents  an  interesting 
field  of  experimentation  as  to  methods  of 
proof. 

The  “rule”  of  valuation  in  Smyth  vs. 
Ames,  detailing  a  number  of  elements  to 
be  “considered",  in  determining  value, 
seems  to  have  been  interpreted  by  the 
United  States  Supreme  Court  to  make 
cost  of  reproduction  practically  the  domi¬ 
nant  element  for  consideration.8  The 
question  before  the  Court  was  as  to  the 
validity  of  rates  fixed  by  the  Commission 
for  electric  current.  In  making  a  valua¬ 
tion,  based  on  reproduction  value,  less 
depreciation,  the  Commission  accepted 
the  valuation  of  its  own  engineers,  ex¬ 
cept  that  it  rejected,  or  reduced  the 
amount  of  organization  expenses,  inter¬ 
est  during  construction  and  working 
capital.  The  court  said  that  reproduc¬ 
tion  value  is  not  a  matter  of  outlay  but 
of  estimate:  that  these  items  should  have 
been  included  at  the  amount  to  which 
testimony  had  been  given,  and  that  the 
action  of  the  commission  in  excluding 
them  was  arbitrary  and  capricious. 

The  decisions  already  referred  to  seem 
to  your  committee  to  leave  no  doubt  that 
in  any  ascertainment  of  the  present  value 
of  useful  property,  definite  and  at  least 
dominant  weight  must  be  given  to  the 
present  costs  of  labor  and  materials. 
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A  great  deal  of  headway  has  been 
made  during  the  past  twelve  months,  in 
the  clarification  of  the  important  subject 
of  Depreciation  and  the  judicial  estab¬ 
lishment  of  sound  fundamentals.  The 
courts  have  steadfastly  adhered  to  and 
applied  the  concept  that  all  questions  of 
present  value  must  be  tested  and  deter¬ 
mined  by  present  actualities  of  the  busi¬ 
ness  world,  and  not  by  any  theoretical 
abstractions.  They  have  rejected  every 
effort  to  introduce  theories  or  arbitrary 
rules  into  the  ascertainment  of  present 
value,  and  have  refused  to  permit  proper¬ 
ties  or  values  to  be  destroyed  or  impaired 
by  any  theoretical  or  arbitrary  formulae 
whatever.  Present  conditions  and  pres¬ 
ent  costs  have  gone  hand  in  hand  as  the 
criteria  of  present  worth.  The  whole  sub¬ 
ject  has  been  taken  away  from  the  theo¬ 
rists  and  academicians,  and  has  been 
placed  in  a  wholesome  atmosphere  of 
common  sense,  business  reality,  and 
sound  economic  apportionment  of  the 
costs  of  service. 

The  result  of  such  a  change  has  in¬ 
evitably  been  a  great  deal  of  progress  in 
the  clearing  up  of  this  vexing  problem 
of  utility  management.  In  the  first  place, 
the  requirement  that  increase  in  the  value 
of  property  be  proved  and  found  as  a 
matter  of  fact,  uncontrolled  by  any  theo¬ 
ry  or  arbitrary  hypothesis  or  formulae, 
led  swiftly  to  application  of  the  same 
rule  as  to  proof  of  any  lessening  in  value. 
Theorists  who  have  never  seen  public 
utility  properties  may  no  longer  obtain 
acceptance  of  arbitrary  estimates  of  a 
non-existent  depreciation.  Where  any 
deduction  at  all  is  proved  as  properly  to 
be  made  for  this  element,  in  the  ascer¬ 
tainment  of  the  present  worth  of  utility 
property,  such  proof  must  consist  of  the 
results  of  actual,  detailed  examination  of 
the  properties  themselves — the  estimates 
of  competent  engineers  as  to  engineering 
facts  regarding  the  actual  physical  condi¬ 


tion  of  the  properties.  In  the  second 
place,  “life  tables”  and  the  practice  of 
computing  the  “expired  lives”  of  utility 
property  by  arbitrary  and  theoretical 
computations  of  this  character  have  been 
generally  discarded  by  the  courts  and 
most  of  the  commissions,  and  in  many 
instances  are  being  abandoned  by  munici¬ 
pal  authorities  and  others  who  wage  war 
on  utility  rates.  In  the  third  place,  the 
same  rejection  of  all  arbitrary  rules  and 
formulae  in  measuring  the  extent  of  any 
appreciation  or  depreciation  in  the  value 
of  utility  property  has  led  in  most  in¬ 
stances  to  the  rejection  of  the  contention 
that  the  accounting  balance  in  the  so- 
called  or  miscalled  “depreciation  re¬ 
serves”  of  some  utility  companies  should 
be  deducted  from  present  reproduction 
cost,  as  a  substantial  and  equitable  meas¬ 
ure  of  the  amount  of  depreciation  not  yet 
made  good  by  charges  to  this  reserve. 

Decisions  along  these  salutory  lines 
have  been  numerous  during  the  past  year. 
They  have  followed  the  far-reaching  de¬ 
cision  of  the  United  States  Supreme 
Court9  which  was  filed  in  the  summer  of 
1924  and  was  referred  to  in  the  1924 
report  of  your  committee.  In  conse¬ 
quence,  it  appears  now  to  be  the  settled 
law  that  the  depreciation,  if  any,,  of  a 
public  utility  company  must  be  proved 
as  a  fact ,  by  competent  witnesses ;  that  it 
may  not  be  proved  or  measured  by  “life 
tables”  or  by  any  form  of  arbitrary  hy¬ 
pothesis  or  conjecture;  that  accounts  and 
reserves  do  not  measure  or  reflect  the 
actual  condition  of  property;  and  that 
only  the  results  of  actual  inspections  and 
reports  can  serve  as  a  basis  for  proof  of 
depreciation,  if  any  there  be. 

Where  a  deduction  has  been  made  for 
depreciation  from  cost  of  reproduction 
new,  it  has  generally  been  in  cases  where 
counsel  for  the  company  admitted  depre¬ 
ciation  to  exist  in  fact  as  to  that  corn- 
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pany’s  property.  In  the  New  York  City 
gas  rate  cases,  the  companies  proved  that 
there  was  no  accrued  depreciation  in 
their  plants.  They  showed  that  a  public 
utility  property  is  a  vital,  organic  going 
concern,  in  a  continuous  process  of  re¬ 
pair,  renewal  and  replacement,  as  well  as 
of  addition  and  growth;  that  if  such  a 
property  be  viewed  as  of  any  given 
day,  an  engineering  inspection  will  dis¬ 
close  certain  things  not  yet  done,  cer¬ 
tain  work  not  yet  reached  in  the  regu¬ 
lar  course,  but  no  conditions  involving 
any  adverse  effects  upon  operating  ca¬ 
pacity  or  efficiency;  that  the  expenditure 
of  certain  amounts  of  money,  to  which 
witnesses  testified,  would  care  for  this 
deferred  maintenance  and  make  the 
property  as  good  as  new,  but  they  denied 
that  the  time  to  spend  money  for  such 
purposes  had  arrived ;  they  said  that  it 
would  be  spent  economically,  only  when 
the  condition  of  plant  and  structure 
should  justify  such  expenditures.  Some 
of  the  various  Masters  who  heard  the 
cases  refused  to  make  any  deduction  at 
all,  on  such  a  state  of  the  proofs,  and 
their  findings  were  affirmed  by  the 
United  States  Supreme  Court.  Others 
more  recently  have  deducted  such 
amounts  as  would  make  the  property  as 
good  as  new,  and  their  findings,  in  that 
respect,  have  not  yet  been  reviewed  by 
the  Supreme  Court.  In  one  case,10  the 
District  Court  held  that  it  could  not  take 
judicial  notice  that  all  things  depreciate 
in  value,  but  that,  if  depreciation  exists, 
that  fact  and  its  extent  must  be  proven. 

The  decision  of  the  United  States  Su¬ 
preme  Court  in  the  case  referred  to  in 
last  year’s  report  and  the  adoption,  by 
most  of  the  State  Commissions,  of  the 
National  Classification  of  Accounts  for 
Gas  and  Electric  Corporations,  have  been 
potent  factors  in  the  progress  thus  far 
made.  In  respect  of  the  just  allocation 
of  the  economic  burdens  of  the  cost  of 


property  retirements,  a  great  deal  re¬ 
mains  to  be  discussed  and  decided.  The 
courts  have  thus  far  established  that  a 
deduction  for  depreciation  may  not  be 
estimated  or  “guessed  at”  on  an  unsound 
and  arbitrary  basis.  Many  questions, 
however,  remain  as  to  the  circumstances 
under  which  any  deduction  for  this  ele¬ 
ment  should  be  made,  even  where  the 
extent  of  the  deterioration  has  been  com¬ 
petently  proved. 

Factors  Needing  Study  in  Rate  Valua¬ 
tions 

Your  committee’s  survey  of  the  year’s 
decisions  of  the  Courts  and  Commissions, 
in  respect  of  the  bases  of  valuing  private 
property  devoted  to  public  service,  leads 
to  a  reiteration  of  our  previous  observa¬ 
tion  that  there  are  still  a  number  of  as¬ 
pects  of  such  valuations  which  should  be 
studied  carefully  and  thoroughly  by  'the 
executives  of  each  gas  company  con¬ 
fronted  with  rate  litigations,  to  the  end 
that  a  full  and  sound  presentation  may  be 
made  as  to  the  present  value  of  all  of  the 
elements  of  property  used  and  useful  in 
the  gas  business.  This  recommendation 
is  made  in  the  interests  of  all  public  util¬ 
ity  investors,  as  well  as  the  particular 
company,  because  the  consequences  of  an 
incomplete,  unsound  or  fragmentary 
presentation  are  the  common  concern. 

For  example,  as  to  such  elements  as 
working  capital,  going  value,  and  undis¬ 
tributed  structural  costs  (“general  over¬ 
heads”),  there  has  come  about  a  wide¬ 
spread  recognition  that  those  elements 
of  property  should  be  claimed  and  in¬ 
cluded  in  the  company’s  proofs;  but- 
oftentimes  the  proofs  are  permitted  to 
proceed  along  casual,  fragmentary  lines, 
with  important  elements  neglected  or 
omitted,  unsound  bases  of  computations 
adopted,  or  recent  decisions  ignored  as  to 
the  permissible  methods  of  proof. 
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Working  capital  is  oftentimes  pre¬ 
sented  in  terms  of  the  net  mobile  assets 
according  to  the  balance  sheet — floating 
assets  less  current  liabilities.  There  are 
now  many  decisions  that  such  a  basis  is 
incomplete  and  also  unsound,11  and  does 
not  result  in  proof  of  all  of  the  property 
used  in  the  service  of  the  patrons.  For 
illustration :  The  deduction  of  accounts 
payable,  in  computing  the  amount  of  the 
working  capital,  is  as  unsound  as  would 
be  the  education  of  the  amount  of  out¬ 
standing  bonds  in  determining  the 
amount  of  Fixed  Capital  on  which  the 
company  is  entitled  to  earn  a  return.  A 
gas  company  is  entitled  to  include  in  its 
“rate  base",  and  earn  a  return  on,  all  of 
the  property  it  has  and  uses  for  the  public 
service,  irrespective  of  whether  some  of 
such  property  has  not  yet  been  paid  for, 
in  part  or  at  all. 

Again :  The  balance  sheet  item  of  “ac¬ 
counts  receivable”  does  not  tell  the  full 
story  of  the  company’s  investment  in  the 
service  of  its  customers.  Gas  has  been 
supplied  to  customers  but  not  yet  billed, 
because  of  the  “lag”  in  indexing  and  bill¬ 
ing;  gas  has  also  been  manufactured 
which  is  in  the  holders  and  mains.  The 
manufacture  and  sending  out  of  this  gas 
has  cost  money  for  labor,  coal,  oil,  and 
other  elements ;  none  of  this  investment 
yet  appears  in  accounts  receivable  or 
anywhere  in  the  balance  sheet.  Unless 
the  amount  of  this  outlay  is  computed  or 
estimated  and  included  in  the  amount  of 
working  capital  claimed,  proved  and  al¬ 
lowed,  the  company’s  investors  are  un¬ 
questionably  denied  a  return  upon  a  part 
of  the  property  and  investment  which 
they  devote  to  the  public  service. 

The  situation  as  to  the  proof  of  the 
various  factors  entering  into  the  amount 
of  going  value  and  undistributed  struc¬ 
tural  costs  is  oftentimes  similar.  Where 
proof  of  these  elements  is  undertaken  at 


all,  we  believe  that  a  sound  and  complete 
presentation  of  them  should  be  made. 
The  lines  of  the  least  difficulty  and  the 
least  resistance  should  not  necessarily  be 
followed,  to  a  minimum  and  unsound 
basis.  Full  presentation  requires  that  the 
executives  of  the  particular  company 
shall  be  familiar  with  the  recent  decisions 
and  shall  analyze  and  study  the  facts,  as 
they  apply  to  his  company,  in  the  light 
of  the  rules  and  principles  laid  down  in 
those  decisions.  No  element  or  factor 
should  be  neglected  or  taken  for  granted ; 
each  element  and  factor  ought  to  be 
soundly  and  adequately  proved,  or  spe¬ 
cifically  stated  to  be  reserved  and  with¬ 
drawn  from  the  scope  of  the  proofs  in 
the  case  under  consideration. 

In  at  least  two  notable  decisions,  the 
rule  has  been  laid  down  that  the  lack  of 
accounting  entries  to  support,  in  full  or 
at  all,  the  amount  of  undistributed  struc¬ 
tural  costs,  claimed  as  intangible  elements 
of  present  value,  has  been  held  to  be  no 
ground  for  disallowance,  or  an  insuffi¬ 
cient  allowance,  for  the  present  worth  of 
these  elements  of  property.12  In  one  of 
these  cases,  the  Commission  had  elimi¬ 
nated  the  item  of  preliminary  organiza¬ 
tion  expenses  upon  the  ground  that  there 
was  no  proof  of  actual  expenditures. 
Through  Mr.  Justice  Sutherland,  the 
Supreme  Court  held  that  this  was  reversi¬ 
ble,  and  said : 

“In  estimating  what  reasonably  would 
be  required  for  such  purpose  (organi¬ 
zation  and  other  overhead  charges), 
proof  of  actual  expenditures  originally 
made,  while  it  would  be  helpful,  is  not 
indispensable.  *  *  *  *  That  such  expendi¬ 
tures,  in  a  substantial  amount,  would 
necessarily  be  made  in  reproducing  a 
utility  is  clear.” 

Although  the  absence  of  proof  of  the 
actual  original  cost  of  either  tangible  or 
intangible  property  could  not  correctly 
prevent  or  lessen  an  adequate  allowance 
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for  such  property  in  a  rate  proceeding, 
if  its  existence  and  present  replacement 
cost  are  shown  by  competent  proof,  there 
is  undoubtedly  a  need  for  executive 
study  and  action  along  lines  which  will 
place  the  accounting  treatment  of  the  in¬ 
tangible  elements  on  a  sounder  and  more 
comprehensive  and  convincing  basis.  Cor¬ 
rect  accounting  treatment  of  undistrib¬ 
uted  structural  costs  remains  an  impor¬ 
tant  step  toward  adequate  and  persuasive 
presentation  of  these  elements  in  rate  liti¬ 
gation. 

In  this  connection,  the  Committee  on 
Rate  Fundamentals  thinks  it  proper  to 
bring  to  the  attention  of  the  convention 
the  fact  that,  at  the  meeting  of  the  Ac¬ 
counting  Section  on  Thursday  afternoon 
(October  15th),  a  special  committee  of 
that  Section  will  present  one  of  the  most 
noteworthy  and  helpful  reports  on  un¬ 
distributed  structural  costs  that  is  to  be 
found  in  the  annals  of  the  public  utility 
industry. 

Perhaps  the  most  noteworthy  advance 
of  the  past  year  has  been  in  the  widespread 
recognition,  by  Courts  and  Commissions, 
that  substantial  allowances  must  be  made 
for  going  value,  as  a  part  of  the  actual 
intangible  property  of  gas  and  electric 
companies.  This  progress  and  gain  have 
undoubtedly  been  due,  in  large  part,  to 
the  growing  realization  on  the  part  of  the 
executives  and  counsel  of  public  utilities, 
that  they  ought  to  study  the  subject  dili¬ 
gently  and  submit  adequate  proof  as  to 
the  existence  and  present  worth  of  the 
elements  of  going  value,  or  else  ought  to 
refrain  from  dealing  with  the  subject  at 
all.  In  most  instances,  it  has  come  about 
that  as  soon  as  the  companies  have  pre¬ 
sented  adequate  and  convincing  proof  as 
to  the  existence  and  amount  of  going 
value,  the  courts  and  commissions  have 
turned  aside  from  their  previous  attitude 
of  doubt  on  this  subject  and  have  pro¬ 


tected  the  rights  of  the  investors  by  up¬ 
holding  the  right  of  the  utilities  to  earn 
a  fair  return  upon  a  reasonable  amount 
of  going  value,  as  a  part  of  the  existing 
properties  devoted  to  the  public  service. 
In  consequence,  the  past  year  has  wit¬ 
nessed  a  great  deal  of  progress  towards 
clarification  of  the  subject  and  the  devel¬ 
opment  of  acceptable  methods  of  proof.13 

The  Three-Part  Rate 

By  recent  action  of  the  Executive 
Board  and  Advisory  Council  of  this  As¬ 
sociation,  your  Committee  on  Rate  Fun¬ 
damentals  has  been  authorized  and  re¬ 
quested  to  take  such  steps  as  are,  in  its 
judgment,  desirable  to  promote  and  se¬ 
cure  the  adoption,  by  State  regulatory 
commissions  and  by  public  utility  com¬ 
panies,  of  the  underlying  principles  of 
the  three-part  rate  for  gas  service.  This 
is  a  task  which  the  members  of  the  in¬ 
coming  committee  should  undertake  with 
enthusiasm,  in  the  belief  that  an  intelli¬ 
gent  extension  and  application  of  the 
equitable  principles  of  the  three-part  rate 
will  prove  of  substantial  benefit  to  the  in¬ 
dustry. 

It  may  be  proper  to  state  that  your 
committee  does  not  consider  that  its  in¬ 
structions  call  for  advocacy  of  a  single, 
rigid  form  of  rate  for  all  gas  companies, 
irrespective  of  locality,  rate  history,  and 
operating  conditions.  On  the  contrary, 
our  advocacy  will  be  addressed  to  the 
furtherance  of  just  and  equitable  prin¬ 
ciples  of  rate-making,  in  the  expectation 
that  the  recognition  of  these  principles 
will  lead  to  the  adoption  of  the  three- 
part  rate  as  the  ultimate  objective,  with 
such  adaptations  or  alternatives,  mean¬ 
while,  as  may  meet  local  conditions  and 
represent  measurable  progress  toward 
the  sound  principles  which  this  Associa¬ 
tion  has  approved  and  strongly  recom- 
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mended  to  all  gas  companies  in  its  mem¬ 
bership. 

In  connection  with  the  troublesome 
questions  which  arise  as  to  the  rate  struc¬ 
ture  and  the  charges  which  are  to  be  col¬ 
lected  from  different  classes  of  customers, 
the  executives  of  gas  companies  will 
do  well  to  keep  in  mind  the  important 
principles  declared  by  the  United  States 
Supreme  Court  in  its  decision  of  May  25, 
1925. 14  Public  regulation  may  not  re¬ 
quire  a  gas  company  to  furnish  service  to 
any  class  of  patrons  at  rates  which  do  not 
yield  a  substantial  return  over  and  above 
all  of  the  operating  expenses  properly 
attributable  to  the  serving  of  that  class 
of  customers  ;■  and  in  the  determination 
of  the  amount  of  such  operating  cost, 
there  must  be  included,  not  only  the  ex¬ 
penses  incurred  exclusively  in  serving 
that  class  of  customers,  but  also  the 
proper  proportion  of  the  expenses  in¬ 
curred  in  all  of  the  company’s  gas  busi¬ 
ness.  The  Supreme  Court  said : 

“The  state  is  without  power  to  re¬ 
quire  the  traffic  covered  by  the  fare 
enjoined  to  be  carried  at  a  loss  or  with¬ 
out  substantial  compensation  over  its 
proper  cost.  And  such  cost  includes 
not  only  the  expenditure,,  if  any,  in¬ 
curred  exclusively  for  that  traffic,  but 
also  a  just  proportion  of  the  expenses 
incurred  for  all  traffic  of  which  that 
in  question  forms  a  part.  The  cost  of 
doing  such  business  is  not,  and  prop¬ 
erly  cannot  be,  limited  to  the  amount 
by  which  total  operating  expenses 
would  be  diminished  by  the  elimination 
of,  or  increased  by  adding,  the  transfer 
passengers  in  question.  It  would  be 
arbitrary  and  unjust  to  charge  to  that 
class  of  business  only  the  amount  by 
which  the  operating  expenses  were,  or 
would  be,  increased  by  adding  that  to 
the  other  traffic  carried.  Outlays  are 
none  the  less  attributable  to  transfer 
passengers  because  also  applicable  to 
other  traffic.  Operating  expenses  which 
are  incurred  on  account  of  all  pas¬ 
sengers  carried,  and  which  are  not 
capable  of  direct  allocation  to  any  class, 


should  be  attributed  to  the  transfer 
passengers  in  question  in  like  propor¬ 
tion  as  such  expenses  are  fairly  charge¬ 
able  to  other  passengers  receiving  like 
service.  While  the  carrier  has  no  con¬ 
stitutional  right  to  the  same  rate  or 
percentage  of  return  on  all  its  business, 
the  state  may  not  select  any  class  of 
traffic  for  arbitrary  control  and  regu¬ 
lation.  Broad  as  is  its  power  to  regu¬ 
late,  the  state  does  not  enjoy  the  free¬ 
dom  of  an  owner.  Appellee’s  property 
is  held  in  private  ownership ;  and,  sub¬ 
ject  to  reasonable  regulation  in  the 
public  interest,  the  management  and 
right  to  control  the  business  policy  of 
the  company  belong  to  its  owners.” 

Although  the  Supreme  Court  did  not, 
in  this  case,  have  before  it  for  decision 
the  question  whether  the  executives  of 
the  company,  in  the  exercise  of  sound 
business  judgment,  might  rightfully 
grant  to  any  class  of  patrons  rates  which 
do  not  defray  full  operating  costs  and 
yield  a  substantial  return,  it  may  at  least 
be  said  that  the  trend  of  the  decision  is 
that  each  class  of  public  utility  patrons 
should  pay  its  way  and  yield  substantial 
compensation  to  the  utility’s  investors. 

This  necessarily  means  that  the  form 
of  rates  should  be  adjusted  to  that  end, 
so  that  one  class  of  customers  will  not  be 
called  on  to  bear  largely  the  burden  of 
the  cost  of  serving  other  classes  of  cus¬ 
tomers.  It  may  be  added  that  this  equi¬ 
table  objective  can  not  be  accomplished, 
in  a  diversified  community,  through  a 
uniform  rate  per  thousand  cubic  feet  of 
gas  sold.  In  order  to  establish  equitable 
rates  as  among  diversified  classes  of  cus¬ 
tomers  upon  a  basis  which  will  provide 
an  adequate  return  from  each  class,  it  is, 
of  course,  essential  that  the  executives 
should  have  accurate  knowledge  of  costs. 
The  Accounting  Section  have  been  giv¬ 
ing  attention  to  this  phase  of  the  question 
and  through  the  medium  of  one  of  their 
committees  will  present  on  Thursday 
afternoon  some  statistical  studies  along 
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this  line,  which  will  doubtless  be  of  inter¬ 
est.  A  paper  on  “Rates  for  Industrial 
Gas”  by  Mr.  T.  V.  Purcell  of  The  Peo¬ 
ples  Gas  Light  &  Coke  Company  of 
Chicago,  to  be  presented  at  Thursday 
afternoon’s  meeting  of  the  Industrial  Gas 
Section  will  be  found  helpful  in  studying 
this  question.  The  three-part  rate  is  not 
so  much  a  form  of  rate  as  it  is  an  ex¬ 
pression  of  a  rate  fundamental  which 
attempts  to  properly  allocate  to  each  cus¬ 
tomer  his  share  of  the  cost  of  the  service. 

Recommendations 

• 

In  closing  this  report,  which  has  been 
abstracted  in  the  oral  presentation  to  the 
Convention,  the  members  of  the  com¬ 
mittee  desire  to  express  appreciation  of 
the  assistance  given  to  us  by  executives, 
engineers,  accountants  and  counsel,  in 
various  of  the  member  companies,  and 
also  the  support  and  encouragement  we 
have  received  from  the  President,  the 
Secretary-Manager  and  the  efficient  staff 
of  the  Association  Headquarters.  Much, 
we  think,  has  been  accomplished ;  cer¬ 


tainly  much  more  remains  to  be  accom¬ 
plished;  but  the  magnitude  of  the  tasks 
should  not  cause  any  diminution  of  effort 
but  rather  give  incentive  for  enhanced 
endeavors.  The  continuing  and  consid¬ 
erable  amount  of  work  to  be  done,  look¬ 
ing  towards  measurable  .  accord  in  the 
views  and  practice  of  the  industry,  is 
such  as  would  seem  to  make  the  con¬ 
tinuance  of  the  Rate  Fundamentals  Com¬ 
mittee  not  only  desirable  but  necessary. 

For  reasons  which  sufficiently  appear 
from  the  context  of  the  foregoing  report, 
we  therefore  recommend  to  the  Associa¬ 
tion  that  the  Committee  on  Rate  Funda¬ 
mentals  be  continued  as  a  standing  com¬ 
mittee  of  the  Association  for  the  coming 
year.  We  also  recommend  to  the  incom¬ 
ing  administration  that  the  personnel  of 
the  Committee  for  the  coming  year  be 
selected  at  an  early  date,  in  order  that 
adequate  time  may  be  afforded  for  the 
most  effective  performance  of  the  addi¬ 
tional  duties  which  have  been  placed  up¬ 
on  it  by  the  Executive  Board  and  Ad¬ 
visory  Council. 
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The  Vice-President,  Mr.  A.  B.  Macbeth,  occupied  the  chair  during  the  reading  of 


REPORT  OF  COMMITTEE  ON  PRESIDENT’S  ADDRESS 


The  committee  appointed  to  report  upon  the  President’s  address  recommend 
to  the  membership  that  it  place  on  record  its  appreciation  of  the  very  able  resume 
which  has  been  made  of  the  activities  and  accomplishments  of  the  Association 
during  the  year  of  his  Presidency,  and  of  the  testimony  which  he  has  given  of  the 
splendid  contributions  which  have  been  made  by  those  who  accepted  the  responsibil¬ 
ities  of  office  in  the  various  departments  of  the  Association’s  undertakings.  Your 
committee  also  desires  to  urge  upon  the  members  generally  a  careful  perusal  of  the 
President’s  address,  having  in  mind  the  stimulus  that  has  been  given  to  individual 
and  company  efforts  by  his  inspiring  and  optimistic  outlook  for  the  future  of  the 
gas  industry. 

Arthur  Hewitt, 

P.  S.  Young, 

Wm.  Baurhyte,  Chairman. 

(Motion  made ,  seconded ,  and  carried  that  the  report  of  .the  Committee  on  the 
President's  Address  he  accepted  and  printed  in  the  Proceedings.) 


REPORT  OF  COMMITTEE  ON  RESOLUTIONS 


A.  M.  Barnes,  Chairman,  Cambridge,  Mass. 


The  Committee  on  Resolutions  presented  the  following  resolution  which  was 
adopted  by  the  Convention : 

i 

Resolved,  that  the  American  Gas  Association  has  received  with  great  pleasure  the 
final  draft  of  the  American  Gas  Safety  Code,  which  has  also  received  the  ap¬ 
proval  of  the  co-sponsor,  the  United  States  Bureau  of  Standards,  and  here 
recommends  the  adoption  of  the  Code  by  this  Convention. 

Resolved,  second,  that  the  thanks  of  the  Association  are  due  to  Mr.  Walter  R. 
Addicks,  Chairman,  and  his  associates  on  the  Gas  Safety  Code  Committee  for 
their  long,  painstaking  and  successful  labors  in  the  preparation  of  this  valuable 
contribution  to  the  safe  use  of  our  product. 


t 
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REPORT  OF  COMMITTEE  ON  RATE  STRUCTURE 


“SELLING  A  PROPER  RATE  STRUCTURE” 


Ewald  Haase;  Chairman,  Milwaukee,  Wis. 


A  forward  look,  an  estimate  of  the 
future,  is  never  so  real  and  with  power 
to  spur  onward  as  when  made  in  view  of 
the  way  just  traversed  and  of  progress 
already  made. 

The  Committee  believes  that  it  cannot 
do  better  than  to  survey' the  rate  situation 
as  it  shows  improvement  on  the  flat  rate 
which  has  so  dominated  the  gas  business. 
Reference  is  made  to  “A  Comparative 
Study  of  the  Rates  Appearing  in  Rate 
Lists  Nos.  1,  2  and  3’’,  an  article  by  A. 
Gordon  King,  Service  Engineer  of  the 
A.  G.  A.,  Page  327,  A.  G.  A.  Monthly, 
Vol.  VII,  No.  6,  June,  1925.  Our  pur¬ 
pose  is  to  bring  out  the  outstanding  fea¬ 
tures  of  that  study. 

Alabama,  the  first  state  in  an  alpha¬ 
betical  list,  has  credit  for  the  most  pro¬ 
gressive  change.  The  Alabama  Public 
Service  Commission,  on  March  7,  1923, 
approved  and  on  Oct.  10,  1924,  confirmed 
rates  of  the  Alabama  Power  Company  in 
the  City  of  Montgomery,  Ala.,  in  which 
the  Service  Charge  is  the  closest  approxi¬ 
mation,  yet  reached,  to  the  actual  cus¬ 
tomer  and  demand  costs  as  found  by  an 
allocation  of  costs  into  the  classification 
of  customer,  demand  and  commoditv.  The 
rate  is : 

Service  Charge:  $2.00  per  month  for 
first  30  cu.ft.  of  maximum  hourly  de¬ 


mand  plus  $1.00  per  month  for  each  addi¬ 
tional  50  cu.ft.  or  fraction  thereof  of 
maximum  hourly  demand. 

Commodity  Charge:  10  cents  per  100 
cu.ft.  net.  Minimum  Bill:  A  minimum 
charge  equal  to  the  service  charge  as  de¬ 
termined  above  will  be  made  for  each 
month  of  the  contract  year. 

The  full  case  should  be  read.  P.  U.  R. 
1925A,  Page  413.  The  Commission  com¬ 
ments  on  the  new  form  of  rate  as  fol¬ 
lows  : 

“The  old  form  of  straight  meter  rate 
apparently  had  the  efTect  of  penalizing 
the  customer  for  an  increased  use  of  gas 
rather  than  encouraging  him  by  a  low 
consumption  charge  to  become  a  better 
customer  of  the  utility  and  both  benefit 
thereby. 

“Under  the  present  rate  not  only  the 
total  consumption  and  the  consumption 
per  customer,  but  also  the  average  reve¬ 
nue  per  meter  appears  to  be  increasing. 
The  evidence  shows  for  the  twelve 
months  ending  with  March,  1924,  the  to¬ 
tal  gas  sales  were  99,821,000  cu.ft.  as 
against  93,442,000  cu.ft.  for  the  preced¬ 
ing  twelve  months.  The  sales  per  cus¬ 
tomer  in  March,  1924,  were  3,310  cu.ft. 
compared  with  2,520  cu.ft.  the  same 
month  in  1923.  The  evidence  further 
shows  that  the  average  revenue  per  meter 
in  March,  1924,  was  $5.36  per  month 
against  $5.09  per  meter  in  March,  1923. 
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As  the  bill  of  average  customer  in  March, 
1924,  was  $5.36  and  would  have  been 
$6.62  for  the  same  consumption  under  the 
old  rate,  it  is  evident  that  both  the  cus¬ 
tomer  and  the  utility  are  being  benefited 
by  the  present  rate. 

“A  study  of  the  costs  of  rendering  gas 
service  to  various  classes  of  customers 
in  Montgomery  convinces  the  Commis¬ 
sion  that  under  the  old  form  of  rate  many 
of  the  smaller  customers  were  actually 
served  at  a  loss,  which  loss  was  made  up 
by  some  other  customers,  or  class  of  cus¬ 
tomers,  making  greater  use  of  the  sendee. 
This  inequity  in  the  Montgomery  case 


was  so  marked  that  the  Commission  feels 
that  a  great  injustice  would  be  done  to  all 
parties  concerned  should  a  return  to  the 
old  form  of  rate  be  made.  It  has  arrived 
at  the  conclusion  that  the  justice  of  a 
sendee  charge  in  making  up  a  gas  rate 
schedule  cannot  be  further  questioned.” 

Now  what  is  the  experience  after  two 
years  with  the  rate?  The  following  table 
shows  the  average  monthly  figures  under 
the  last  year  of  operation  of  the  old  $2.00 
per  thousand  rate  and  under  the  first  two 
years  of  operation  under  the  $2.00  Sen'- 
ice  Charge  Rate. 


Y ear  End i ng  M arch  31 , 

1923  1925  1925 

Number  of  Customers  . 

.  2,810 

2.863 

2.927 

Monthly  Sales  in  M  Cu.Ft . 

.  7,492 

8,318 

9.604 

Monthly  Revenue  in  Dollars  . 

.  $15,094 

$14,104 

$15,638 

Sales  per  Customer,  Cu.Ft . 

. .  2,590 

2,900 

3.250 

Revenue  per  Customer  . 

.  $5.26 

$4.9-3 

$5.33 

The  testimony  of  Mr.  W.  R.  Wag¬ 
goner,  Commercial  Department,  Alabama 
Power  Company,  Montgomery,  Alabama, 
is : 

“The  effect  of  the  two-part  rate  in 
Montgomery  has  more  than  exceeded  our 
anticipation.  After  two  years’  operation 
under  this  rate,  which  is  one  of  the  few 
two-dollar  service  charges  in  use.  we  have 
practically  no  complaint  and  our  sales 
per  customer  and  revenue  per  customer 
have  materially  increased.  Our  output 
increased  to  such  an  extent  that  we  found 
it  necessary  to  increase  our  plant  facili¬ 
ties  last  fall.  From  a  steady  downward 
trend  our  output  and  revenue  curves  are 
now  both  upward. 

“The  effect  of  such  a  rate,  particularly 
one  where  the  service  charge  is  really  ade¬ 
quate,  is  to  eliminate  the  unprofitable 
customers  and  make  better  customers  of 
the  smaller  ones.  The  actual  number  of 
customers  in  Montgomery,  while  increas¬ 
ing,  has  changed  very  little.  At  the  same 
time  the  increase  in  sales  per  customer 
has  been  very  marked.  The  fear  that  a 
large  number  of  customers  would  be  lost 
by  the  introduction  of  this  rate  was 


proven  to  be  groundless  and  while  some 
customers  did  discontinue  on  account  of 
the  sendee  charge  a  very  much  larger 
number  found  it  profitable  to  make  addi¬ 
tional  use  of  gas  and  some  who  could  not 
afford  to  use  gas  at  two  dollars  per  thou¬ 
sand  returned  to  the  use  of  gas  at  one 
dollar  per  thousand  plus  the  two-dollar 
sendee  charge. 

“The  arguments  in  favor  of  the  three- 
part  rate  are  thoroughly  familiar  to  the 
Rate  Structure  Committee  and  we  can 
say  that  our  experience  indicates  the 
theory  to  be  correct  and  borne  out  in 
practical  operation.  The  fears  of  adverse 
public  sentiment  are  groundless  if  the 
matter  is  carefully  handled,  which  re¬ 
quires  a  thorough  education  of  employees 
and  the  public  and  the  backing  of  the 
regulatorv  bodies. 

“We  are  convinced  that  a  two-  or  three- 
part  rate,  properly  proportioned  and 
reasonable  in  amount,  if  left  in  effect  un¬ 
disturbed  for  two  years,  will  never  be 
changed,  either  at  the  request  of  the  cus¬ 
tomer  or  the  Public  Sendee  Commission. 
During  this  period  a  readjustment  of 
customers  takes  place  and  complaint  will 
arise,  however,  if  a  careful  campaign  of 
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education  is  conducted  the  complaints  will 
gradually  disappear  and  the  satisfied  cus¬ 
tomers  will  soon  be  greatly  in  the  ma¬ 
jority.” 

For  the  City  of  Selma,  Alabama,  the 
Commission  approved  a  rate  as  follows : 

Service  Charge:  $1.75  per  month  for 
first  30  cu.ft.  of  maximum  hourly  de¬ 
mand  plus  $1.00  per  month  for  each  ad¬ 
ditional  50  cu.ft.  or  fraction  thereof  of 
maximum  hourly  demand. 

Commodity  Charge:  12  cents  per  100 
cu.ft.  net. 

Minimum  Bill:  A  minimum  charge 
equal  to  the  service  charge  as  determined 
above  will  be  made  for  each  month  of 
the  contract  year. 

Outside  of  the  few  cases  like  those  re¬ 
ferred  to  above  the  improvement  in  rate 
structure  indicated  by  a  study  of  rate  list 
No.  3  is  in  direction  of  an  increase  in 
the  number  of  block  service  rates.  The 
rate  so  designated  is  the  one.  in  which  the 
first  few  hundred  cubic  feet  supplied  to 
each  customer  monthly  (varying  from  1 
to  500  cu.ft.)  is  charged  at  a  sum  which 
includes  a  portion  of  the  costs  incurred 
in  readiness  to  serve,  and  before  any  gas 
is  used  (e.g.,  first  100  cu.ft.  75^).  There 
are  152  such  Block  Service  Rates  in  List 
No.  3  compared  with  107  in  Rate  List 
No.  1. 

Regarding  minimum  bills,  it  may  be  of 
interest  to  know  that  there  are  in  Rate 
List  No.  3 : 


Minimum  Bills: 

Less  than  50^  per  month .  36 

50^  and  less  than  75^  per  mo .  287 

75^  and  less  than  $1.00  per  mo.  .  .  147 

$1.00  and  less  than  $1.50  per  mo.  .  .  243 

$1.50  and  upward  per  mo .  44 


Total  .  757 


Summing  up  all  the  general  rate  struc¬ 
tures  (other  than  class  rates,  i.e.,  Indus¬ 
trial,  Heating,  Restaurant,  etc.),  in  which 
a  service  charge  is  either  separate  or  in¬ 
cluded  in  the  first  block,  there  are  115 
with  service  charge  of  less  than  fifty 
cents,  82  with  from  50  to  75  cents  and 
54  with  75  cents  or  over. 

Twenty-five  per  cent  of  all  general 
rate  schedules,  therefore  have  in  a  meas¬ 
ure  at  least  incorporated  some  feature  of 
better  rate  structure. 

But  more  encouraging  still  is  the  prog¬ 
ress  noted  in  the  Rate  List  No.  3,  as 
shown  in  the  increased  number  of  sched¬ 
ules  for  industrial  consumption,  for 
househeating,  for  restaurant  use,  for 
summer  (off  season)  business,  etc.  Of 
special  industrial  schedules  there  are  97 
on  Rate  List  No.  3,  and  there  are  29  spe¬ 
cial  househeating  rates.  These  numbers 
are  in  themselves  not  so  impressive,  but 
it  must  be  remembered  that  among  the 
general  rate  schedules  there  are  many 
block,  and  block  service  schedules  that 
reach  these  classes  of  business. 

Nothing  in  what  has  been  referred  to 
above  is  so  encouraging  as  is  the  fact 
that  so  many  men  in  the  industry  have 
become  interested  in  and  are  engaged  in 
an  intense  study  of  rate  structure. 

We  call  attention  to  the  work  done  in 
the  Accounting  Section,  by  the  Commit¬ 
tee  on  Analysis  of  Gas  Company  Statis¬ 
tics,  who  have  studied  costs  and  the  fac¬ 
tors  on  which  costs  depend  and  by  which 
they  are  controlled.  We  recommend  the 
serious  study  of  this  work  on  the  part  of 
all  members. 

The  Distribution  Committee,  Technical 
Section,  through  the  appointment  of  the 
Sub  Committee  on  Definition  of  Terms, 
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is  gathering  together  all  data  as  to  load 
factor,  diversity  factor  and  demand  with 
the  view  to  finally  determining  definite 
and  comparable  definition  of  terms  and 
having  them  made  standard  as  far  as  pos¬ 
sible. 

Because  of  this  widespread  interest  and 
study  the  Committee,  in  Appendix  I  of 
this  report,  has  secured  a  study  in 
costs  of  various  classes  of  business  and 


some  of  the  observations  and  data  upon 
which  such  classifications  are  based. 

In  Appendix  II,  Mr.  T.  V.  Purcell  ex¬ 
plains  how  Chicago  can  afford  to  sell 
heating  gas  23  cents  cheaper  than  the 
gas  sold  to  ordinary  consumers. 

Reference  should  here  be  made  also  to 
a  paper  to  be  read  by  Mr.  Purcell  on 
“Rates  for  Industrial  Gas”  to  be  read  at 
this  convention. 


On  Rate  Structure  in  General 

For  more  than  twenty  years  there  has 
been  active  discussion  in  the  gas  business 
of  the  elements  of  cost  underlying  the 
service  of  the  gas  utility,  and  of  policy 
with  regard  to  rate  structure  based  upon 
such  costs.  It  must  be  said  that  little 
progress  has  been  made  in  the  actual 
adoption  of  rate  structure  along,  these 
lines,  and  yet  there  are  signs  that  the 
day  is  dawning.  When  one  state  commis¬ 
sion  approves  a  fixed  charge  of  $2.00  a 
month  to  cover  “customer  costs”  and  “de¬ 
mand  costs”,  and  in  addition  to  which  gas 
used  is  paid  for  at  a  rate  per  thousand 
cubic  feet,  it  must  be  said  that  a  begin¬ 
ning  has  been  made  in  the  adoption  of  a 
rate  structure  based  upon  costs.  No  doubt 
a  decision  of  this  kind  was  arrived  at 
only  after  clear  presentation  of  a  case  of 
great  necessity.  The  Companies  are 
numerous  who  have  equally  urgent  ne¬ 
cessity  of  a  change  in  their  rate  structure 
that  will  enable  them  to  sell  gas  in  vol¬ 
ume,  and  of  such  load  factor,  as  to  make 
their  plant  investment  pay  better  and  be 
of  greater  usefulness  to  the  community 
served,  and  enable  them  to  supply  new 
uses  at  a  cost  which  such  uses  can  bear. 

There  are  three  fundamental  principles 
in  rate  making,  namely,  the  cost  of  the 
service,  the  value  of  the  service  to  the 
customer  and  avoidance  of  discrimination. 


The  great  difficulty  seems  to  lie  in  recon¬ 
ciling  these  three  principles  in  their  appli¬ 
cation  in  any  given  case.  We  have,  first, 
the  difficulty  of  finding  the  true  costs, 
and  second,  we  have  the  divergence  of 
opinion  and  lack  of  experience  as  to  what 
the  service  is  reasonably  worth.  Rate 
regulating  bodies  will  be  very  alert  to 
discover  and  prevent  discrimination. 

Cost  of  Service 

There  are  three  elements  in  the  cost  of 
service  that  have  come  to  receive  quite 
general  recognition.  There  are,  first,  the 
costs  that  are  designated  “customer  costs” 
because  they  are  proportionate  to  the 
number  of  customers  and  are,  therefore, 
essentially  alike  for  each  customer.  It 
is  the  number  of  customers  that  to  a  large 
degree  determines  the  physical  extent  of 
the  utility’s  property,  especially  of  the 
distribution  system.  Customers,  as  such, 
require  that  extensions  be  made  for  them, 
and  they  are  made  without  placing  upon 
the  customer  the  obligation  to  use  a  cer¬ 
tain  quantity  of  gas.  Customers  require 
an  individual  service  pipe  to  supply  them ; 
a  meter  must  be  placed  to  measure  their 
individual  use  of  gas,  no  matter  how 
great  or  small  that  use.  There  are  ex¬ 
penses  such  as  accounting,  collecting, 
reading  of  meters,  maintenance  of  meters 
and  service  pipes,  etc.,  that  must  be  aver¬ 
aged  for  the  consumers  as  a  whole.  The 
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Kansas  Commission  has  used  the  follow¬ 
ing  definition  of  “customer  costs” :  “The 
‘customer  charge’  consists  of  the  expense 
of  bookkeeping,  billing,  collecting,  set¬ 
ting,  removing  and  repairing  meters, 
gratuitous  complaint  service,  office  rents, 
meter  reading  and  other  expenses,  and  a 
part  of  the  fixed  charges  of  the  physical 
property.  The  aggregate  of  these  vari¬ 
ous  customer  expenses  will  be  identical 
for  all  customers  regardless  of  whether 
they  use  gas  in  small  or  large  amounts,  or 
no  gas  at  all.  The  ‘customer  charge’  has 
often  been  incorrectly  referred  to  as  the 
expense  of  reading  the  meter,  but  this  is 
only  one  minor  item.” 

The  “demand  cost”  is  perhaps  not  so 
easily  recognized  as  being  something 
apart  from  the  volume  of  gas  used.  The 
plant  of  the  company,  both  for  the  pro¬ 
duction  of  gas  and  for  its  distribution  to 
customers,  is  subject  to  the  demands 
made  upon  it,  which  vary  hourly,  daily, 
and  seasonally,  and  the  capacity  that  must 
be  provided  is  that  which  shall  be  equal 
to  the  maximum  composite  demand  of  all 
customers.  The  distribution  capacity 
must  be  that  of  the  maximum  demand 
momentarily  exercised  by  all  customers. 
Gas  as  produced  is  stored  in  holders,  and 
production  goes  on,  as  nearly  as  may  be, 
uniformly  throughout  the  twenty-four 
hours,  and  so  it  may  be  said  that  manu¬ 
facturing  capacity,  together  with  storage, 
must  be  ample  to  meet  the  maximum 
twenty- four  hour  use.  If  the  function 
of  plant  is  to  meet  the  demands  that  cus¬ 
tomers  make  upon  it,  it  is  obvious  that  the 
costs  of  providing  and  maintaining  it  are 
related  to  the  demands  made  by  cus¬ 
tomers  and  not  to  the  quantity  used  in  a 
month  or  a  year.  Such  costs  are:  inter¬ 
est  and  depreciation,  taxes  on  the  produc¬ 
tion  plant  and  distribution  system,  as 
well  as  certain  operating  expenses.  The 
Kansas  Commission  has  adopted  this  defi¬ 
nition  for  the  “demand  charge” :  “A  ‘de¬ 


mand  charge’  consists  of  that  part  of 
company  expense  incidental  to  providing 
and  maintaining  the  production,  transmis¬ 
sion  and  distribution  system  of  sufficient 
capacity  to  render  service  as  required. 
The  principal  elements  in  this  cost  are 
the  fixed  charges,  among  which  are  inter¬ 
est,  taxes  and  depreciation  on  the  neces¬ 
sary  plant,  and  part  of  the  operating  and 
maintenance  expense  of  the  physical 
property.  The  ‘demand  charge’  is  dis¬ 
tributed  among  the  customers  in  propor¬ 
tion  to  the  demand  which  is  contracted 
for  by  each  customer,  and  hence  in  the 
proportion  which  each  customer  contrib¬ 
utes  towards  the  creating  of  the  total  de¬ 
mand  expense.” 

The  “commodity  cost”  consists  of  the 
items  of  material  and  labor,  and  expenses 
and  repairs  directly  entering  into  the  pro¬ 
duction  of  gas,  and  which  are  directly 
proportionate  to  the  volume  produced. 

To  determine  what  the  costs  under  the 
three  heads  of  “customer”,  “demand” 
and  “commodity”  are,  necessitates  the 
analysis  of  all  expenses  or  charges  so  that 
they  can  be  correctly  allocated  under 
these  three  different  headings.  This  is 
not  so  difficult  to  do  for  the  trained  ana¬ 
lyst.  The  difficulty  arises  when  you  come 
to  incorporate  the  three  different  ele¬ 
ments  of  cost  into  a  schedule  of  rates  and 
to  fix  the  rate  of  demand  of  consumers, 
and  it  results  in  increasing  the  cost,  as 
compared  with  present  prices,  to  a  large 
number  of  customers.  The  total  revenue 
in  either  case,  of  course,  would  be  the 
same,  but  inevitably  the  result  is  found 
that  50%  to  75%  of  customers  are,  under 
existing  rates,  not  paying  the  costs  that 
are  found,  by  the  above  described  method 
of  allocation,  to  have  been  created  in  the 
rendering  of  service  to  them  and  in  the 
readiness  to  render  service.  In  such  allo¬ 
cation  of  expenses  it  has  been  found  that 
“customer  costs”  are  in  excess  of  $1.00 
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per  month  per  customer,  and  that  for  the 
ordinary  customer  the  average  “demand 
costs”  are  in  excess  of  $1.00  per  month, 
so  that  for  these  two  elements  of  cost  of 
service,  $2.00  per  month  should  be  paid 
by  each  ordinary  customer.  By  the  term 
“ordinary  customer”  is  meant  the  great 
body  of  people  supplied  for  the  domestic 
uses  of  cooking,  etc.  In  the  application 
of  the  three  part  rate  the  average  bill 
would  not  be  increased  (assuming,  of 
course,  that  no  increase  of  total  revenue 
is  to  be  secured),  but  the  bills  below  the 
average  would  have  to  be  increased,  and 
those  above  the  average  would  be  corre¬ 
spondingly  decreased.  This  result  cannot 
be  avoided,  and  the  difficulty  in  the  path 
of  the  three  part  rate  is  precisely  this  dif¬ 
ficulty  of  increasing  the  bills  to  from  50% 
to  75%  of  all  the  customers. 

Here  enters  the  question  as  to  what  the 
service  is  worth.  The  service  to  those 
who,  under  application  of  the  three  part 
rate,  would  have  their  bills  increased 
might  be  indispensable,  and  so  would  be 
said  to  be  worth  all  that  it  costs  to  fur¬ 
nish.  However,  regulating  bodies  will  be 
very  careful  to  determine  whether  such 
increase  would  be  a  real  burden  to  those 
who  can  ill  afford  to  bear  it,  and  should 
they  see  in  such  increase  a  real  burden 
they  will  scrutinize  very  critically  the 
methods  of  arriving  at  the  customer  and 
demand  charges  and  search  for  the  slight¬ 
est  evidence  of  discrimination.  If  the 
small  customer,  meaning  by  that,  one 
using  a  small  quantity  of  gas  per  month, 
were  in  effect  discriminated  against  in 
favor  of  the  larger  customer,  such  a  rate 
would  be  found  indefensible.  It  will 
never  be  possible  for  every  individual 
customer  to  be  dealt  with  upon  the  basis 
of  all  the  facts  in  his  particular  case,  but 
as  to  groups  and  classifications  there 
should  be  no  discrimination.  If  the 
smaller  customer  may  not  be  discrimi-  . 
nated  against  in  favor  of  the  larger, 


neither  should  the  larger  customer  be  dis¬ 
criminated  against  in  favor  of  the  smaller, 
as  he  is  under  the  present  rate  structure. 
At  the  present  time  the  large  customer  is 
bearing  a  large  share  of  the  cost  of  the 
smaller  customer,  and  that  not  because 
the  smaller  customer  cannot  bear  it,  or 
that  it  will  be  a  burden  to  ask  the  smaller 
customer  to  pay  his  full  cost. 

There  is  still  a  widespread  impression 
that  the  small  customer,  the  one  using  a 
small  quantity  of  gas  per  month,  is  the 
poor  man,  the  laboring  man — or  at  any 
rate  the  impression  exists  that  the  small 
customer  is  the  one  who  keeps  his  bill 
down  to  the  necessities  of  his  purse.  As 
a  matter  of  fact,  and  it  has  been  demon¬ 
strated  by  investigation,  the  laboring  man 
and  woman  are  not  the  small  customers, 
but  have  bills  that  are  very  near  the  aver¬ 
age.  It  is  not  the  man  or  woman  that 
must  keep  down  the  gas  consumption  be¬ 
cause  of  the  cost,  that  is  the  small  cus¬ 
tomer,  but  the  one  who  has  little  use  for 
gas,  and  whose  circumstances  and  type 
of  residence  are  such  that  he  cannot  use 
larger  quantities  of  gas.  No  doubt  there 
will  be  occasional  poor  people  in  the  class 
of  very  small  customers,  but  as  a  class 
the  “small  customers”  are  not  identical 
with  our  poor  people.  Why,  then,  should 
it  be  spoken  of  as  a  burden  when  it  is 
proposed  to  place  the  costs  upon  these 
small  customers? 

The  utility  management,  in  proposing 
the  introduction  of  a  rate  based  on  cost, 
will  be  very  careful,  in  its  own  interest, 
not  to  ask  for  a  rate  that  will  increase  the 
cost  to  small  customers  more  than  can 
reasonably  be  expected.  It  will  consider 
very  carefully  what  the  effect  of  compe¬ 
tition  will  be,  for  after  all  we  are,  in  a 
very  real  sense,  in  competition  with  other 
fuels.  We  need  not  think  of  going  back 
to  solid  fuel,  with  all  its  attendant  in¬ 
convenience  and  dirt;  there  are  oil  and 
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electricity  with  which  we  must  compete. 
It  will  be  seen  that  the  closest  kind  of 
study  of  rate  structure  must  be  made, 
and  that  it  is  no  small  task  to  arrive  at  a 
judgment  as  to  the  extent  to  which  costs 
can  be  applied  in  the  making  of  rates, 
taking  into  account,  duly,  what  the  serv¬ 
ice  is  reasonably  worth  and  avoiding  dis¬ 
crimination. 

Seventy-five  per  cent  of  our  business 
(by  volume  of  commodity)  is  with  our 
domestic  customers,  and  they  constitute 
over  90%  of  the  number  of  customers. 
Considering  them  as  a  group,  they  vary 
in  the  amount  of  commodity  they  take, 
and  we  have  repeatedly  analyzed  our  cus¬ 
tomers  along  this  line.  We  have  not, 
however,  studied  very  carefully  how  the 
various  classes  in  this  group  of  domestic 
customers  affect  our  costs.  We  are  not 
sufficiently  impressed  with  the  customer 
costs  that  are  created.  Except  in  a  very 
few  cases,  the  only  attempts  at  recogniz¬ 
ing  these  costs  in  the  rates  to  the  domestic 
customers  have  been  in  the  service 
charges  and  the  so-called  block  service 
rate,  meaning  by  that  the  rate  in  which 
the  initial  very  small  increment  is  at  a 
fixed  price,  constituting  also  a  minimum 
bill.  Perusal  of  the  rate  lists  shows  that 
this  class  of  rates  is  growing,  though  in 
some  of  these  rates  the  recognition  of 
Customer  Costs  is  only  slight. 

How  is  it  now  with  the  “demand”  ele¬ 
ment  of  costs,  and  in  connection  there¬ 
with — the  “diversity”  of  demand  among 
our  domestic  customers?  In  speaking  of 
the  “demand”  feature  we  are  thinking  of 
the  uses  that  constitute  the  bulk  of  our 
sales,  namely,  domestic  cooking,  domestic 
lighting,  and  domestic  waterheating,  and 
leaving  out  of  consideration  for  the  time 
being  the  incidental  use  for  space  heating. 
The  “demand”  phase  of  serving  these 
uses  is  not  wholly  bad.  For  while  we 
have  large  numbers  of  domestic  cus¬ 


tomers  with  a  5%  individual  load  factor 
of  distribution  the  diversity  among  cus¬ 
tomers  is  such  as  to  produce  a  load  factor 
for  the  distribution  plant  as  a  whole  of 
25%  to  30%,  and  while  load  factor  of 
the  twenty-four  hour  demand  of  domestic 
customers  varies  from  50%  to  75%,  the 
diversity  of  manufacturing  demand  pro¬ 
duces  for  the  plant,  as  a  whole,  a  load 
factor  of  85%.  But  however  great  this 
diversity  among  domestic  customers  is 
ordinarily,  on  certain  days  it  disappears 
to  a  large  extent,  as  on  Thanksgiving  Day 
when  the  cooking  of  dinners  coincides  to 
a  much  greater  extent  than  it  does  on 
other  days.  It  is  on  that  day  when,  not¬ 
withstanding  the  entire  industrial  load  is 
off  the  plant,  that  by  far  the  heaviest  de¬ 
mand  is  made  upon  the  distribution  ca¬ 
pacity.  Thus  the  domestic  customers  cre¬ 
ate  our  maximum  hourly  demand  on  days 
when  there  is  no  industrial  demand,  yet 
on  other  days  the  diversity  of  use  among 
domestic  customers  is  such  that  though 
the  industrial  uses  are  added  to  the  load, 
the  maximum  hourly  rate  is  not  nearly 
as  great.  Of  course  these  phases  of  de¬ 
mand  are  not  referred  to  as  being  uni¬ 
versal.  Demand  and  diversity  factors  are 
peculiar  to  each  locality  and  must  be 
studied  as  such. 

The  demand  for  gas  for  use  in  house 
heating  is  growing,  and  the  question  of 
what  this  class  of  service  will  actually 
cost  is  a  very  earnest  one.  In  the  analy¬ 
sis  of  cost  of  this  business,  since  it  is 
additional  business,  the  question  is,  what 
will  be  the  additional  costs  to  the  utility 
of  such  business?  That  should  not  mean 
that  present  spare  capacity  might  be  used 
to  supply  house  heating  without  assessing 
the  “demand  costs”  of  such  capacity  in 
house  heating  rates,  but  rather  the  cost 
of  additional  capacity  still  to  be  built 
should  be  borne  in  mind.  If  such  house 
heating  can  be  supplemented  by  other 
business  of  opposite  seasonal  characteris- 


170 


tics,  the  capacity  costs  will  be  shared  be¬ 
tween  house  heating  and  such  uses,  and 
would  therefore  fall  less  heavily  on  each. 
For  a  utility  having  an  extraordinary 
summer  load,  with  plant  capacity  idle  dur¬ 
ing  the  winter,  house  heating  would  be  an 
ideal  load  to  take  on. 


Rate  Structure  is  a  vital  problem  to 
some  gas  utilities  right  now.  It  may  be 
of  less  immediate  importance  to  others 
at  the  present  moment,  but  its  close  study 
from  many  different  standpoints  is  essen¬ 
tial. 
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APPENDIX  1 


REPORT  OF  COMMITTEE  ON  RATE  STRUCTURE 


A  STUDY  IN  CLASS  RATES 


Ewald  Haase,  Milwaukee,  Wis. 


Cost  of  Service  is  the  foundation  for 
correct  rate  structure  and  Cost  of  Serv¬ 
ice  can  only  be  determined  by  a  proper 
analysis  and  allocation  of  all  expenses. 
This  has  been  said  repeatedly  by  Rate 
Structure  Committees  of  previous  years. 
It  has  also  been  shown  in  various  wavs 

j 

how  such  allocations  may  be  made. 

In  such  allocations  and  analyses  de¬ 
mands  and  diversities  of  demand  have 
been  referred  to,  and  since  these  charac¬ 
teristics  of  gas  consumption  are  an  im¬ 
portant  element  in  cost  allocation,  and 
are  distinctive  for  various  classes  of  cus¬ 
tomers,  they  are  being  more  widely 
studied. 

Such  a  study  of  demands  and  load  fac¬ 
tors  of  a  plant  having  annual  sales  of 
6,200,000  M.  cubic  feet  is  herewith  sub¬ 
mitted  for  the  sake  of  rate  studies  that 
may  be  based  upon  them.  Any  conclu¬ 
sions  that  may  be  drawn  from  these 
charts  and  any  cost  studies  based  upon 
them  are  of  course  applicable  to  this  plant 
only. 

In  Chart  I  we  have  the  maximum 
hourly  sendouts  on  the  day  of  maximum 
use  in  24  hours,  and  the  maximum  hourly 
sendouts  on  Thanksgiving  Day,  also  a 
weekday  and  a  Sunday  of  low  tempera¬ 


ture.  On  Thanksgiving  Day  and  Sun¬ 
days  or  other  holidays  industries  are 
shut  down,  so  that  the  demands  shown  on 
these  days  are  the  coincident  demands 
of  domestic  customers.  The  heaviest  de¬ 
mands  for  cooking  in  hotels  and  restau¬ 
rants  on  holidays  fall  into  an  earlier  hour 
of  the  day  than  the  maximum  demands 
of  domestic  cooking. 

Thus  the  maximum  demand  on 
Thanksgiving  and  Sundays  is  the  domes¬ 
tic  customers’  combined  demand.  On 
these  days  domestic  customers  cook  more 
elaborate  meals  than  on  weekdays  and 
they  cook,  them  at  the  same  time.  On 
weekdays  meal  time  is  diversified  and 
meals  are  simpler.  This  is  evident  from 
the  fact  that  on  a  weekday,  when  the  in¬ 
dustrial  load  is  heaviest,  the  maximum 
hourly  demand  is  greatly  less  than  on 
Thanksgiving  or  Sundays  and  occurs  at 
a  different  hour. 

The  plant  has  a  transmission  and  dis¬ 
tribution  capacity  determined  by  the 
maximum  momentarv  demands,  and  this 
maximum  demand  is  that  of  domestic 
customers  acting  separately  from  the  in¬ 
dustrial  customers,  and  the  capacity  thus 
required  is  800,000  cubic  feet  per  hour 
or  32%  greater  than  needed  when  do¬ 
mestic  and  industrial  customers  combine. 
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To  this  extent  and  depending  on  the 
location  of  industries,  the  company  could 
take  on  a  load  of  such  characteristics  as 
the  present  industrial  business  of  2,800,- 
000,000  per  annum,  or  approximately 
40%  of  its  present  total  output  without 


adding  to  its  transmission,  and  perhaps 
not  materially  to  its  distribution  capacity. 

At  this  point  it  will  be  interesting  to 
look  at  the  demands  and  the  load  factors 
of  various  classes  of  business. 


Demands 

Hrly.  Rate  Gas  Used 

of  in  Annual 

Max.  i 24  Hrs.  Consumption 


1.  An  individual  domestic  customer  80 

2.  All  domestic  customers  .  2,450,000 

3.  An  individual  industrial  customer  1,600 

4.  All  industrial  customers  .  430,000 

5.  All  customers  combined  on  max. 

day  of  maximum  sendout .  1,660,000 


280  43,600 

19,850,000  4,688,432,000 

22,000  4,761,300 

5,200,000  1,515,355,100 

21,402,000  6,203,787,100 


Load  Factors 

A — Daily  Load  factor — based  on  max.  hourly  demand. 
B — Annual  Load  factor — based  on  max.  hourly  demand. 
C — Annual  Load  factor — based  on  max.  24  hrs.  use. 


1.  An  individual  domestic  customer  . 

2.  All  domestic  customers  . 

(based  on  max.  hrly.  demand  on  Thanksgiving  Day) 

3.  An  individual  industrial  customer  . 

4.  All  industrial  customers  (Est.)  . 

5.  All  customers  combined  . 

(based  on  max.  hrly.  demand  on  day  of  max.  24  hr.  sendout) 


A 

B 

c 

14% 

6. 

2% 

43% 

33% 

22 

% 

65% 

57% 

34 

% 

60% 

50% 

40 

% 

80% 

53% 

43 

% 

79% 

While  in  Chart  No.  I  we  have  seen 
how  the  domestic  consumption  dominates 
and  determines  the  transmission  and  dis¬ 
tribution  capacity  required,  we  have  in 
the  foregoing  tables  a  vision  of  the  load 
factors  of  the  domestic  business  con¬ 
trasted  with  the  industrial  business. 


sumption  is  to  show  that  these  differences 
cause  a  difference  in  the  cost  of  serving 
these  classes  of  business. 

An  allocation  of  all  costs  of  the  plant 
referred  to  (including  its  actual  return 
on  investment),  on  the  four  part  cost 
basis,  for  the  year  1924,  give  the  follow¬ 
ing  totals: 


Our  purpose  in  contrasting  these  char¬ 
acteristics  of  domestic  and  industrial  con¬ 
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Total 

Customer 

Mfg.  Demand 

Distr.  Demand 

Commodity 

$4,348,261.86  (.7815) 
$  184,352.47 

$1,601,802.04  (.2582) 

$  57,546.31 

$952,461.80  (.1535) 

$  33,988.73 

$876,995.42  (.1414) 

$  32,255.20 

$1,417,002.60  (.2284) 
$  50,562.23 

$4,673,909.39 

$1,544,255.73 

$918,473.07 

$844,740.22 

$1,366,440.37 

Total  No.  of  Customers 

Max.  24  hr.  use 

Cu.ft.  per  hr. 
momentary  demand 

Cubic  feet 

Total  Sales 

Other  Utilities 

126,319 

6,762 

21,500,000 

1,100,000 

2,500,000 

130,000 

6,203,787,100 

317,004,400 

119,557 

20,400,000 

2,370,000 

5,886,782,700 

$13.00  $4.50  $35.50  $.232 

119,557 
Indus.  2,123 


Domestic  117,434 


The  above  elements  of  cost  are  then 


mestic  and  industrial  consumption  as  fol- 


used  in  figuring  the  cost  of  serving  do-  lows : 


Cost  of  Serving  Domestic  Customers 

Customer  Cost:  117,434  X  13.00  per  annum 
Mfg.  or  24  hr.  demand  cost,  15,500,0  c.  cu.ft.  X  4.50  per  annum 
Distr.  or  hrly.  demand  cost,  2,366,5  c.  cu.ft.  X  35.50  840,107 

(dess  oper.  cost  charged  Indus.)  35,377 


Commodity  Cost,  4,448,638,7  c.  cu.ft.  X  -232 


Revenue  from  domestic 

Deficiency  of  revenue 
Difference  unaccounted  for 


Cost  of  Serving  Industrial  Customers 
Customer  Cost:  2,123  X  13.00  per  annum 
Mfg.  or  24  hr.  demand,  4,900,0  c.  cu.ft.  X  4.50  per  annum 
Distr.  or  hrly.  demand,  Operating  costs  only 
Commodity  Cost,  1,438,144,5  c.  cu.ft.  X  -232 


Revenue  from  Industrial 
Excess  of  revenue  over  cost 


=  1,526,642 
=  697,500 


=  804,730 

=  1,032.084 


4,060,956 

3,763,820 


297,136 

4,165 


292,971 


=  27,599 

=  220,500 

=  35,377 

=  333,642 


617,118 

910,089 


292,971 


In  the  above  computation  it  is  shown 
that  the  cost  of  industrial  business  is 
32%  less  than  the  revenue,  and  if  the  full 
pro  rata  charge  for  distribution  demand 
be  added  to  the  costs,  the  revenue  would 
still  be  22%  in  excess  of  the  cost. 

Additional  or  Future  Business 

In  calculating  the  cost  of  additional 
business  it  must  be  determined  which 
•terns  of  cost  will  be  incurred  by  such 


business.  It  has  been  shown  in  the  pre¬ 
ceding  pages  that  if  true  costs  are  applied 
as  the  foundation  for  rates,  certain 
classes  of  industrial  business  are  entitled 
to  much  lower  rates  than  they  now  enjoy. 

For  additional  business,  however,  the 
safest  way  to  construct  a  rate  is  to  find 
the  cost  of  such  business  as  it  will  incur 
future  plant  costs  and  additional  operat¬ 
ing  expenses.  It  would  be  wise  to  figure 


178 


on  additional  plant  required  though  for 
the  present  the  additional  business  would 
be  supplied  from  existing  spare  capacity. 
So  for  additional  industrial  business  we 
will  have  additional  costs  as  follows : 

1.  Fixed  capital  charges  (return  on 
Investment,  Taxes  and  Retirement 
Exp.)  (about  13%)  on  new  pro¬ 
duction  plant. 

2.  Production  cost  of  gas  in  such  plant. 

3.  No  fixed  capital  charges  for  trans¬ 
mission  and  distribution  unless  spe¬ 
cial  extensions  are  required  to  reach 
additional  customers.  It  was  shown 
above  that  for  industrial  consump¬ 
tion  there  exists  large  spare  capac- 
itv. 

4.  Fixed  Capital  Charges  on  special 
service  pipes  and  meters. 

5.  Additional  distribution  operating 
expenses,  i.e.,  pumping  gas,  main¬ 
tenance  of  special  services  and  me¬ 
ters. 

6.  Customer  costs. 

It  is  the  purpose  of  this  report  to  il¬ 
lustrate  general  principles  only,  because 
each  rate  situation  will  have  to  be  dealt 
with  on  the  facts  and  circumstances  in 
the  case.  The  principle  of  a  rate  for  ad¬ 
ditional  business,  based  on  additional 
costs,  has  had  ample  recognition  in  regu¬ 
latory  decisions.  Where  a  customer  or 
group  of  customers  pay  their  full  share 
of  the  costs  which  they  incur  and  a  meas¬ 
ure  of  profit  in  addition  thereto,  they  are 


hot  a  burden  upon  any  other  class  of  cus¬ 
tomers,  in  fact  a  source  of  additional 
profit,  which,  but  for  the  rate  so  estab¬ 
lished,  could  not  be  secured — to  the  det¬ 
riment  of  the  company  and  its  other  cus¬ 
tomers  eventually.  If  by  rates  so  con¬ 
structed  it  is  possible  to  get  business  of  a 
competitive  nature,  that  could  not  other¬ 
wise  be  secured,  it  is  to  the  advantage  of 
the  company  and  all  its  customers. 

It  is  coming  to  be  recognized,  too,  that 
where  there  are  seasonal  valleys  in  the 
sales  curve  concessions  may  be  made,  in 
the  construction  of  rates,  for  business 
that  cannot  be  had  on  ordinary  rates,  for 
costs  of  manufacturing  capacity,  as  well 
as  distribution  capacity  which  is  domi¬ 
nated  by  demands  of  other  business.  Such 
new  business  would  be  classified  as  “off 
season”  business  and  the  rate  should  be 
restricted  to  such  periods  as  are  really 
“off  season”  peak. 

In  like  manner  restricted  service  rates 
(if  necessary  to  obtain  a  worth  while  vol¬ 
ume  of  sales)  would  be  made  for  night 
use  onlv. 

For  purposes  of  illustration  only,  a  se¬ 
ries  of  demand  rate  schedules  are  given, 
which  embody  the  principles  discussed 
in  this  report.  They  are  not  based  on  the 
cost  analysis  referred  to  in  the  earlier 
part  of  the  report,  but  are  based  on  costs 
obtained  in  another  company,  and  are 
furnished  by  Mr.  C.  D.  Robison. 


RATE  SCHEDULE  NO.  2 
Wholesale  Rate 

(Available  if  requested  by  customer) 

(Unrestricted  Service) 

Available  for  all  customers  requiring  unrestricted  service  and  having  a  connected 
load  in  excess  of  300  cubic  feet  per  hour. 

Rate  per  month  based  upon  yearly  contract. 

Customers’  Charge — $1.00  per  month. 

Manufacturing  Demand  Charge — $0.30  per  100  cu.ft.  of  maximum  24 
hr.  demand. 

Distribution  Demand  Charge — $4.40  per  100  cu.ft.  -of  maximum  hrly. 
demand. 

Commodity  Charge — $0.60  per  1000  cu.ft.  of  gas  used. 

(Note:  For  method  of  determining  the  demand,  see  note  on  page  10.) 
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RATE  SCHEDULE  NO.  3 
Wholesale  Rate 

(Restricted  Service)  (Night  use  only) 

(Available  if  requested  by  customer) 

Available  for  all  customers  having  a  connected  load  in  excess  of  300  cu.ft.  per 
hour  and  who  will  not  require  or  demand  service  between  the  hours  of  7  A.M. 
and  7  P.M. 

Rates  per  month  based  upon  yearly  contract. 

Customers’  Charge — $1.00  per  month. 

Manufacturing  Demand  Charge — $0.30  per  100  cu.ft.  of  maximum  24 
hr.  demand. 

Commodity  Charge — $0.60  per  1000  cu.ft.  of  gas  used. 

RATE  SCHEDULE  NO.  4 
Wholesale  Rate 

(Restricted  Service)  (For  summer  use  only) 

(Available  if  requested  by  customer) 

Available  for  all  customers  having  a  connected  load  in  excess  of  300  cubic  feet 
per  hour  who  will  not  require  or  demand  service  between  November  loth  and 
March  loth. 

Customers’  Charge — $1.00  per  month,  12  mos.  in  the  year. 

Commodity  Charge — $0.60  per  1000  cu.ft.  of  gas  used. 


Note 

Method  of  Determining  the  Amount 
of  the  Demand  Charges 

Manufacturing  Demand 

The  Manufacturing  Demand  will  be 
determined  by  dividing  the  maximum 
consumption  found  in  any  month  of  any 
year  of  the  life  of  the  contract,  by  the 
number  of  days  in  that  month  and  the 
quotient  so  found  by  1.3. 

Distribution  Demand 

The  Distribution  Demand  will  be  de¬ 
termined  by  observing  the  quantity  of  gas 
consumed  in  one  hour  with  all  burners 
:n  full  operation,  which  will  indicate  the 
connected  load,  the  figures  so  obtained  to 
be  divided  by  1.3  to  obtain  the  Distribu¬ 
tion  Demand. 

General  Provisions 

All  contracts  for  wholesale  service 
will  be  for  a  term  of  one  year  and  there¬ 
after  until  terminated  by  60  days’  notice 
by  either  party  thereto. 


Before  entering  into  a  contract  under 
either  Schedule  2  or  3,  the  amount  of  the 
probable  manufacturing  and  distribution 
demands  will  be  estimated  by  the  Gas  De¬ 
partment.  If  during  the  life  of  the  con¬ 
tract  a  higher  manufacturing  or  distribu¬ 
tion  demand,  calculated  as  indicated 
above,  occurs,  the  higher  demand  is  to  be 
effective  for  one  year  thereafter  or  until 
a  still  higher  demand  occurs,  which  in 
turn  will  be  effective  for  one  year.  If  in 
any  year,  occurring  12  months  after  the 
greatest  manufacturing  or  distribution 
demand  has  been  in  effect  and  paid  for  by 
the  customer  the  maximum  of  either  of 
these  demands  determined,  as  indicated 
above,  are  less  than  those  paid  for  by  the 
customer  the  amount  of  excess  charges 
for  demands  paid  for  during  this  year 
shall  be  refunded  and  the  greatest  de¬ 
mand  occurring  in  this  year  shall  be  used 
for  determining  the  demand  charges  in 
the  future  until  higher  demands  again  oc¬ 
cur. 

If  a  customer  contracts  for  either  of 
the  restricted  services  provided  for  above, 
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and  later  desires  to  have  unrestricted 
service  or  if  a  customer  obtaining  service 
under  a  restricted  service  contract  shall 
take,  with  or  without  notice  to  the  dis¬ 
trict,  service  at  times  not  provided  for  in 
these  contracts,  the  customer  shall  be 
charged  and  pay  for  service  at  full  un¬ 


restricted  wholesale  rates  from  the  date 
of  his  contract  or  for  one  year  prior  to 
the  time  such  unauthorized  demand  oc¬ 
curred  whichever  is  for  the  lesser  period, 
and  shall  continue  to  pay  for  such  un¬ 
restricted  service  so  long  as  such  service 
may  be  used  by  the  customers. 
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APPENDIX  2 


REPORT  OF  COMMITTEE  ON  RATE  STRUCTURE 


RATES  FOR  HOUSEHEATING 


Theodore  V.  Purcell,  Chicago,  Ill. 


Rates  for  Househeating 

Chicago’s  rate  for  gas  to  ordinary  cus¬ 
tomers  averages  99  cents  a  thousand  cubic 
feet;  gas  for  househeating,  however,  is 
sold  through  separate  meters  on  a  special 
rate  and  averages  76  cents  a  thousand. 
In  view  of  the  well-known  fact  that 
househeating  requires  a  very  much  larger 
investment  in  manufacturing  equipment 
than  that  required  by  the  ordinary  do¬ 
mestic  load,  the  question  arises  how  can 
the  Chicago  company  afford  to  sell  house¬ 
heating  gas  23  cents  cheaper  than  the  gas 
sold  to  ordinarv  customers. 

m/ 

It  would  be  difficult  to  justify  this 
househeating  rate  by  a  theoretical  dis¬ 
cussion  of  the  relative  costs  of  the  two 
classes  of  service.  If  we  follow  the  usual 
procedure  of  constructing  a  rate  from  a 
correct  allocation  of  costs,  but  without 
previously  apportioning  the  charges  be¬ 
tween  the  two  classes  of  business,  it  will 
be  difficult  to  show  that  househeating  gas 
can  be  sold  at  any  price  less  than  that 
now  applied  to  the  domestic  load,  but 
have  we  not  reached  the  point  where  this 
question  should  be  considered  in  the  light 
of  actual  conditions  rather  than  theories? 

The  problem  is  not  a  comparison  of 
the  cost  of  the  present  composite  load 
with  a  load  of  equal  volume  consisting 


exclusively  of  househeating ;  it  is  rather 
a  comparison  of  the  cost  of  the  present 
load  with  a  combination  of  the  present 
load  and  the  new  househeating  load. 

In  the  consideration  of  this,  it  is  not 
necessary  to  assume  an  independent  sys¬ 
tem  of  manufacturing  and  distributing 
equipment  for  the  househeating  load.  We 
may  take  it  for  granted  that  a  great  deal 
of  the  present  equipment  will  be  avail¬ 
able  for  this  new  business,  and  that,  for 
the  present,  at  least,  it  is  only  necessary 
to  charge  into  the  price  for  househeating 
the  additional  equipment  that  must  be 
provided. 

Before  proceeding  further,  let  us  con¬ 
sider  the  characteristics  of  the  two  loads. 
The  output  of  gas  for  last  year  was  33 
billion  cubic  feet  and  the  maximum  day 
was  128  million  cubic  feet.  This  is  a 
load  factor  of  70%,  or  258  days’  use  of 
the  maximum  day. 

If  we  assume  a  heating  load  of  the 
same  volume,  33  billion  cubic  feet  a  year, 
the  maximum  day  will  be  320  million,  in¬ 
dicating  a  load  factor  of  28%  or  100 
days’  use  of  the  maximum  day. 

It  follows  that  a  manufacturing  plant 
two  and  a  half  times  as  great  as  the  pres¬ 
ent  plant  would  be  required  to  supply  gas 
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to  househeating  customers  whose  aggre¬ 
gate  consumption  is  equal  in  volume  to 
the  present  load.  That  is,  if  we  take  on 
60,000  househeating  customers  each  using 
500,000  cubic  feet  per  year  or  a  total  of 
30  billion  cubic  feet  we  will  double  our 
present  sales. 

• 

With  respect  to  the  demand  on  the  dis¬ 
tribution  system,  it  may  be  said  that  the 
present  equipment  has  a  capacity  of  at 
least  12,000,000  cubic  feet  per  hour — 
(The  maximum  one  hour  send-out  of  the 
year  1924). 

The  60,000  househeating  customers 
will  have  a  total  maximum  hourly  de¬ 
mand  of  16,000,000  cubic  feet,  taking  in¬ 
to  account  a  diversity  between  the  cus¬ 
tomers  of  1.55.  This  would  make  a  non¬ 
coincident  maximum  hour  of  the  com¬ 
bined  loads  of  28,000,000  cubic  feet, 
which  is  reduced  to  the  coincident  maxi¬ 
mum  hourly  demand  of  24,000,000  cubic 
feet  on  account  of  a  diversity  of  1.20  be¬ 
tween  the  two  loads. 

In  other  words,  if  we  add  househeating 
sales  of  equal  volume  to  our  present  load, 
the  maximum  hourly  demand  on  the  dis¬ 
tribution  system  will  be  increased  100  per 
cent. 

We  are  now  ready  to  consider  the  new 
investment  required  for  this  househeating 
load.  It  is  agreed  that  we  shall  require 
an  investment  in  manufacturing  equip¬ 
ment  two  and  one-half  times  as  great  as 
the  present  investment. 

The  distribution  situation,  however,  is 
more  favorable  to  househeating.  The 
booster  system  as  used  in  Chicago  is  par¬ 
ticularly  well  adapted  to  take  on  increased 
output  without  a  proportionate  increase 
of  investment.  Transmission  mains  de¬ 
liver  gas  at  5  pounds  pressure  through 
district  regulators  to  low  pressure  feeder 


lines  which  in  turn  supply  a  system  of  6" 
distributing  mains.  This  system  can  be 
reinforced  in  several  wavs  at  a  minimum 

j 

of  cost  to  take  care  of  the  increased  de¬ 
mand.  For  example:  The  diameter  and 
mileage  of  the  high  pressure  transmis¬ 
sion  lines  can  be  increased,  additional 
regulators  can  be  installed,  the  diameter 
and  mileage  of  low  pressure  feeder  lines 
can  be  increased,  the  diameter  of  distribu¬ 
tion  lines  can  be  increased. 

In  actual  practice  the  increased  demand 
on  the  system  required  by  the  househeat¬ 
ing  load  would  be  provided  for  by  adop¬ 
ting  all  of  the  above  plans  with  the  excep¬ 
tion  of  the  enlarging  of  the  6"  distribu¬ 
ting  mains. 

The  6"  distributing  mains  are  large 
enough  to  take  care  of  the  present  load 
plus  all  the  househeating  that  can  be 
taken  on  even  in  congested  districts. 
Present  low  pressure  feeders  may  have 
to  be  enlarged  or  new  ones  added.  In 
some  districts  it  may  suffice  to  simply  in¬ 
crease  the  pressure  on  the  low  pressure 
feeder  lines.  New  holders  must,  of 
course,  be  provided  and  these  can  be 
placed  so  as  to  minimize  the  mileage  of 
new  transmission  and  feeder  mains.  The 
total  investment  for  mains  in  Chicago  is 
approximately  $32,000,000,  divided  al¬ 
most  equally  between  6"  mains  and  all 
larger  sizes.  As  mentioned  before  it 
would  not  be  necessary  to  expend  any 
money  on  the  6"  system.  The  transmis¬ 
sion  and  feeder  lines  would  have  to  be  re¬ 
inforced  and  it  is  estimated  that  this 
would  cost  not  to  exceed  S7, 500, 000  or 
23%  of  the  cost  of  the  whole  system  of 
mains. 

The  present  system  of  services  is  also 
well  adapted  to  take  on  increased  output 
without  additional  cost.  The  standard 
service  is  lp?".  Assuming  an  average 
length  of  50  feet  and  allowing  a  drop  in 


183 


pressure  of  ^4  inch,  the  1J4"  pipe  will 
deliver  830  cubic  feet  of  gas  per  hour. 
This  is  adequate  for  all  ordinary  pur¬ 
poses  including  househeating.  Therefore, 
the  present  investment  of  $10,000,000  in 
services  would  not  have  to  be  increased. 

There  would  be  some  additional  ex¬ 
pense  for  meters.  We  may  assume  that 
only  one  meter  would  be  set  for  each  cus¬ 
tomer  using  gas  for  domestic  purposes 
and  househeating.  This  would  necessitate 
replacing  60,000  five  light  meters  with  30 
B  meters.  The  additional  investment 
would  be  $1,800,000 ;  the  present  invest¬ 
ment  is  about  $7,000,000. 

Taking  the  distribution  system  as  a 
whole,  the  existing  investment  in  pump¬ 
ing  equipment,  transmission  mains,  regu¬ 
lators,  feeder  lines,  distributing  mains, 
services,  and  meters,  is  $52,000,000.  It 
has  been  estimated  that  with  an  expendi¬ 
ture  of  $11,000,000,  or  about  21%,  the 
capacity  and  usefulness  of  the  system 
could  be  doubled. 

If  we  set  up  two  four-part  allocations, 
one  for  the  present  load  and  one  for  the 
househeating  load,  we  shall  find  that  there 
is  very  little  difference  in  the  cost  per 
100  cubic  feet  of  manufacturing  or  24- 
hour  demand.  The  cost  for  the  present 
load  is  $3.60  per  100  cubic  feet  of  de¬ 
mand  and  for  the  heating  load  $3.10. 

The  distribution  costs  per  100  cubic 
feet  of  the  maximum  hourly  demand  are 
for  the  present  load  $23.30  and  for  the 
heating  load  $8.90.  This  decrease  is  be¬ 
cause  the  capacity  can  be  doubled  with  an 
additional  investment  of  only  21%,  and 
follows  an  apportionment  of  the  charges 
between  the  two  classes  based  on  actual 
conditions. 

The  customer  charge  is  $11.50  for  the 
present  load  and  $3.60  for  the  heating 
load.  This  difference  in  favor  of  the 


househeating  customer  is  also  the  result 
of  a  reassignment  of  the  charges. 

First,  the  fixed  charges  and  mainte¬ 
nance  of  the  6"  main  system  are  assigned 
to  the  present  load  and  not  to  the  house¬ 
heating  load. 

Second,  the  fixed  charges  and  main¬ 
tenance  of  service  are  assigned  to  present 
load  and  not  to  the  househeating  load. 

Third,  the  fixed  charges  and  mainte¬ 
nance  of  meters  is  very  much  reduced 
because  there  are  only  60,000  househeat¬ 
ing  meters  compared  with  a  total  of  over 
800,000  meters. 

Fourth,  it  is  assumed  that  a  single  rate 
can  be  constructed  that  will  be  applicable 
to  both  domestic  and  househeating  con¬ 
sumption,  under  which  the  customer 
would  pay  approximately  99^  for  his 
cooking  gas  and  76^  for  heating  gas.  On 
this  assumption  only  one  meter  would  be 
used.  Meter  reading,  bookkeeping,  bill¬ 
ing  and  other  commercial  expenses  are, 
therefore,  assigned  to  the  present  load 
and  not  to  househeating. 

The  commodity  charge  for  the  pres¬ 
ent  load  is  45  cents  per  thousand  cubic 
feet.  We  have  assumed  a  commodity 
charge  of  40  cents  per  thousand  for  the 
househeating  load.  This  load  will  be 
taken  care  of  by  modern  equipment  in 
large  units.  A  comparison  of  costs  of 
production  with  new  and  old  equipment 
shows  that  this  estimate  of  saving  is  very 
conservative. 

With  these  allocations  before  us  we 
can  now  calculate  the  cost  of  serving  the 
typical  domestic  customer  and  the  typical 
househeating  customer. 

The  domestic  customer  using  36,000 
cubic  feet  per  year  should  pay 
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14  cents  per  M  for  manufacturing  de¬ 
mand. 

10  cents  per  M  for  distribution  de¬ 
mand. 

32  cents  per  M  for  customer  charge. 

45  cents  per  M  for  commodity,  mak¬ 
ing  a  total  charge  of 

$1.01 

The  househeating  customer  using  500,- 
000  cubic  feet  per  year  should  pay 

32  cents  per  M  for  manufacturing  de¬ 
mand. 

04  cents  per  M  for  distribution  de¬ 
mand. 

01  cent  per  M  for  customer  charge. 

40  cents  per  M  for  commodity,  mak¬ 
ing  a  total  charge  of 

These  charges  per  M  are  approximate¬ 
ly  the  rates  now  effective  in  Chicago,  in¬ 
dicating  that  under  these  rates  we  can 
take  on  househeating  business  to  the  very 
large  amount  of  30  billion  cubic  feet  per 
year,  building  the  necessary  manufactur¬ 
ing  plant  and  reinforcing  the  distribution 
system  without  any  fear  of  reduced  re¬ 
turn  on  the  investment. 

This  whole  argument  depends,  of 
course,  on  the  propriety  of  fixing  a  price 
for  new  business,  based  on  the  additional 
cost  of  the  additional  business. 


The  principle  involved  hardly  needs  to 
be  defended.  It  has  been  an  established 
practice  of  railroads  and  '  electric  com¬ 
panies  for  years.  When  properly  dealt 
with  it  imposes  no  unfair  burden  on  the 
original  group  of  customers  and  must 
eventually  result  in  lower  rates  for  them. 
Over  a  period  of  time  when  the  ratio  of 
new  business  to  old  business  has  increased 
greatly,  it  will  be  necessary  to  make  a 
new  assignment  of  charges  as  between  the 
two  classes,  but  we  are  a  long  way  now 
from  any  such  necessity. 

Our  sales  are  now  dominated  by  the 
domestic  load  and  until  they  are  domi¬ 
nated  by  househeating  it  seems  fair  to  ap¬ 
portion  many  of  the  charges  exclusively 
to  the  domestic  business. 

Househeating  opens  up  a  wonderful 
future  for  the  gas  business.  We  can  look 
forward  to  constantly  increasing  sales 
eventually  reaching  enormous  volumes. 
Even  the  most  conservative  must  feel 
sure  that  with  this  great  expansion  must 
come  improved  methods  and  cheaper  pro¬ 
duction. 

Therefore,  we  should  not  permit  any 
doubts  arising  out  of  a  too  precise  and 
theoretical  consideration  of  this  matter  to 
prevent  our  going  after  this  business 
with  enthusiasm. 
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RATES  FOR  INDUSTRIAL  GAS 


Theodore  V.  Purcell,  The  Peoples  Gas  Light  &  Coke  Co.,  Chicago,  Ill. 


Rates  Must  Compete  With  Cost  of  Other 
Fuels 

It  is  generally  agreed  that  there  is  a 
large  field  for  the  use  of  gas  for  in¬ 
dustrial  heating.  The  development  of  this 
field  has  been  progressing  steadily  and 
with  gratifying  results,  but  there  is  no 
escaping  the  conclusion  that  unless  we  of¬ 
fer  rates  that  are  really  competitive  the 
industry  will  continue  to  be  deprived  of 
huge  blocks  of  business  that  belong  to  it 
by  every  economic  right. 

Extended  investigation  shows  that  a 
majority  of  users  of  gas  for  industrial 
heating  would  largely  increase  their  con¬ 
sumption  under  rates  that  would  com¬ 
pete  with  the  cost  of  oil  and  coal,  and 
that  many  additional  industries  not  now 
presumed  to  be  prospective  business  could 
also  be  brought  in. 

Experience  has  also  disclosed,  that,  in 
order  to  justify  the  use  of  gas  for  many 
industrial  purposes,  it  is  not  necessary 
that  the  first  direct  cost  of  gas  be  brought 
as  low  as  the  comparable  cost  of  other 
fuels.  The  use  of  gas  has  many  collateral 
advantages.  It  is  cleaner  to  handle.  It 
makes  possible  better  working  conditions. 
It  conserves  labor.  It  gives  a  better  con¬ 
trol  of  heat.  The  service  is  instantaneous. 
The  pressure  is  constant.  The  quality 
is  uniform.  These  operating  advantages 
enable  a  manufacturer  to  turn  out  not 
only  a  better  finished  product,  but  also  a 
cheaper  product,  the  higher  cost  for  heat 
being  offset  by  the  other  advantages  enu¬ 
merated  above. 


Notwithstanding  these  advantages,  it 
goes  without  saying  that  the  ordinary  rate 
will  not  be  low  enough  to  attract  this 
business.  The  first  question  then  to  be 
answered  is :  How  can  a  rate  be  con¬ 
structed  that  will  be  low  enough  to  at¬ 
tract  the  industrial  business  yet  high 
enough  to  yield  to  the  company  all  costs 
incurred  and  a  substantial  measure  of 
profit  ? 

Rate  Structure  Should  Be  Based  on  Load 
Characteristics 

A  study  of  this  subject  makes  apparent 
the  necessity  of  analyzing  our  business  to 
determine  into  what  classes  it  may  prop¬ 
erly  be  divided.  In  most  situations  it 
will  be  found  that  the  total  load  is  made 
up  of  several  distinct  classes  each  with 
its  own  peculiar  load  characteristics,  as 
for  example,  cooking,  house  heating,  and 
industrial.  It  is  obvious  that  the  cost  of 
the  plant  required  for  equal  volumes  of 
sales  in  these  classes  will  differ  widely 
and  it  follows  that  a  rate  constructed 
from  a  single  allocation  of  costs  cannot 
justly  be  applied  to  any  of  them. 

Competitive  Feature  Must  Be  Considered 

When  we  confine  our  attention  to  the 
industrial  load  we  find  that  apart  from 
its  load  characteristics  it  has  a  feature 
that  must  be  taken  into  consideration  if 
we  are  to  deal  intelligently  with  the  ques¬ 
tion  of  rates  for  this  business. 

This  feature,  also  peculiar  to  house¬ 
heating,  is  the  highly  competitive  charac- 
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ter  of  the  business  of  selling  gas  for  fac¬ 
tory  purposes.  The  manufacturer  is  not 
compelled  to  buy  his  fuel  from  the  gas 
company.  He  will  purchase  other  fuels 
unless  the  price  of  gas,  taking  into  ac¬ 
count  all  the  collateral  advantages,  en¬ 
ables  him  to  make  his  product  cheaper. 

This  competitive  feature  separates  in¬ 
dustrial  gas  sales  from  the  regular  busi¬ 
ness  of  the  public  utility  company,  that  of 
supplying  domestic  customers,  and  justi¬ 
fies  an  entirely  different  foundation  for  a 
rate  structure. 

Influence  of  Load  on  Plant  and  Other 
Investment 

Having  analyzed  sales  into  classes  with 
respect  to  load  factor,  diversity,  and  other 
features  and  noted  carefully  these  char- 
acteristics,  the  next  step  is  to  consider 
how  and  to  what  extent  the  investment  in 
plant  and  equipment  has  been  influenced 
by  the  varied  requirements  of  these 
classes. 

This  point  may  be  illustrated  by  the 
results  of  a  study  of  a  rate  for  house¬ 
heating  by  a  company  whose  load  was 
80%  domestic.  It  was  found  that  a  manu¬ 
facturing  plant  two  and*  one-half  times 
as  great  as  the  present  plant  would  be  re¬ 
quired  to  supply  househeating  customers 
whose  aggregate  consumption  would  be 
equal  in  volume  to  the  present  load.  But 
with  respect  to  the  distribution  system 
the  condition  was  quite  different.  The 
investigation  showed  that  the  distribution 
system  could  handle  an  additional  one 
hundred  per  cent  of  gas,  provided  it  was 
househeating  gas,  with  an  additional  in¬ 
vestment  of  only  21%.  Here  was  a  large 
investment  imperatively  required  to  sup¬ 
ply  domestic  customers  that  could  with  a 
very  small  additional  cost  be  made  ade¬ 
quate  for  the  needs  of  another  class  of 
business  of  equal  volume. 


Investment  Must  First  Be  Assigned  as 
to  Class  of  Business 

A  consideration  of  this  point  makes  it 
clear  that  before  allocating  costs  for  rate 
making,  it  is  necessary  to  analyze  the  in¬ 
vestment  and  assign  it  in  proper  propor¬ 
tions  to  each  class  of  business.  When  this 
is  done,  a  separate  allocation  can  be  made 
for  each  class  and  from  these  separate 
allocations  fair  and  adequate  rates  can 
be  constructed  for  each  class. 

Distinction  between  Non-competitive  and 
Competitive  Business 

To  be  fair  these  rates  must  be  built  on 
the  principle  that  all  customers,  domestic 
and  industrial,  should  pay  the  full  cost 
of  the  actual  production  of  the  gas  used 
by  them,  including  fixed  charges  on  the 
gas  plants  and  holders  utilized,  but  it  is 
evident  that  in  some  of  the  items  of  cost 
a  distinction  should  be  observed  be¬ 
tween  domestic  customers  who  can  de¬ 
mand  service  and  who  therefore  require 
the  maintenance  of  sufficient  plant  and 
equipment  to  meet  their  largest  peak 
load,  and  other  customers  who  will  pur¬ 
chase  gas  only  on  a  competitive  basis  and 
who  can  be  taken  on  with  an  additional 
investment  in  plant  proportionately  very 
much  less  than  the  amount  imperatively 
needed  and  already  in  use  by  the  domestic 
load. 

Domestic  Class  Requires  Exclusive  Use 
of  Whole  Distribution  System  Dur¬ 
ing  Peak  Hour 

The  problem  may  be  stated  as  follows : 
A  certain  investment  in  plant  and  equip¬ 
ment  is  actually  needed  to  carrv  on  the 
principal  function  of  the  public  utility, 
that  is  supplying  gas  to  a  large  number 
of  domestic  customers.  This  equipment 
is  necessarily  large  in  relation  to  its  ac¬ 
tual  total  use  on  account  of  the  peak  de¬ 
mands  of  these  customers  resulting  in  a 
part  of  the  capacity  remaining  idle  ex- 
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cept  for  the  comparatively  short  peak 
period.  Now  by  utilizing  this  idle  ca¬ 
pacity  and  adding  a  relatively  small 
amount  of  new  capacity,  a  large  volume 
of  business  of  diverse  character  can  be 
taken  on.  The  question  then  is :  Shall  the 
new  business  be  charged  for  its  pro-rata 
share  of  the  total  plant  and  equipment  or 
only  for  the  additional  capacity  required? 

Idle  Off  Peak  Capacity  Should  Be  Util¬ 
ised 

Before  attempting  to  answer  the  ques¬ 
tion  it  might  be  well  to  set  up  the  prin¬ 
ciple  that  should  govern;  that  the  utility 
should  endeavor  to  take  on  additional 
competitive  business  at  the  highest  price 
that  will  compete  with  other  fuels  pro¬ 
vided  that  the  ultimate  effect  of  taking  on 
this  business  will  be  to  improve  the  serv¬ 
ice  or  lower  the  price  to  the  regular  cus¬ 
tomers  of  the  utility. 

Income  from  Competitive  Business  Must 
Be  in  Excess  of  Operating  Costs 
and  Fixed  Charges  on  Additional  In¬ 
vestment  Required 

It  is  obvious  that  the  new  business 
cannot  tend  to  lower  the  price  to  regular 
customers  unless  it  pays  full  operating 
•  costs  and  a  share  of  the  capital  charges 
that  will  more  than  fully  cover  all  the  ad¬ 
ditional  investment  required. 

Therefore,  when  we  proceed  to  assign 
the  investment  to  the  several  classes  of 
sales  the  highly  competitive  nature  of  the 
industrial  business  must  be  recognized. 
These  are  not  customers  who  demand 
gas  service.  They  can  and  do  use  other 
fuels  with  equal  willingness  and  can  be 
induced  to  use  gas  only  by  correct  pricing 
and  good  salesmanship.  If  they  can  be  so 
induced  without  increasing  the  burden 
now  borne  by  small  customers,  the  in¬ 
dustry  will  prosper,  profits  will  increase 
and  the  small  customer  will  ultimately 


benefit.  If  not,  the  small  customer  must 
continue  permanently  to  carry  all  charges. 

As  to  the  above  described  industrial 
customers,  it  is  believed  that  only  the 
additional  investment  actually  made  to 
take  on  the  business  should  be  assigned 
to  this  class. 

Courts  and  C ommissions  Recognize  Prin¬ 
ciple  of  Lower  Rates  for  Competi¬ 
tive  Business 

This  method  of  arriving  at  a  fair  and 
equitable  rate  in  special  cases  is  not  novel. 
The  principle  has  been  well  expressed  by 
the  Wisconsin  Railroad  Commission, 
which  said  in  Re  C oleman-P ound  Light 
and  Pozver  Company,  P.  U.  R.  1920  A. 
105,  107. 

“The  Commission  has  authorized  in  a 
number  of  cases,  ‘additional  business 
basis’  rates  as  a  means  of  securing  busi¬ 
ness  which  would  otherwise  be  lost  to 
the  utility.  An  electric  utility  when  once 
constructed  and  put  in  operation  has  a 
comparatively  large  proportion  of  its  ex¬ 
penses  which  are  more  or  less  fixed.  That 
is,  these  expenses  are  independent  of  the 
output  or  its  variations  and  depend  large¬ 
ly  upon  the  capacity  of  the  plant  or  the 
investment  represented  therein.  If,  then, 
with  existing  investment  or  outlay,  addi¬ 
tional  large  consumers  can  be  served  who 
will  bear  their  full  share  of  the  output 
costs  and  at  the  same  time  bear  a  part, 
at  least,  of  the  fixed  costs,  it  will  be 
readily  seen  that  the  remaining  fixed  ex¬ 
penses  which  must  be  borne  by  the  other 
consumers  will  be  lessened.  The  ‘addi¬ 
tional  business  basis’  rate  which  combines 
the  output  and  a  part  of  the  fixed  costs 
cannot  be  considered  unreasonably  dis¬ 
criminatory  because  the  other  consumers 
are  not  only  no  worse  off  than  if  such 
business  were  not  secured,  but  the  in¬ 
creased  output  will  help  to  decrease  unit 
costs,  benefiting  all  consumers.” 

While,  as  the  Commission  points  out, 
a  new  large  customer  should  pay  his  full 
share  of  the  “output  cost,”  i.e.,  the  direct 
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cost  of  putting  gas.  in  the  holder,  it  is 
not  necessary  that  he  pay  any  stated  pro¬ 
portion  of  capital  return,  so  long  as  he 
pays  some  substantial  share  of  it.  The 
United  States  Supreme  Court  pointed 
this  out  in  Northern  Pacific  Ry.  v.  North 
Dakota,  236  U.  S.  598,  where  it  said, 

‘‘The  legislature,  undoubtedly,  has  a 
wide  range  of  discretion  in  the  exercise 
of  the  power  to  prescribe  reasonable 
charges,  and  it  is  not  bound  to  fix  uni¬ 
form  rates  for  all  commodities  or  to  se¬ 
cure  the  same  percentage  of  profit  on 
every  sort  of  business.  There  are  many 
factors  to  be  considered, — differences  in 
the  articles  transported,  the  care  required, 
the  risk  assumed,  the  value  of  the  service, 
and  it  is  obviously  important  that  there 
should  be  reasonable  adjustments  and 
classifications.  Nor  is  the  authority 
hampered  by  the  necessity  of  establish¬ 
ing  such  minute  distinctions  that  the  ef¬ 
fective  exercise  of  the  rate-making  power 
becomes  impossible.  It  is  not  bound  to 
prescribe  separate  rates  for  every  in¬ 
dividual  service  performed,  but  it  may 
group  services  by  fixing  rates  for  classes 
of  traffic.” 

The  railroads  long  ago  faced  an  iden¬ 
tical  problem  in  making  rates  for  long 
hauls  in  competition  with  water  borne 
and  other  rail  traffic.  If  they  could  not 
get  the  long  haul  business  the  shippers 
on  short  hauls,  as  to  whom  they  enjoyed 
a  monopoly,  had  to  carry  all  operating 
and  fixed  charges.  If  the  long  haul  busi¬ 
ness  could  be  obtained  at  rates  that 
yielded  any  profit,  however  small,  the 
total  burden  on  local  shippers  was  there¬ 
by  lightened. 

The  practice  of  thus  encouraging  sea¬ 
sonal  “off-peak”  business  is  in  principle 
accepted  by  courts  and  commissions 
everywhere. 

In  Interstate  Commerce  Commission  v. 
Louisville  &  Nashville  R.  R.  Co.,  73  Fed., 
409,  where  the  Court  had  under  discus¬ 
sion  a  lower  summer  rate  on  coal,  it  said : 


“The  Commission  based  its  ruling  in 
part  upon  the  ground  that  the  defendant 
railway  company  was  without  right  to 
make  any  difference  between  what  may 
be  called  the  summer  and  winter  rates, 
and  the  Commission  required  the  com¬ 
pany  to  reduce  its  winter  rate  so  as  to 
conform  to  the  summer  rate,  and  make 
that  uniform  the  year  round ;  and  this 
brings  up  the  question  whether  its  opinion 
on  that  point  was  sound.  *  *  * 

“It  is  no  objection  to  this  method  of 
doing  business  to  say  that  certain  per¬ 
sons — for  example,  large  dealers  and 
others  whose  position  enables  them  to 
store  away  quantities  of  coal — take  ad¬ 
vantage  of  such  low  rates,  and  supply 
themselves  during  the  summer  months, 
while  others  not  so  situated,  or  who  are 
engaged  in  such  business  as  that  they  are 
without  motive  to  do  so,  will  not  take 
advantage  of  the  rates.  This  is  no  un¬ 
due  advantage  or  discrimination  which  is 
made  by  the  company,  or  which  results 
from  its  method  of  doing  business  at  all. 
If  such  a  difference  as 'that  suggested  re¬ 
sults,  it  grows  out  of  the  difference  be¬ 
tween  financial  and  business  conditions, 
and  results  incidentally,  and  not  from 
anything  in  the  rates  themselves.  *  *  * 

“I  am,  therefore,  without  further  dis¬ 
cussion,  clearly  of  opinion  that  the  de¬ 
fendant  railroad  company  had  the  right 
to  make  a  difference  in  its  summer  and 
winter  rates  on  the  coal  traffic.” 

The  practice  of  the  telegraph  com¬ 
panies  in  making  cheaper  night  rates  is 
identical  in  principle  and  was  sustained 
in  strong  language  by  the  Supreme  Court 
of  Nebraska  in  Tel.  Co.  v.  Pub.  Co.,  44 
Neb.,  326;  62  N.  W.,  506. 

In  Elk  Hotel  Co.  v.  United  Fuel  Gas 
Co.,  75  W.  Va.,  200;  83  S.  E,  922,  the 
Supreme  Court  of  West  Virginia  said: 

“An  electric  company  may  make  a 
lower  rate  for  current  supplied  for  power 
in  the  daytime,  its  dynamos  not  being 
then  operated  to  full  capacity,  than  for 
illumination  at  night.  A  telegraph  com¬ 
pany  may  fix  a  lower  rate  for  night  than 
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for  day  service,  because  of  slower  trans¬ 
mission  and  the  difference  in  expense.” 

The  situations  are  not  less  analagous 
because  the  competition  to  be  met  by  the 
utility  is  not  that  of  another  gas  com¬ 
pany,  but  that  of  crude  fuels.  The  com¬ 
petition  which  they  create  is  very  real 
and  direct.  Any  rate  which  will  compete 
with  them  and  still  yield  some  material 
measure  of  compensation  to  the  company 
is  in  the  interest  of  all  users  of  gas. 

Such  a  rate  opens  up  large  possibilities 
of  benefit  not  only  to  the  company  and  its 
present  customers,  but  to  the  community 
as  a  whole.  It  offers  to  industry  a  cen¬ 
tralized  heating  service  which  if  logically 
and  completely  utilized  will  eventually 
supplant  the  use  of  raw  fuels.  The  con¬ 
sequent  effect  upon  the  hygiene  of  the 
community,  by  the  elimination  of  the 
smoke  nuisance  cannot  be  overempha¬ 
sized.  It  goes  further.  It  tends  to  edu¬ 
cate  the  community  in  the  use  of  this 
form  of  heat  for  all  purposes  and  espe¬ 
cially  for  househeating. 

The  gas  industry  can  with  perfectly 
sound  business  policy  contribute  to  all 
the  desirable  results  outlined  above.  It 
is  equipped  to  do  so.  It  is  a  waste  of 
human  effort  to  permit  its  highly  special¬ 


ized  equipment  to  stand  idle  when  with 
profit  to  all  concerned  it  can  be  so  util¬ 
ized. 

(Note:  The  second  part  of  this  paper 
dealing  specifically  with  the  new  indus¬ 
trial  gas  rate  in  Chicago  will  be  found  in 
the  minutes  of  the  Industrial  Gas  Sec¬ 
tion.) 

Mr.  DeWitt  Clinton,  Vice-Chairman 
of  the  Accounting  Section,  occupied  the 
chair  during  the  presentation  of  the 
following  address,  the  contribution  of 
that  Section. 

Chairman  Clinton:  Whether  you  be 
engineers,  manufacturers,  commercial 
men,  accountants  or  executives,  you  will 
realize  that  there  has  been  a  marked 
change  in  the  attitude  of  the  investing 
public  towards  gas  company  securities. 
There  are  good  reasons  for  this.  We  ad¬ 
mit  it.  But  we  cannot  know  in  our  in¬ 
dustry  today  too  much  about  our  oppor¬ 
tunities.  The  Accounting  Section  is  both 
fortunate  and  proud  to  present  as  their 
contribution  to  the  General  Sessions,  an 
address  on  investment  opportunities  of 
the  gas  industry  by  one  who  thoroughly 
knows  these  opportunities — Mr.  Fred  H. 
Scheel. 


FINANCING  FOR  THE  FUTURE— EFFECT  OF  CUSTOMER 

AND  EMPLOYEE  OWNERSHIP 


Fred  H.  Scheel,  Vice-President,  Utility  Securities  Co.,  Chicago,  Ill. 


I  am  very  grateful  for  the  opportun¬ 
ity  to  present  to  this  convention  a  small 
contribution  towards  the  popularizing  of 
gas  company  securities. 

My  daily  work  is  tied  up  with  the  sale 
of  electric  light  and  power,  electric  trac¬ 


tion  and  gas  securities.  If  your  business 
is  a  popular  business,  I  find,  the  subject 
of  financing  becomes  a  simple  one,  but 
if  your  business  must  depend  upon  the 
popularity  of  a  class  of  industries  rather 
than  upon  the  popularity  of  your  own 
particular  industry,  some  day,  sooner  or 
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later,  you  must  pay  the  price  for  “rid¬ 
ing  on  the  band  wagon.”  That  is  my 
opinion  of  gas  securities  today;  whatever 
popularity  the  industry  may  lay  claim  to 
in  a  financial  way,  is  the  result  of  its 
classification  as  a  “public  utility.”  The 
facts  about  the  manufactured  gas  indus¬ 
try  are  not  well  enough  nor  widely 
enough  known  to  permit  the  financing  of 
gas  companies  on  the  strength  of  factors 
peculiar  to  the  industry  alone. 

I  shall  not  read  any  lengthy,  detailed 
analysis  on  the  subject  of  gas  securities 
but  rather  shall  “hit  the  high  spots”  by 
talking  from  a  series  of  charts  which  we 
have  prepared  for  this  occasion. 

In  the  first  place,  public  utilities  as  a 
group  now  receive  an  astonishing  amount 
of  money  annually.  Probably  they  are 
receiving  money  at  a  faster  rate  than  any 
other  industry  has  ever  enjoyed  in  the 
history  of  this  country. 


ing  put  into  utilities  of  all  classes.  Note 
the  large  increase  in  the  amount  of  this 
money  that  is  in  the  form  of  common 
and  preferred  stocks,  being  in  excess  of 
five  hundred  millions  of  dollars  last 
year. 

Another  notable  feature  of  this  chart 
is  that  money  raised  in  the  form  of  short 
term  securities  is  gradually  decreasing, 
although  in  1924  you  see  a  slight  in¬ 
crease.  This  is  explained  by  the  fact 
that  short  term  financing  back  in  1919 
and  1920  was  more  or  less  enforced,  be¬ 
ing  in  many  cases  the  only  available 
means  of  financing.  On  the  other  hand 
short  term  financing  in  1924  was  often 
economical  and  desirable  because  it 
simply  showed  the  ability  of  the  indus¬ 
try  to  take  advantage  of  cheap  money 
rates  on  a  short  term  basis.  This  [short  . 
term  financing  in  1919]  did  not  represent 
cheap  money;  that  [short  term  financing 
in  1924]  does  represent  cheap  money. 


Chart  1.  Money  that  is  being  put  into  public  utilities 
of  all  classes.  Note  rapid  increase  in  common  and 
preferred  stock. 
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Chart  2.  Money,  in  millions  of  dollars,  invested  in 
each  of  the  indicated  investments  during  the  first 
seven  months  of  1925. 


(Chart  No.  1):  It  would  seem  when 
you  look  at  this  chart  that  surely  there 
should  be  no  problem  about  financing 
gas  companies  or  utilities  in  general. 
This  chart  shows  the  money  that  is  be- 


( Chart  No.  2) :  To  give  you  an  idea  of 
the  present  popularity  of  public  utility 
securities  generally,  we  have  prepared 
this  second  chart.  It  is  surprising  to  see 
how  much  more  money  has  gone  into 
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the  public  utility  business  during  the 
first  seven  months  of  1925  than  has  gone 
into  other  large  and  well  known  channels 
of  investment.  While  it  is  impossible 
to  obtain  complete  figures  on  every  par¬ 
ticular  business,  yet  these  figures  do 
represent  over  94  or  95%  of  total  new 
financing  as  reported  by  the  Commercial 
and  Financial  Chronicle. 

You  see  that  so  far  this  year  the 
amounts  invested  in  iron,  steel,  coal  and 
copper ;  in  oil ;  in  land  and  buildings 
(and  as  you  know  we  are  now  experi¬ 
encing  a  tremendous  land  boom)  ;  in 
railroads ;  and  in  “other  industrials  and 
manufacturing”  and  in  motors  and  ac¬ 
cessories  is  relatively  small  when  com¬ 
pared  to  the  amount  of  money  invested 
in  public  utilities.  As  I  said  a  moment 
ago,  money  is  now  being  poured  into 
the  public  utility  industries  more  rapidly 
and  in  larger  volume  than  into  any  other 
industry  in  the  history  of  this  country. 
So  far,  in  the  first  seven  months  of  1925, 
there  have  already  been  invested  in  pub¬ 
lic  utilities  over  one  billion  dollars. 
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Chart  3.  Ratio  of  utility  financing  to  total  financing 
of  all  corporations  in  United  States. 


(Chart  No.  3) :  This  chart  represents 
the  ratio  of  utility  financing  to  total 
financing  of  all  corporations  in  the 


United  States  and  is  shown  by  years 
from  1919  to  1924.  What  I  want  to 
point  out  again,  without  going  into  de¬ 
tail,  is  the  large  percentage  of  money 
going  into  public  utilities  as  compared 
to  all  other  forms  of  corporate  finance. 
It  would  seem  that  with  so  much  money 
going  into  the  public  utility  business  that 
the  question  of  financing  the  gas  indus¬ 
try  would  be  a  simple  one. 

I  believe  that  the  practice  of  combin¬ 
ing  all  the  utilities — gas,  electric  light 
and  power,  electric  railway,  telephone 
and  telegraph — into  the  common  classi¬ 
fication  of  “public  utilities”  had  a  de¬ 
cided  advantage  back  in  1919  and  1920. 
The  combined  investment  of  the  utility 
group  made  the  money  invested  in  pub¬ 
lic  utilities  the  second  largest  corporate 
investment  in  the  country,  being  second 
only  to  railroads  with  about  twenty-one 
billions  of  dollars.  All  of  the  utilities 
at  that  time  had  many  problems  in  com¬ 
mon.  The  combining  of  their  problems 
and  the  bringing  to  the  attention  of  the 
public  the  importance  of  adequate  rates, 
sound  regulation,  sound  financing  and 
fair  treatment  generally,  was  a  great 
step.  But  the  question  that  I  want  to 
bring  to  this  convention  is :  Are  the  gas 
companies  being  financed  today  on  the 
popularity  of  public  utilities  as  a  whole 
or  because  of  the  popularity  of  the  gas 
industry  itself? 

I  believe  that  you  gentlemen  should 
start  to  talk  more  about  the  gas  indus¬ 
try  and  less  about  “public  utilities.”  I 
am  not  pointing  my  finger  at  anyone  in 
particular ;  I  feel  that  we  have  the  same 
fault  at  home  in  the  companies  that  it 
is  my  privilege  to  represent — the  so- 
called  “Insull  properties.”  For  the  twelve 
months  ended  June  30th  of  this  year  we 
did  a  gross  business  of  upwards  of  two 
hundred  and  twenty  millions  of  dollars, 
of  which  about  fifty-three  millions  were 
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gas.  Yet  I  am  frank  to  admit  that  the 
relative  proportion  of  publicity,  of  in¬ 
vestment  publicity  in  particular,  that  has 
been  developed  around  the  gas  business 
in  our  particular  properties  is  really  in¬ 
significant.  We  have  been  staging  cus¬ 
tomer  ownership  campaigns  for  about 
six  years  and  in  that  time  have  sold 
about  2,700,000  shares ;  yet  of  the  pub¬ 
licity  put  out  in  that  time — which  if 
placed  end  on  end  would  doubtless  reach 
from  here  to  the  moon  and  back — only 
a  very  small  part  has  been  devoted  to 
the  gas  industry. 

I  was  aroused  to  our  failing  in  this 
regard  when  my  friend,  Mr.  Mullaney, 
about  three  months  ago  wrote  me  a  terse 
little  note  saying:  “Scheel,  the  annual 
business  of  our  gas  properties  is  over 
fifty  million  dollars.  Do  you  think  it 
gets  its  share  of  attention  from  the 
financial  end?”  I  was  frank  to  admit 
that  it  did  not. 

How  often  in  scanning  the  financial 
pages  of  any  metropolitan  daily  do  you 
see  the  card  of  a  financial  house  which 
states — “We  specialize  in  gas  securi¬ 
ties?”  Hambleton  and  Company  is  the 
only  company  that  I  know  about  that 
properly  pushes  gas  securities.  What 
that  company  has  done  in  attracting  the 
public  to  the  gas  industry  as  an  institu¬ 
tion  of  investment  as  well  as  an  insti¬ 
tution  of  service  is  a  noteworthy  accom¬ 
plishment.  I  think  you  will  see  Hamble¬ 
ton  and  Company  followed  by  a  great 
many  more  investment  houses  when  they 
see  the  light. 

As  for  us,  we  have  just  issued  a  book¬ 
let  along  somewhat  similar  lines  entitled 
“A  Growing  Industry.” 

If,  then,  our  task  is  to  popularize  the 
gas  industry,  we  must  set  about  to  find 
some  “romance”  in  the  business.  Many 


of  you  gentlemen  are  alive  to  this  need, 
but  the  gas  industry  has  not  commenced 
to  tell  its  story  to  the  world  to  the  de¬ 
gree  that  the  electric  light  and  power  in¬ 
dustry  has  done. 

Of  course  the  electric  industry  has 
certain  inherent  advantages.  I  know  in 
my  own  case  I  spend  about  five  times  as 
much  for  gas  service  as  I  do  for  electric 
light  and  power.  Yet  when  I  come  home 
at  night,  although  my  dinner  is  warm,  I 
do  not  see  the  part  gas  has  played  in 
the  performance.  When  I  shave,  hot 
water  is  available  but  again  I  do  not  see 
the  gas  performing.  As  I  go  down  the 
street  mornings  I  do  not  see  the  gas 
flowing  through  the  mains.  But  when  I 
come  home  at  night  I  press  a  button  and 
electricity  manifests  itself ;  I  turn  on  the 
radio  and  see  electricity  again  at  work. 
I  drive  down  the  street  and  trolley  cars 
rush  by ;  electric  elevators  take  me  up¬ 
stairs  to  my  office ;  I  push  an  electric 
buzzer  for  my  mail ;  pick  up  the  tele¬ 
phone — all  around  me  is  evidence  of 
electric  energy. 

In  spite  of  the  fact  that  the  electric 
people  have  all  these  natural  advantages, 
they  have  fully  realized  the  value  of 
popularizing  their  industry.  I  bring  this 
thought  to  you  because  I  think  it  is  even 
more  necessary  in  the  gas  industry  than 
it  is  in  the  electric  industry.  The  gas 
industry  is  not  telling  the  public  the 
story  it  has  to  tell. 

From  a  financial  standpoint,  the  sta¬ 
bility  of  the  gas  industry  is  so  well 
established,  its  growth  is  so  steady  and 
sound  that,  if  your  story  were  told,  the 
industry  would  surely  occupy  as  strong 
a  place,  as  popular  a  place,  in  security 
markets  as  any  other  industry  today. 

In  our  own  company  nearly  ever  se¬ 
curity  we  had  to  offer  for  a  long  period 
was  predominantly  electric.  The  result 
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was  that  our  salesmen  and  their  clients, 
too,  for  that  matter,  were  thoroughly 
sold  on  the  electric  light  and  power  busi¬ 
ness  to  the  exclusion,  I  fear,  of  every¬ 
thing  else.  This  year  we  had  to  finance 
a  small  gas  property  by  means  of  a  seven 
per  cent  cumulative  preferred  stock. 
Upon  presenting  it  to  our  selling  organi¬ 
zation  we  found  that  it  was  not  very 
popular,  at  least  that  it  was  not  as 
popular  and  as  well  received  as  most  of 
the  securities  we  were  selling.  I  called 
a  meeting  of  our  sales  organization  and 
started  to  romance  about  the  gas  busi¬ 
ness. 

After  I  had  been  talking  for  a  few 
minutes  about  the  fundamental  sound¬ 
ness  and  rosy  future  prospects  of  the 
manufactured  gas  industry  I  .looked  into 
the  faces  of  my  audience  and  was  re¬ 
minded  of  the  story  that  some  of  you 
may  have  heard — about  the  small  town 
fellow  who  spent  most  of  his  time  in 
poolrooms  and  did  little  or  nothing  to 
better  himself,  and  whose  wife  was 
obliged  to  take  in  washings  to  support 
their  children.  It  so  happened  that  this 
absolutely  useless  citizen  died.  About 
the  same  time  a  new  minister  arrived  in 
town  and  was  asked  to  conduct  the  serv¬ 
ices.  He  did  not  know  much  about  the 
deceased  but  thought  he  would  do  the 
widow  a  good  turn  by  telling  the  con¬ 
gregation  what  a  fine  fellow  the  husband 
had  been.  He  told  how  this  man  was  an 
outstanding  citizen  and  that  the  com¬ 
munity  mourned  his  death.  He  said  that 
those  who  knew  him  in  public  life  ap¬ 
preciated  what  a  valuable  citizen  he  had 
been,  but  only  those  who  had  seen  him 
in  his  home  circle  really  appreciated  his 
sterling  manly  qualities.  About  that 
time  the  widow  nudged  her  daughter  and 
said,  “Mary,  let’s  go  up  and  look  in  the 
coffin ;  I  don’t  think  we’re  at  the  right 
funeral.” 


(Chart  No.  4):  This  chart  showing 
growth  of  customers  and  per  capita  de¬ 
mand  needs  no  explanation,  but  it  is 
one  of  the  things  that,  if  given  wide¬ 
spread  publicity,  is  bound  to  help  the 
gas  industry.  The  .  departure  of  gas 
lights  from  the  streets  and  from  the 
home  has  made  a  lot  of  investment  bank- 


chart  4.  Growth  of  customers  and  per  capita  demand. 


ers  think  that  the  gas  business  is  having 
a  hard  time  holding  its  own.  They  have 
not  yet  awakened  to  the  fact  that  the 
new  industrial  and  domestic  application 
of  gas  far  outstrip  in  importance  the 
previous  uses  of  gas,  and  that  the  possi- 


Chart  5.  How  the  industrial  gas  has  increased  from 
5%  of  the  total  in  1910  to  25%  in  1924,  and  indicates 
that  9/10  of  the  industrial  business  is  still  available. 
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bilities  of  future  growth  are  almost 
boundless. 

(Chart  No.  5):  Here  is  another  chart 
that  is  not  new  to  you,  but  we  have  in¬ 
corporated  it  here  because  we  are  our¬ 
selves  using  it  in  connection  with  the 
popularizing  of  gas  securities.  It  shows 
the  great  growth  in  the  industrial  use  of 
gas  since  1910,  shows  that  industrial 
heating  is  the  field  which  today  offers 
the  greatest  possibilities  for  new  busi¬ 
ness. 


Chart  6.  The  manufactured  gas  industry  has  pro¬ 
gressed  steadily  since  1913. 

(Chart  No.  6):  Here  is  a  chart  which 
shows  in  a  more  forceful  way  than  any¬ 
thing  I  have  yet  seen,  what  the  gas  in¬ 
dustry  is  really  doing.  The  upper  curve 
shows  the  percentage  increase  in  sales  of 
manufactured  gas  in  the  United  States 
since  1913.  It  would  appear  that  the  gas 
companies  are  now  doing  100%  more 
business  than  a  decade  ago.  It  would 
also  appear  that  in  spite  of  war,  strikes, 
and  adverse  economic  conditions,  the  gas 
business  has  continued  to  grow.  This  is 
an  interesting  curve  because  we  have 
compared  it  here  with  two  factors  gen¬ 
erally  used  by  trade  analysts  to  indicate 
the  trend  of  business.  One  broken  line 
represents  freight  ton  miles  of  the  rail¬ 


roads  of  the  United  States.  Note  its 
ups  and  downs.  The  second  broken  line 
represents  pig  iron  production,  used  by 
Mr.  Roberts  of  the  National  City  Com- 
pany  and  by  a  great  many  other  econo¬ 
mists  as  a  barometer  for  general  busi¬ 
ness  conditions.  I  think  this  chart, 
contrasting  the  steady  upward  swing  of 
gas  sales  with  the  alternate  gains  and 
losses  of  other  industries,  is  in  itself  a 
sermon  for  the  investment  banker. 


Chart  7.  The  gas  industry  has  maintained  a  favorable 
balance  between  junior  and  senior  securities  during 
the  period  1916  to  1924. 

(Chart  No.  7):  I  thought  you  might 
be  interested  in  this  chart  showing  ratio 
of  bonds  and  notes  to  stocks  for  the 
various  utilities.  In  1916  the  gas  indus¬ 
try  showed  a  little  over  50%  in  bonds 
and  in  1924  it  has  increased  a  very  small 
amount.  In  other  words,  during  that 
difficult  eight  years’  period  the  industry 
maintained  its  corporate  structure,  its 
balance  between  junior  and  senior  secu¬ 
rities,  in  very  good  shape.  Note  that  in 
spite  of  the  popularity  of  the  electric 
light  and  power  business,  it  has  not 
maintained  that  balance  as  well  as  the 
gas  industry. 


(Chart  No.  8) :  This  chart  tells  a  story 
of  conservative  financing.  It  was  de¬ 
veloped  from  annual  statements  of  twelve 
of  the  leading  gas  companies  in  the 
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United  States.  In  the  past  four  years 
there  has  been  an  increase  in  the  capital 
investment  of  these  companies  of  20  per 
cent.  They  increased  their  gross  income, 
in  spite  of  rate  reductions  14.7  per  cent, 


Chart  8.  The  financial  history,  since  1920,  of  12  of  the 
nation’s  leading  gas  companies. 


but  the  striking  thing  is  that  net  avail¬ 
able  for  dividends  in  that  period  in¬ 
creased  235  per  cent.  Such  is  the  pros¬ 
perous  condition  of  twelve  of  the  lead¬ 
ing  gas  companies  in  the  country. 


Chart  9.  Public  utility  securities  are  being  marketed 
on  an  increasingly  favorable  yield  basis. 


(Chart  No.  9):  This  chart  shows  the 
average  yield  of  various  classes  of  in¬ 
vestments.  One  curve  points  out  the 
yield  of  land  and  building  bonds,  an¬ 


other  railroad  securities,  another  “all 
other  industries”  and  the  fourth  public 
utilities.  You  will  see  that  the  yield  of 
public  utilities  up  to  1920  was  higher 
than  the  others.  But  now  it  is  much 
lower  than  all  except  yield  of  railroad 
securities.  When  you  consider  the  tre¬ 
mendous  amount  of  junior  equity  money 
being  poured  into  public  utilities  today, 
the  tremendous  improvement  in  its  credit 
position,  it  is  not  unreasonable  to  fore¬ 
cast  that  the  trend  should  continue 
downward  in  this  way  until  public  utili¬ 
ties  will  be  getting  their  money  even 
cheaper  than  the  railroads. 
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Chart  10.  .The  yield  of  certain  classes  of  securities  as 
of  October  1,  1925,  illustrates  the  comparatively  high 
yields  that  are  to  be  obtained  from  gas  securities. 


(Chart  No.  10):  But  gas  companies 
are  not  sharing  to  the  full  the  advan¬ 
tages  of  this  situation.  I  maintain  that 
the  securities  of  gas  companies  offer  an 
unusually  attractive  investment  today 
and  that  when  the  facts  about  the  in¬ 
dustry  become  generally  known,  gas  se¬ 
curities  will  sell  for  a  much  lower  yield 
than  at  present.  The  Federal  Reserve 
rate  has  been  for  some  time  3^4  per 
cent.  The  Bank  of  England  discount 
rate  is  4  per  cent  and  the  average  yield 
on  45  high  grade  bonds  is  4.6  per  cent. 
The  average  yield  on  33  industrial  com¬ 
mon  stocks  is  4.9  per  cent,  and  for  fear 
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some  would  charge  me  with  picking  se¬ 
curities  to  prove  my  point,  let  me  say 
this:  In  the  October  15th  issue  of  Bar¬ 
ron’s  a  writer  has  not  limited  himself 
to  33  industrials  but  has  taken  65,  and 
finds  that  the  average  yield  is  only  4.1 
per  cent.  The  average  yield  of  ten  hold¬ 
ing  companies’  common  stock  is  5.1  per 
cent.  These  ten  stocks  were  chosen  at 
random  but  on  making  an  offhand  men¬ 
tal  calculation,  I  can  name  ten  large 
holding  companies  whose  common 
stocks  are  selling  on  less  than  a  five 
basis. 

The  average  yield  since  1919  on  all 
classes  of  gas  securities — bonds,  notes, 
preferred  and  common  stock,  has  been 
about  6.4  per  cent.  Those  figures  repre¬ 
sent  nearly  95  per  cent  of  the  industry 
as  carefully  as  can  be  calculated. 

Nearly  all  gas  companies  are  offering 
preferred  stock  to  their  customers.  They 
offer  them  on  a  seven  per  cent  basis  in 
1920.  They  still  offer  them  on  a  seven 
per  cent  basis,  by  and  large — seven  per 
cent  hits  most  of  them. 

Investment  people  have  had  their  at¬ 
tention  called  in  recent  months  to  the 
advantages  of  common  stocks  as  long 


term  investments ;  you  have  seen  the 
trend  of  bond  buyers  toward  the  pre¬ 
ferred  stock  market,  because  of  better 
tax  conditions ;  and  you  will  agree  that 
seven  per  cent  for  a  high  grade  cumula¬ 
tive  preferred  stock  is  unusually  attrac¬ 
tive.  Cumulative  preferred  stocks  are 
going  to  come  in  for  a  great  deal  of  at¬ 
tention,  and  especially  the  preferred 
stocks  of  an  industry  that  offers  the  in¬ 
vestor  all  the  safeguards  that  you  offer 
him. 

One  of  the  ways  to  spread  the  good 
news  about  the  gas  industry  is  vigorous¬ 
ly  to  promote  customer-ownership.  Cus¬ 
tomer-ownership  is  not  a  new  thing  to 
your  industry  but  I  find  on  looking  at 
the  figures  of  last  year  that  customer- 
ownership  of  strictly  gas  companies  has 
been  a  rather  limited  activity,  although 
customer  ownership  of  combination  gas 
and  electric  companies  is  a  very  vigorous 
activity. 

You  devote  a  great  deal  of  time  and 
attention  in  your  business  to  better  pub¬ 
lic  relations,  and  better  employe  rela¬ 
tions.  But  what  vehicle  have  you  that 
can  more  effectively  help  you  to  popu¬ 
larize  your  industry  than  customer- 
ownership  ? 
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CUSTOMER  OWNERSHIP  COMMITTEE  REPORT 


Charles  A.  Munroe,  Chairman 


A  questionnaire  was  sent  out  on  July 
27,  1925,  to  all  member  companies,  ask¬ 
ing  for  detailed  data  regarding  customer 
ownership  sales,  covering  the  twelve 
month  period  ending  July  1,  1925. 

Up  to  the  time  of  compiling  this  report 
on  September  25,  1925,  a  total  of  141 
replies  to  the  questionnaire  had  been  re¬ 
ceived. 

Statistical  data  based  on  these  replies 
is  attached  as  a  summary  to  this  report. 

A  study  of  this  summary  data  will  give 
to  anyone  interested  the  essential  details 
of  selling  plans  and  methods  used  by 
member  companies  reporting  in  selling 
securities  on  the  customer  ownership 
plan. 

A  comparative  analysis  of  the  sum¬ 
mary  of  replies,  received  with  preceding 
reports,  was  very  gratifying  and  pleasing 
to  your  Committee,  as  indicating  a  grow¬ 
ing  interest  and  increased  participation 
by  strictly  gas  companies  in  customer 
ownership  activities  during  the  current 
year  ending  July  1,  1925. 

A  total  of  20  gas  companies,  or  13.4% 
of  total  replies,  reported  customer  owner¬ 
ship  sales  during  the  year;  as  compared 
with  12  gas  companies  or  7%  in  1924, 
and  with  20  gas  companies  or  11%  in 
1923. 

New  and  additional  gas  companies 
adopting  the  customer  ownership  plan 


during  the  year  totaled  14  companies,  or 
10%  of  total  replies,  as  compared  to  7 
companies  or  4.6%  in  1924.  These  14 
new  companies  represent  70%  of  the 
total  number  of  gas  companies  reporting 
sales  during  the  year. 

Sales  by  gas  companies  totaled  47,654 
shares  during  the  year  as  compared  to 
36,156  shares  in  1924;  an  increase  of 
32%. 

Distribution  of  sales  by  gas  companies 
totaled  7,746  purchasers  during  the  year 
as  compared  to  4,185  purchasers  in  1924; 
an  increase  of  85%. 

The  replies  to  many  detailed  questions 
asked  in  the  questionnaire  were  either 
left  blank  or  marked  “no  data  available. ” 

It  is  only  by  the  collection  and  tabula¬ 
tion  of  such  essential  statistics,  that  com¬ 
prehensive  sales  analysis  can  be  made, 
and  the  industry  as  a  whole  reliably  ad¬ 
vised  regarding  customer  ownership  de¬ 
velopment;  and  again  member  companies 
will  undoubtedly  find  such  data  of  in¬ 
estimable  value  to  themselves,  in  formu¬ 
lating  policies  governing  the  continued 
sales  of  securities. 

Your  Committee  urges  all  companies 
engaged  in  or  contemplating  customer 
ownership,  that  have  not  already  done 
so,  to  arrange  immediately  for  the  regu¬ 
lar  and  continued  compilation  of  funda¬ 
mental  data  regarding  security  sales,  as 
an  essential  part  of  their  selling  plan. 
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The  following  schedule  is  suggested  as 
covering  the  most  important  and  desir¬ 
able  information  necessary  to  maintain 
essential  investment  department  records, 
as  relating  to  Customer  Ownership 
Sales : 

1.  Analysis  of  Sales. 

(a)  Shares  and  percentage  sold  on 

cash  plan. 

(b)  Shares  and  percentage  sold  on  the 
deferred  plan. 

2.  Distribution  of  Securities. 

(a)  Shares  and  percentage  sold  to 

customers. 

(b)  Shares  and  percentage  sold  to 

employees. 

(c)  Average  sale  to  each  purchaser. 

(d)  Occupational  list  of  shareholders. 

3.  Cancellations  and  Resales. 

(a)  Shares  and  percentage  of  deferred 
sales  cancelled  by  customer ;  by 
employees. 

(b)  Shares  and  percentage  of  resales 
by  customers;  by  employes. 

4.  Selling  Expense. 

(a)  Total  sales  commission  cost  per 
share. 

(b)  Total  publicity  and  advertising 


cost  per  share. 

(c)  Total  accounting  and  administra¬ 
tive  cost  per  share. 

(d)  Total  combined  direct  sales  cost 
per  share. 

5.  Deferred  Payment  Accounts. 

(a)  Shares  and  purchases  completed. 

(b)  Shares  and  purchases  cancelled. 

(c)  Shares  and  purchases  delinquent. 

Customer  Ownership  is  no  longer  a 
temporary  expedient  born  of  the  neces¬ 
sities  of  the  ‘dean  years”,  but  an  accom¬ 
plished  fact  typical  of  the  newer  pro¬ 
prietorship  and  popular  ownership  of 
industry.  Its  origin  and  greatest  devel¬ 
opment  has  been  in  the  gas  and  electric 
light  and  power  industry. 

The  number  of  shareholders  in  the  gas 
and  electric  light  and  power  companies 
in  1925  is  estimated  at  2,611,279,  as  com¬ 
pared  to  1,250,000  in  1918;  an  increase 
of  over  100%  in  seven  years. 

This  great  increase  was  gained  from 
the  following  sources : 


INCREASE  OF  STOCKHOLDERS— 1925  OVER  1918 


From  Employes 

Gas  Electric  Light  and 

Power  Companies :  75,000 

It  is  further  estimated  that  the  increase 
in  bondholders  in  the  Public  Utility  In¬ 
dustry  as  a  whole  has  been  almost  paral¬ 
lel  to  the  increase  in  stockholders. 

This  increase  of  real  customer  owners 
in  the  Public  Utilities  has  developed  a 
type  of  shareholder  entirely  different 
from  the  ordinary  investor.  If  good  and 
better  public  relations  are  to  result  from 
the  continued  development  of  this  form 
of  public  ownership,  it  is  necessary  that 
time  and  attention  be  given  to  the  special 
problems  affecting  this  new  type  of 
shareholder. 


From  Customers  From  General  Public 

815,955  470,324 

In  this  connection  your  Committee 
makes  the  following  recommendations 
for  immediate  consideration : 

That  methods  of  preserving  continuity 
of  interest  on  the  part  of  customer  stock¬ 
holders  be  developed  and  some  standard 
plan  be  worked  out  which  can  be  recom¬ 
mended  to  the  industry  as  a  whole. 

That  a  special  study  and  analysis  of 
sales  of  stock  to  minors  be  made  and 
some  standard  plan  worked  out,  whereby 
the  legal  requirements  incident  to  such 
stock  ownership  can  be  met  and  at  the 
same  time  coordinate  in  a  more  desir- 
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able  way  with  customer  ownership  poli¬ 
cies  and  plans. 

Further,  that  a  similar  study  be  made 
and  a  standard  plan  worked  out,  whereby 
the  transfers  of  stock,  of  decedents  leav¬ 


ing  practically  no  other  estate  than  is 
represented  by  the  stock  in  question,  can 
be  made  promptly  and  without  the  many 
restrictions  and  expenses  now  required 
under  the  uniform  stock  transfer  regula¬ 
tions. 


SUMMARY 


Answers  to  Questionnaires  Regarding  Customer  Ownership  Statistics. 

For  the  year  ending  July  1,  1925 


Total  number  of  companies  reporting 

Analysis  of  questionnaires  received 

Stock  sold  by: 

Gas  Companies 
Gas  and  Electric  Companies 
Bonds  sold  by : 

Gas  Companies 


141 


Number 

19 

33 


%  of  T otal 

13.4% 

23.4% 

.7% 


Total 

53 

37.5% 

No  sales  during  current  year : 

Gas  Companies 

3 

2.1% 

Gas  and  Electric  Companies 

1 

.7% 

C.O.  Sales  Planned  for  Future : 

Gas  Companies 

4 

2.9% 

Gas  and  Electric  Companies 

1 

.7% 

No  Sales  Made  or  Planned: 

Gas  Companies 

50 

35.4% 

Gas  and  Electric  Companies 

29 

20.5% 

Total 

88 

62.5% 

Total  Replies 

141 

100% 

Analysis  of  Reasons  for  No  Sales  Made 

or  Planned 

• 

• 

Adverse  State  Laws 

8 

Holding  Company  Control 

14 

Finance  by  Bonds 

2 

No  Stock  Available 

3 

Closed  Corporation 

3 

Small  Local  Company 

2 

No  Reasons  Stated 

47 

Total 

79 

56% 

New  Companies  Adopting  Customer  Ozvnership  During  Year: 

Gas  Companies  14  10% 

Gas  and  Electric  Companies  8  5.6% 
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ANALYSIS  OF  SALES 


Gas  Companies 


Companies 

Shares 

Class 

Purchaser 

Total  Par  Value 

15 

34,266 

Preferred 

5,124 

$3,385,700 

o 

O 

6,354 

Common 

1,441 

268,700 

1 

4,579 

Pref.-Com.-Deb. 

779 

457,930 

1 

2,455 

Income  Bonds 

402 

245,500 

Total  20 

47,654 

7,746 

$4,357,830 

Gas  &  Electric  Companies 


Companies 

Shares 

Class 

Purchaser 

Total  Par  Value 

16 

251,677 

Preferred 

37,937 

$10,479,420 

6 

190,171 

Preferred 

10,000(Est.) 

19,017,100 

3 

82,197 

Pfd.  (No  par) 

8,846 

7,554,520  (est.) 

3 

22,615 

5,105 

2,261,500 

2 

13,011 

Prior  Lien 

3,554 

1,294,260 

1 

2,765 

Com.  &  Pfd. 

543 

276,500 

1 

56,834 

No  Par 

6,033 

2,841,700  (est.) 

1 

no  data 

Preferred 

no  data 

Total  33 

619,270 

« 

72,018 

$43,725,000 

ANALYSIS  OF  SALES 


Combined  Sales  of  All  Companies 


Companies 

Shares 

Class 

Purchasers 

Total  Par  Value 

41 

558,311 

Preferred 

61,907 

$40,436,740 

3 

6,354 

Common 

1,441 

268,700 

3 

22,615 

5,105 

2,261,500 

2 

13,011 

Prior  Lien 

3,554 

1,294,260 

2 

7,344 

Pref.-Com.-Deb.  1,322 

734,430 

1 

56,834 

No  Par 

6,033 

2,841,700  (Est.) 

1 

2,455 

Income  Bonds 

402 

245,500 

Total  53 

666,924 

79,764 

$48,082,830 

Grand  Total  to  July  1,  1925,  of  Shares  Sold: 


By  23  Gas  Companies  99,155 

By  34  Gas  &  Electric  Companies  1,544,398 

Total  1,643,553 

Grand  Total  to  July  1,  1925,  of  Purchasers: 

23  Gas  Companies  15,558 

34  Gas  &  Electric  Companies  235,697 

Total  251,255 
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Grand  Total  to  July  1,  1925,  of  Securities  Sold,  Stated  in  Par  Value: 

23  Gas  Companies  $  7,718,905 

34  Gas  &  Electric  Companies  125,573,300 


Total 


$133,281,205 


Total  Population  of  Territory  Served 

23  Gas  Companies 

34  Gas  &  Electric  Companies 

Total 


1,798,223 

10,702,564 

12,500,787 


Total  Number  of  Customers: 

23  Gas  Companies 

34  Gas  &  Electric  Companies 


367,784 

2,704,699 


Total 


3,072,483 


ANALYSIS  OF  SALES  TO  CUSTOMERS  AND  EMPLOYEES 
By  Gas  Companies: 

38,849  shares  were  sold  to  4,447  Customers 
5,660  shares  were  sold  to  1,534  Employees 
3,145  shares  were  sold  to  1,765  Unclassified 

47,654  7,746 


By  Gas  and  Electric  Companies : 

368,939  shares  were  sold  to  40,291  Customers 

16,991  shares  were  sold  to  7,184  Employees 

233,340  shares  were  sold  to  24,543  Unclassified 

619,270  72,018 


The  Average  Sale: 

By  Gas  Companies  was  6.1  shares 

By  Gas  and  Electric  Companies  was  8.5  shares 

By  53  Combined  Companies  was  8.3  shares 

The  greatest  number  of  shares  sold  by  one  Company — 

(The  Public  Service  Corp.  of  N.  J.)  was  128,612 

The  smallest  number  of  shares  sold  by  one  Company  was  52 

The  greatest  number  of  purchasers  from  one  Company  was  25,868 

The  smallest  number  of  purchasers  from  one  Company  was  16 


Analysis  of  Securities  Sold 
43  Companies  sold  securities  of  $100 
par. 

4  Companies  sold  securities  of  $50 

par. 

2  Companies  sold  securities  of  $25 
par. 

5  Companies  sold  securities  of  no  par. 
1  Company  sold  securities  of  both 

$100  and  $50  par. 


6  Companies  sold  above  par. 

28  Companies  sold  at  par. 

13  Companies  sold  below  par. 

8  Companies  sold  at  the  market. 

47  •  Companies  sold  at  the  same  price  on 
the  cash  and  deferred  plan. 

5  Companies  sold  at  a  premium  on  the 
deferred  plan. 

23  Companies  make  no  charge  for  re¬ 
sale. 
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10  Companies  charge  $2.00  per  share 
for  resale. 

3  Companies  charge  $1.00  per  share 
for  resale. 

3  Companies  make  nominal  charge  of 

$2.00  to  $3.00  for  resale. 

1  Company  charges  regular  brokerage 
for  resale. 

1  Company  charges  $1.00  per  share  up 
to  3  shares,  and  25c  per  share  for 
all  additional,  for  resale. 

1  Company  charges  $2.50  per  share  if 

held  less  than  four  months,  for 
resale — no  charge  if  held  longer 
than  four  months. 

29  Companies  make  no  attempt  to  regu¬ 
late  resales. 

18  Companies  assist  purchaser  by  re¬ 
selling  through  company. 

2  Companies  handle  resale  through 

broker. 

1  Company  handles  resales  only  on 
certain  condition. 

1  Company  restricted  resale  to  period 
of  four  years. 

The  percentage  of  resales  varied  from 
.01%  to  14%. 

The  average  percentage  of  resales,  based 
on  detailed  reports  from  24  com¬ 
panies,  was  approximately  3.6%. 

Analysis  of  Selling  Plan 

23  Companies  sold  continuously. 

12  Companies  sold  continuously  with 

campaigns. 

13  Companies  sold  in  campaigns. 

4  Companies  sold  over  the  counter  by 

public  offering. 

26  Companies  sold  through  employees. 
18  Companies  sold  through  stock  sales¬ 
men  and  employees. 

5  Companies  sold  through  employees, 

banks  and  brokers. 

3  Companies  sold  over  the  counter 

and  through  others. 

28  Companies  sold  with  accrued  divi¬ 
dends. 

25  Companies  sold  flat. 

Analysis  of  Selling  Expense 

Commissions  paid  stock  salesmen 
range  from  a  salary  of  $75  to  $150  per 
month  plus  a  bonus,  and  from  a  straight 
commission  of  2%  to  4 *4%  per  share. 


Commissions  paid  employees  range 
from  50c  to  $3.00  per  share;  the  average 
being  approximately  $2.00  per  share. 
Two  companies  paid  no  commission. 

Several  companies  pay  commissions  on 
a  sliding  scale,  which  varies  between  cash 
and  deferred  sales  and  between  old  and 
new  shareholders. 

One  company  allowed  a  commission  of 
1%  to  brokers. 

Total  Publicity  and  Advertising  ex¬ 
pense  ranged  from  5c  to  $4.62  per  share; 
the  average  for  30  Companies  was  ap¬ 
proximately  86c  per  share. 

Total  direct  sales  cost  per  share  ranged 
from  50c  to  $12.00  per  share;  the  aver¬ 
age  for  37  Companies  was  approximately 
$3.75  per  share. 

Analysis  of  Deferred  Payment  Plan 

35  Companies  sold  on  the  10  monthly 
payment  plan. 

4  Companies  sold  on  the  12  monthly 
payment  plan. 

3  Companies  sold  on  the  15  to  18 

monthly  payment  plan. 

8  Companies  sold  on  the  20  monthly 
payment  plan. 

2  Companies  sold  on  quarterly  pay¬ 
ments. 

21  Companies  refund  partial  payments 
with  full  interest. 

13  Companies  refund  partial  payments 
with  reduced  interest. 

6  Companies  refund  partial  payments 
without  interest. 

4  Companies  refund  partial  payments 

with  adjustment  of  dividends  and 
interest  based  on  market  price. 

5  Companies  refund  partial  payments 

with  interest  less  resale  charge. 
The  interest  allowed  on  partial  payments 
ranged  from  5%  to  8%  ;  the  aver¬ 
age  was  6%. 

Percentage  of  sales  on  the  deferred  plan 
ranged  from  1%  to  100% ;  the 
average  for  37  companies  was 
27.2%. 

One  company  sold  stock  on  the  deferred 
plan  only. 
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Percentage  of  deferred  sales  cancelled 
ranged  from  .02%  to  49%;  the 
average  for  20  .  companies  was 
8.3%. 

Analysis  of  Employee  Purchase  Plans 

16  Companies  sold  to  employees  on 
same  plan  as  to  customers. 

24  Companies  sold  to  employees  on  re¬ 
duced  monthly  payments. 

9  Companies  sold  to  employees  at  a 
discount. 

1  Company  sold  to  employees  with  a 
25%  bonus  if  stock  was  held  for 
5  years. 

Analysis  of  Customer  Ownership  Plans 

29  Companies  plan  continuing  custom¬ 
er  ownership  sales  during  the 
coming  year. 


17  Companies  report  no  plans  for  con¬ 
tinuing  customer  ownership  sales 
during  the  coming  year. 

The  average  part  of  future  financial  re¬ 
quirements  planned  through  cus¬ 
tomer  ownership  ranged  from 
25%  to  50%;  the  average  for  12 
companies  was  approximately 
38%. 

Two  companies  plan  to  sell  all  their  pre¬ 
ferred  stock  through  the  customer 
ownership  plan. 

Four  companies  plan  to  meet  all  future 
financial  requirements  through 
the  customer  ownership  plan  if 
possible. 
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APPENDIX 

DATA  ON  CUSTOMER  OWNERSHIP 

TABLE  I. 


Comparative  Summary  of  Customer  Ownership  Questionnaires. 


1923 

*924 

T925 

No. 

%  of 

No. 

%  of 

No.  of 

%'of 

Replies 

Total 

Replies 

Total 

Replies 

T  otal 

Stock  Sold  by  Gas 

Companies 

Stock  Sold  by  Gas  and 

20 

n% 

42 

8% 

19 

13.4% 

Electric  Companies 

39 

21% 

35 

23^% 

33 

23.4% 

Bonds  sold 

4 

2% 

1 

■2/s% 

1 

.7% 

C.O.  Sales  Planned  for  Future  15 

8% 

9 

6% 

5 

3.6% 

No  Sales  Made  or  Planned 

109 

58% 

93 

62% 

79 

56.0% 

No  Sales  during  current  year 

4 

2.8% 

Total  Replies 

187 

150 

141 

Total  Selling  Stocks 
Additional  Gas  Companies 

59 

32% 

47 

31^% 

53 

37.5% 

Adopting  Customer  Ownership  Plan 

7 

4.6% 

14 

10.0% 

TABLE  II. 

Comparative  Summary  of  Sales 

I923 

1924 

I925 

No. 

Purcli- 

No. 

Purch- 

No. 

Purch- 

Shares 

asers 

Shares 

asers 

Shares 

asers 

Sold  by  Gas  Companies 

550,708 

107,094 

36,156 

4,185 

47,654 

7,746 

Sold  by  Gas  and  Elec- 

trie  Companies 

700,932 

120,076 

640,705 

147,740 

619,270 

72,018 

Total 

1,251,640 

227,170 

676,861 

151,655 

666,924 

79,764 
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REPORT  OF  COMMITTEE  ON  EDUCATION  OF  GAS 

COMPANY  EMPLOYEES 


EDUCATING  THE  PRESENT  EMPLOYEE 


Bernard  J.  Mullaney,  Chairman,  Chicago,  Ill. 


Facts  have  been  developed  within  the 
year  which  strikingly  emphasize  the  im¬ 
portance  of  this  subject — “Educating  the 
Present  Employee.” 

They  were  developed  in  a  series  of 
studies  made  for  a  group  of  public  utility 
companies  which  included  the  Peoples 
Gas  Light  and  Coke  Company  of  Chi¬ 
cago,  and  were  corroborated  by  similar 
studies  elsewhere.  The  primary  objective 
was  to  test  and  measure  customer  atti¬ 
tude — to  find  out  what  customers  in  the 
mass  (the  public)  thought  of  the  com¬ 
panies  and  their  respective  services.  The 
secondary,  but  equally  important,  objec¬ 
tive  was  to  find  out  zvhy  customers 
thought  as  they  did,  to  get  at  the  factors 
which  determined  their  friendliness  or 
unfriendliness. 

Pursuit  of  these  objectives  led  logically 
to  a  study  of  the  service  itself  and  the 
tangible  character  or  quality  of  it.  This 
led,  in  turn,  to  a  study  of  the  manner  of 
rendering  service — the  character  of  per¬ 
sonal  contacts  between  customers  and  the 
employees  engaged  in  rendering  sendee — 
since  the  character  of  these  contacts 
might  obviously  color  the  customer’s  esti¬ 
mate  of  the  service  itself.  This  again  led 


to  study  of  employee-attitude,  company 
organization  morale,  since  the  employee’s 
attitude  toward  his  company  and  his  job 
might  obviously  affect  the  character  of  his 
personal  contacts  with  customers. 

A  mention  of  how  the  study  of  custom- 
er-attitude  was  made  will  indicate  the 
general  method  pursued  in  all  of  the 
studies.  A  representative  cross-section  of 
the  communitv  was  taken,  several  thou- 
sand  typical  customers.  Trained  inter¬ 
viewers  called  on  these  customers  and  put 
to  them  a  series  of  carefully  worked-out 
questions.  The  answers  -were  analyzed 
and  tabulated  and  the  results  rated  ac¬ 
cording  to  a  definite  scale.  In  a  word, 
the  method  was  an  adaptation  of  tested 
and  approved  practice  in  similar  research 
work. 

The  results  thus  obtained  emphasize 
how  much  public  opinion, — what  our  cus¬ 
tomers  think  of  us, — depends  upon  our¬ 
selves  as  companies  rather  than  upon  the 
adventitious  influence  of  newspaper  criti¬ 
cism,  politics,  state  regulation,  or  other 
external  circumstances.  The  results  also 
emphasize  how  the  making  of  public 
opinion  is  influenced  by  the  rank  and  file 
of  employees,  through  whom  companies 


206 


\ 

\ 

\ 

have  their  personal  contacts  with  cus¬ 
tomers. 

Only  about  twenty  per  cent  of  cus¬ 
tomers  have  any  conception  that  there  is 
such  a  thing  as  regulation,  by  the  state 
or  otherwise ;  only  that  small  number 
have  any  idea  that  they  can  appeal  to 
authority  other  than  the  company  itself 
in  case  of  dissatisfaction  or  dispute.  The 
other  eighty  per  cent  look  only  to  the 
company  for  attention  to  their  needs, 
their  grievances  or  other  incidents  of 
service.  These  percentages  hold  good 
wherever  such  studies  have  been  made, 
in  other  cities  as  well  as  in  Chicago. 

The  percentages  are  about  the  same 
when  the  agencies,  or  influences,  or  acts 
which  tend  to  affect  public  opinion  are 
studied.  Only  about  twenty  per  cent  ever 
see,  or  hear,  or  at  best  give  heed  to,  our 
speeches  before  Rotary  clubs,  our  state¬ 
ments  in  the  newspapers,  our  explana¬ 
tions  of  the  economic  importance  and 
social  significance  of  public  utilities,  or 
other  methods  of  pinning  medals  on  our¬ 
selves.  The  other  eighty  per  cent  judge 
us  entirely  on  their  personal  experiences 
with  us  and  with  our  service,  and,  as  will 
appear,  their  judgment  is  affected  far 
more  by  personal  contact  with  employees 
than  by  any  other  factor. 

We  have  known  these  things  as  gener¬ 
alizations  :  that  quality  of  service  is  the 
basis  of  good  or  bad  customer-relations ; 
that  “employees  are  the  company”  to  the 
great  majority  of  customers,  who  know 
the  company  only  through  contact  with 
rank  and  file  employees  engaged  in  ren¬ 
dering  service.  But  we  do  not  know  the 
relative  strength  of  service  and  employee 
influences  until  we  take  those  generaliza¬ 


tions  apart  and  “see  what  makes  them 
tick”. 

To  get  a  concrete  application  of  cus¬ 
tomer-attitude,  the  customers  interviewed, 
over  fifteen  thousand  in  Chicago,  were 
given  a  chance  to  express  themselves  on 
private  ownership  versus  public  owner¬ 
ship  of  public  utilities.  The  responses 
furnished  a  very  close  forecast  of  the 
vote  on  public  ownership  in  the  whole 
city  at  a  subsequent  election.  But,  for 
us,  the  significant  fact  was  that  the  re¬ 
sults  of  the  private  versus  public  owner¬ 
ship  test  practically  paralleled  the  results 
of  the  customer-attitude  test;  the  number 
of  customers  who  were  friendly  to  the 
companies  was  about  the  same  as  the 
number  who  preferred  private  ownership. 

In  testing  attitude  on  private  versus 
public  ownership,  the  customers  were 
asked  to  state  which  among  five  main  fac¬ 
tors  influenced  their  attitude.  These  test- 
factors  were:  service,  cost  of  service  (or 
rates),  influence  of  organizations  (labor 
or  other)  to  which  they  might  belong, 
stock  ownership  in  the  companies,  and 
newspapers.  The  relative  influence  of 
these  factors,  as  affecting  customer-atti¬ 
tude,  is  graphically  illustrated  in  Chart 
No.  I. 

You  will  notice  that  “service”  was  first 
as  an  attitude  influencing  factor,  and 
“stock  ownership”  (affirming  the  wisdom 
of  customer  ownership  policies)  was 
second.  Notice,  too,  that  “service”  was 
nearly  three  times  as  strong  as  the  next 
strongest  factor;  it  was  almost  as  strong 
as  the  other  four  factors  combined.  It 
is  also  interesting  to  note  that  the  weak¬ 
est  factors  were  “cost”  (rates)  and 
“newspapers”.  In  other  words,  when 
service  is  satisfactory,  rates  are  not  much 
fussed  about  and  what  the  newspapers 
say  about  us  does  not  matter  much. 
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CHART  I 

Strength  of  Factors  Affecting  Public  Attitude  toward  Private  Ownership. 


Now  for  the  significance  of  “educat¬ 
ing  THE  PRESENT  EMPLOYEE”  as  affecting 
public  opinion  or  customer-attitude, 
which,  as  we  have  seen,  is  so  largely  de¬ 
termined  by  the  character  of  service. 

The  factors  which  determine  the  cus¬ 
tomer's  estimate  of  our  service,  whether 
good,  or  bad,  or  in  between,  were  ana¬ 
lyzed  and  rated  as  in  the  test  of  attitude 
on  private  versus  public  ownership.  In 
this  analysis  and  rating  it  was  found  that 
the  impression  left  by  personal  contacts 
with  employees  was  twice  as  strong  as  all 
other  factors  combined  in  determining  the 
customer's  estimate  of  the  service.  In 


other  words,  the  impression  left  by  con¬ 
tacts  with  meter  readers,  collectors,  fitters, 
telephone  clerks,  correspondents,  counter 
clerks,  receivers,  and  so  on,  was  twice  as 
important  as  the  promptness,  dependabil¬ 
ity,  efficiency  and  all  around  physical 
quality  of  the  service  itself. 

Time  limitations  forbid  going  into  the 
details  of  analyzing  and  rating  morale  in 
the  working  organization,  the  influence  of 
morale  upon  the  character  of  personal 
contacts  between  employees  and  custom¬ 
ers,  and  so  on.  But  certain  inescapable 
conclusions  deserve  a  word  of  re-empha¬ 
sis. 
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What  the  customers  think  of  a  public 
utility  company — public  good  will — de¬ 
pends  overwhelmingly  upon  the  character 
or  quality  of  the  service  rendered.  But 
what  the  customers  think  of  the  quality 
of  that  service,  whether  good  or  bad,  de¬ 
pends  overwhelmingly  upon  the  impres¬ 
sions  derived  from  personal  contacts  with 
the  company  through  its  employees.  In 
other  words,  personal  contact  impressions 
outweigh,  in  the  customers  mind,  the 
quality  of  the  service  itself. 

Employee-attitude  toward  the  company 
and  his  job,  his  satisfaction  or  dissatis¬ 
faction  with  them,  is  by  far  the  greatest 
factor  in  determining  whether  his  con¬ 
tacts  with  customers  leave  a  favorable  or 
an  unfavorable  impression.  But — and 
this  reservation  is  significant — good  em¬ 
ployee-attitude,  a  high  state  of  organisa¬ 


tion  morale,  does  not  automatically  pro¬ 
duce  correspondingly  favorable  impres¬ 
sions  upon  customers. 

When  the  quality  rating  of  your  service 
is  high,  say  eighty-five  or  ninety  in  a 
scale  of  one  hundred,  and  your  employee- 
morale  rating  is  equally  high,  customer- 
attitude  ought  to  be  correspondingly  high. 
But  it  does  not  always,  nor  necessarily, 
work  out  that  way.  The  customer-atti¬ 
tude  may  be  disappointingly  less  favor¬ 
able  than  the  quality  of  service  and  the 
employee-morale  would  lead  you  to  ex¬ 
pect. 

This  happens  when  employees  have  had 
no  direct  stimulation  and  education  in  the 
details  of  rendering  service.  Every  one 
of  them  may  be  loyal  and  enthusiastic  and 
be  doing  the  best  he  knows  how  in  his 


CHART  II 

The  results  of  seven  consecutive  tests— How  employees  improve  in  courtesy  and  accuracy  of  information. 
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personal  contacts  with  customers.  But — 
the  best  he  knows  how — there  is  the  rub. 
Some  little  thing  intrudes — an  unfortu¬ 
nate  trick  of  expression,  a  mannerism,  a 
lack  of  information,  some  lapse  of  which 
he  is  unconscious — and  the  customer  gets 
a  bad  impression  of  the  company  and  its 
service  in  toto,  although  the  tangible 
physical  service  itself  may  be  perfect. 

The  bad  effects  of  such  incidents  are 
obvious  when  the  number  of  contact  em¬ 
ployees  is  multiplied  by  the  number  of 
their  customer  contacts.  That  is,  obvious 
if  it  has  been  made  clear  that  customer- 
attitude  is  largely  influenced  by  service 
and  that  judgment  of  service  is  largely 
influenced  by  personal  contacts  had  in  re¬ 
ceiving  service.  But,  how  to  prevent  those 
bad  effects?  Systematic  education  of  em¬ 
ployees  in  the  details  of  rendering  service 
would  seem  to  be  the  logical  way. 

It  may  appear  far  fetched  to  suggest 
instructing  employees  in  the  question-and- 
answer  details  of  collecting  bills,  of 
handling  a  “high  bill”  kicker,  of  respond¬ 
ing  to  a  request  for  information  or  taking 
an  application  for  service,  of  conversation 
with  a  housewife  when  connecting  a  gas 
range,  and  so  on.  The  suggestion  is  not 
far-fetched  if  the  job  is  worth  doing.  The 
studies  mentioned  herein  show  the  job 
to  be  well  worth  doing.  The  doing  of  it 
will  not  be  so  very  hard,  if  attacked 
sensibly.  Most  big  things  are  done  by 
doing  many  little  things  one  at  a  time. 

This  kind  of  employee  education  has 
been  successfully  applied  in  other  lines  of 
business  and  to  a  slight  degree  in  the 
utility  business.  Handlers  of  books  and 
other  articles,  sold  by  door-to-door  can¬ 
vassing,  take  persons  who  never  sold 
anything  and,  by  teaching  them  to  follow 
a  prescribed  method,  qualify  them  to  get 
into  your  office  and  mine  and  walk  out 
with  an  order  and  a  check,  in  the  face  of 


our  pre-determination  not  to  buy  any¬ 
thing  that  way.  If  they  can  do  that,  we 
can  do  a  simpler  and  easier  thing. 

There  is  one  best  way  of  making  a 
service  cut-off  or  turn-on,  of  collecting  a 
bill,  of  handling  a  complaint,  and  so  on. 
We  can  find  that  way,  if  we  try,  and  have 
it  used  by  all  service  men,  all  collectors, 
or  all  complaint  clerks,  instead  of  leaving 
each  to  do  it  in  his  own  way,  his  way  be¬ 
ing  often  unintentionally  defective. 

Some  examples  of  what  can  be  done  in 
this  field,  since  they  have  been  done,  may 
be  interesting. 

How  employees  may  improve  in  cour¬ 
tesy  and  information  under  systematic 
instruction,  and  so  improve  the  quality 
of  employee-contacts  with  customers,  is 
shown  in  Chart  No.  II,  the  curve  being 
the  results  of  seven  consecutive  tests 
after  systematic  instruction  was  begun  in 
a  certain  company. 

But  improvement  need  not  be  expected 
at  the  same  rate  in  all  departments.  Be¬ 
fore  systematic  instruction  was  begun  in 
a  certain  company,  nine  distinct  divisions 
of  service  wrere  tested  and  graded  as  to 
the  quality  of  employee-contacts  with 
customers.  The  results  are  shown  in  the 
lower  half  of  Chart  No.  III. 

The  divisional  ratings  ran  from  fifteen 
points  in  a  possible  one  hundred  for  Di¬ 
vision  A  to  about  fifty-two  for  Division  I. 
Then  systematic  instruction  was  begun 
and  each  division  was  periodically  tested 
and  regraded.  Results,  on  the  fourth  con¬ 
secutive  test,  are  shown  in  the  upper  half 
of  Chart  No.  III.  Note  how  the  improve¬ 
ment  under  instruction,  division  by  divi¬ 
sion,  was  at  unequal  rates.  Division  F, 
fourth  on  the  first  test,  rose  to  first  on  the 
fourth  test,  indicating  the  human  element. 
Instruction  was  better  applied  or  more 
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CHART  III 

Illustrating  how  employee-contacts  may  improve,  but  at  different  rates  in  the  same  company. 


easily  assimilated  in  some  divisions  than 
in  others. 

Chart  No.  IV  shows  the  effect  of  in¬ 


struction  on  an  individual  employee,  a 
rather  backward  one  in  this  case,  as  re¬ 
flected  in  six  consecutive  tests.  From 
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zero  on  the  first  test,  he  advanced  under 
instruction  to  one  hundred  on  the  sixth 
test. 

These  facts  and  conclusions  impinge 
directly  upon  the  work  of  your  Commit¬ 
tee  on  Education  of  Gas  Company  Em¬ 
ployees.  The  Committee’s  work  has  not 
yet  reached  the  field  of  the  studies  which 
have  been  referred  to  but  is  approaching 
it,  is  indeed  at  the  edge  of  it. 


effect  on  the  customer  is  bad  for  the 
company. 

Your  committee  has  had  all  this  in 
mind  from  the  beginning  of  its  work  two 
years  ago.  Its  task  was  to  formulate  and 
inaugurate  a  definite  program  of  employ¬ 
ee  education  for  gas  companies,  but  it  had 
little  or  no  material  to  work  with.  Few 
gas  companies  have  done  much  in  sys¬ 
tematic  employee  education.  Those  few 


CHART  IV 

Six  consecutive  tests  of  a  certain  employee  in  his  manner  of  handling  a  difficult  public  contact  situation. 


These  studies  have  shown  that  lack  of 
information  by  an  employee,  when  he  is 
in  service  contact  with  a  customer,  is  an 
emphatically  unfavorable  factor.  The  ut¬ 
most  in  courtesy,  in  good  appearance,  in 
pleasing  address,  will  not  make  up  for  it. 
When  an  employee  has  to  say  “I  don’t 
know”  to  a  customer’s  question  about  the 
company  or  its  service,  or  when  his  in¬ 
formation  is  inaccurate  or  incomplete,  the 


mostly  follow  different  methods.  Your 
committee's  first  decision  had  to  be  on 
where  to  begin.  It  chose  to  begin  with 
information  on  the  origin  and  funda¬ 
mentals  of  the  gas  industry  as  well  as  on 
the  details  of  every  day  gas  business. 

Some  progress  has  been  made.  The 
booklet  entitled  “The  Story  of  Gas”  is 
the  first  concrete  example  of  it.  More 
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than  26,000  copies  of  that  have  been  dis¬ 
tributed  and  effectively  used  in  employee 
education,  in  customer  ownership  cam¬ 
paigns,  in  schools,  colleges  and  libraries, 
by  security  houses,  by  lecturers,  and  so 
on.  The  other  booklets  in  the  series  as 
planned — “The  Story  of  Gas  Manufac¬ 
ture”,  “The  Story  of  Gas  Distribution”, 
“The  Story  of  Gas  Utilization”  and  “The 
Story  of  Gas  Service” — have  not  come 
along  as  quickly  as  desired  but  they  now 
appear  to  be  on  the  way.  Meanwhile,  a 
collateral  educational  activity  of  impor¬ 
tance  has  been  launched. 

Since  the  retirement  of  the  fine  course 
formerly  conducted  by  the  Trustees  of 
the  Gas  Educational  Fund,  under  the  di¬ 
rection  of  Mr.  Alfred  E.  Forstall,  there 
has  been  no  home  study  course  on  man¬ 
ufactured  gas  in  the  country.  A  survey  of 
member  companies  by  our  Committee  last 
year  emphasized  the  need  of  one. 

Contact  was  established  with  Columbia 
University  of  New  York  City,  and  ar¬ 
rangements  for  such  a  course  were  ef¬ 
fected,  the  course  to  carry  the  approval 
and  endorsement  of  the  American  Gas 
Association. 

This  course  has  been  prepared  and  will 
be  conducted  under  the  direction  of  Pro¬ 
fessor  Jerome  J.  Morgan  of  the  Colum¬ 
bia  University  faculty,  who  has  been  ac¬ 
tive  on  a  number  of  committees  of  this 
association,  and  has  for  several  years 
conducted  a  summer  course  at  Columbia 
on  the  production,  distribution  and  util¬ 
ization  of  gas.  He  has  also  conducted  ex¬ 
tensive  research  and  enjoys  an  inter¬ 
national  reputation  on  coal  carbonization 
and  other  problems  in  connection  with 
gas  manufacture. 

Cooperating  with  Professor  Morgan 
in  this  undertaking  is  an  Advisory  Com¬ 
mittee,  representing  the  Committee  on 
Education  of  Gas  Company  Employees 
and  the  American  Gas  Association,  con¬ 


sisting  of  the  following:  A.  E.  Forstall, 
Consulting  Engineer,  New  York,  N.  Y. ; 
C.  E.  Paige,  Vice  Pres.,  The  Brooklyn 
Union  Gas  Co.,  Brooklyn,  N.  Y. ;  F.  C. 
Weber,  Gas  Engineer,  Cities  Service  Co., 
New  York,  N.  Y. and  W.  S.  Yard,  Vice 
Pres.  Pacific  Gas  &  Electric  Co.,  San 
Francisco,  Cal. 

The  calibre  and  standing  of  these  gas 
engineers  and  of  Professor  Morgan  is 
assurance  of  practical  instruction  along 
the  lines  adaptable  to  the  greatest  number. 
These  gentlemen  have,  and  still  are,  de¬ 
voting  much  time  to  this  work  and  their 
cooperation  represents  real  sacrifices.  On 
behalf  of  the  Committee  on  Education 
of  Gas  Company  Employees,  I  wish  to 
extend  the  committee’s  deep  appreciation 
of  the  splendid  assistance  rendered  by 
Messrs.  A.  E.  Forstall,  C.  E.  Paige,  F.  C. 
Weber  and  W.  S.  Yard;  also  its  appre¬ 
ciation  of  the  excellent  work  done  in  this 
connection  by  Mr.  Kurwin  R.  Boyes  of 
the  A.  G.  A.  headquarters  staff  and  secre¬ 
tary  of  this  committee. 

The  course  was  started  on  October  1, 
1925,  with  a  large  enrollment. 

The  question  of  how  much  a  company 
should  assist  an  employee  in  financing 
such  a  course  is  debatable.  Many  com¬ 
panies  pay  the  cost  of  the  course  upon  en¬ 
rollment  the  employee  paying  this  back 
to  the  company  by  installments,  and  some 
companies  then  refund  half  the  cost  to 
the  employee  upon  his  satisfactory  com¬ 
pletion  of  the  course. 

The  Committee  would  like  to  draw  at¬ 
tention  to  the  four  excellent  booklets, 
published  under  the  direction  of  the  In¬ 
dustrial  Gas  Section,  on  “Combustion”, 
“House  Heating”,  “Bakeries,  Hotels  and 
Restaurants”  and  “Food  Products.” 
Members  of  the  Association  are  urged  to 
encourage  the  use  of  these  booklets ;  they 
are  excellent  material  for  employee  edu¬ 
cational  activities. 
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REPORT  OF  COMMITTEE  ON  TIME  AND  PLACE 


A.  P.  Lathrop,  Chairman ,  New  York,  N.  Y. 


The  members  of  the  Committee  on 
Time  and  Place  for  the  1926  meeting  of 
your  Association  have  been  in  correspon¬ 
dence  ever  since  their  appointment,  and 
the  majority  has  expressed  itself  as  fa¬ 
voring  Atlantic  City  for  the  meeting. 

At  the  first  opportunity  (today)  to 
have  a  direct  conference  it  was  developed 
that  there  was  a  marked  desire  on  the 
part  of  a  large  representative  portion  of 
the  membership  of  the  Association,  par¬ 
ticularly  of  the  manufacturers  and  ex- 

j 

hibitors,  that  the  meeting  be  held  in  the 
Middle  West,  this,  provided  that  hotel, 
exhibition  rooms  and  convention  facili¬ 
ties  could  be  obtained. 

The  committee  feels  under  the  circum¬ 
stances  that  instead  of  its  recommending 


a  specific  meeting^  place  to  be  voted  upon 
at  this  time,  that  the  Secretary  should 
have  a  vote  of  the  entire  membership 
taken  not  later  than  January  1st,  1926, 
and  the  vote  so  taken  be  the  determining 
factor. 

The  Committee  recommends  that  the 
meeting  be  held  the  week  of  October  11, 
1926. 

(Motion  made ,  seconded  and  carried, 
that  the  Report  of  the  Committee  on 
Time  and  Place  be  accepted.) 

The  President:  The  next  topic  on  the 
program  is  a  contribution  by  the  Manu¬ 
facturers’  Section.  The  address  will  be 
delivered  by  Mr.  Herman  A.  Groth  and 
is  entitled : 


WHAT  NATIONAL  ADVERTISING  CAN  DO  FOR  THE 

GAS  INDUSTRY 


H.  A.  Groth,  Director  of  Trade  Extension ,  Wm.  H.  Rankin  Co.,  Chicago,  Ill. 


When  this  subject  was  first  suggested 
to  me  by  your  committee  last  May,  I 
asked  our  research  department  to  com¬ 
pile  data  regarding  the  gas  industry;  ex¬ 
pecting  to  find  the  usual  mass  of  facts 
and  figures.  But  as  the  job  proceeded, 
new  ideas,  new  developments,  consolida¬ 
tions,  national  advertising  campaigns,  new 
features  and  possibilities  of  all  sorts  came 
into  the  picture  in  such  bewildering  num¬ 
bers,  that  the  dry  facts  and  figures  that 


occupied  the  foremost  place  in  my  mind 
have  now  been  crowded  into  the  far 
background. 

I  found  so  much  of  absorbing  interest 
in  my  superficial  review  of  your  indus¬ 
try  that  I  am  about  in  the  fix  that  my 
boyhood  game  of  “crack  the  whip”  used 
to  get  me  into.  When  I  started  this  job 
I  was  at  the  head  of  the  line — before  I 
reached  this  meeting  I  was  busy  just  try- 
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ing  to  keep  up — sailing  through  the  air, 
and  my  best  hope  is  to  land  without  losing 
my  balance. 

There  is  no  need  to  discuss  with  you 
the  magic  romance  of  the  gas  industry. 
It’s  one  of  the  high  spots  in  the  develop¬ 
ment  of  our  country  and  should  be  told 
by  you  and  for  you,  to  every  person  who 
can  read.  So  I  shall  concern  myself  first 
with  the  proven  accomplishments  of  na¬ 
tional  advertising  in  other  and  related 
fields  and  then  try  to  tell  you  what  I  be¬ 
lieve  advertising  can  do  for  your  great 
industry.  I  am  assuming  that  the  time¬ 
liness  and  importance  of  this  subject  is 
what  brings  it  to  your  convention  pro¬ 
gram. 

No  one  can  deny  that  the  type  of  na¬ 
tional  advertising  practiced  by  the  Ameri¬ 
can  Telephone  and  Telegraph  Company 
has  been  a  great  factor  in  that  company’s 
standing  with  the  American  public  today. 
One  detail  alone  stands  out  as  a  great  ac¬ 
complishment — the  fact  that  the  owner¬ 
ship  of  this  company  is  in  the  hands  of 
more  people  than  any  other  public  or  pri¬ 
vate  business  in  the  world.  These  own¬ 
ers — laborers,  clerks,  housewives  and 
business  men — have  bought  their  interest 
with  their  savings — and  advertising  led 
them  to  make  this  sound  investment. 

The  company’s  rate  policy  of  asking 
only  enough  to  pay  fair  wages  and  a  fair 
return  on  investment  has  been  an  impor¬ 
tant  factor  in  its  progress,  but  national 
advertising  has  at  all  times  provided  a 
firm  background  for  local  efforts  in  serv¬ 
ice  and  merchandising,  making  more  pro¬ 
ductive  every  wise  rule  of  policy  and  in¬ 
suring  the  safety  and  stability  of  the  com¬ 
pany’s  structure. 

It  is  no  mere  chance  that  one  out  of 
every  forty-five  telephone  subscribers  is 
also  a  stockholder.  Nor  is  it  surprising 


that  foreign  visitors  are  amazed  at  the 
number  of  our  telephones  and  the  scope 
of  our  service.  These  conditions  in  the 
telephone  industry  did  not  “just  happen.” 
They  were  planned — and  the  public  was 
educated  through  advertising  to  multiply 
the  customers,  the  capital  and  the  pros¬ 
perity  of  the  A.  T.  &  T. 

We  are  living  in  an  age  of  keen  appre¬ 
ciation  for  the  economic  value  of  mass 
action — mass  production — mass  psychol¬ 
ogy.  We  now  accept,  as  a  nation,  the 
fundamental  principle  that  it  is  always 
most  effective  to  operate  through  the  big¬ 
gest  arteries  of  contact.  Manufactured 
goods  and  services  having  national  agen¬ 
cies  of  distribution  respond  most  readily 
to  the  stimulus  of  national  advertising. 

In  railroading  it  is  the  main  line  that 
shows  the  lowest  cost  per  ton  mile,  not 
the  branch,  sidetrack  or  switch.  Local 
efforts  are  important  but  need  the  back¬ 
ground  and  support  of  the  national  or 
main  line  effort. 

In  your  industry,  while  there  may  be  no 
national  gas  company,  there  is  a  national 
gas  industry  and  this  industry,  function¬ 
ing  in  a  national  way  through  advertising, 
can  put  its  programs  and  problems ;  its 
aims  and  accomplishments ;  its  ideas  of 
expansion  and  extension,  before  all  the 
people  in  an  educational  campaign  at  once 
inclusive  and  concentrated.  Such  a  cam¬ 
paign  will  insure  the  success  of  individual 
sales  efforts  by  local  companies  just  as 
surely  as  has  the  program  of  the  A.  T. 
&  T.  and  the  host  of  other  associated  ad¬ 
vertising  campaigns  that  have  made  suc¬ 
cessful  advertising  history  for  ten  years 
past. 

While  the  problems  met  by  association 
advertising  have  been  frequently  stated, 
it  may  interest  you  to  hear  a  brief  sum¬ 
mary  from  a  recent  pamphlet  compiled 
by  a  leading  authority. 
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The  first  of  several  classes  reported  on 
were  called  habit  forming  campaigns  edu¬ 
cating  the  public  to  new  methods,  ideas 
or  products.  Among  these  groups  were 
Trust  Company  Division  of  the  American 
Bankers  Association ;  Portland  Cement 
Association ;  Indiana  Limestone  Quarry- 
men’s  Association;  Associated  Tile  Man¬ 
ufacturers’  Association;  Davenport  Bed 
Makers  of  America;  American  Walnut 
Manufacturers’  Association ;  Oak  Floor¬ 
ing  Manufacturers’  Association ;  Plate 
Glass  Manufacturers  of  America;  The 
Joint  Coffee  Trade  Publicity  Committee. 

Each  of  these  groups  of  manufacturers 
and  dealers  successfully  employed  na¬ 
tional  advertising  to  form  a  new  buying 
habit  in  its  own  field.  It  would  be  easy 
to  trace  an  analogy  here  with  the  gas  in¬ 
dustry;  new  uses  for  gas  are  being  fre¬ 
quently  discovered.  Prompt  notice  in 
the  form  of  educational  advertising  will 
save  time,  labor  and  expense  in  securing 
their  acceptance  by  the  consuming  public. 

Another  class  of  associations  advertised 
to  protect  industry  from  attacks  because 
of  popular  misunderstanding.  Among 
these  were  the  National  Electric  Light 
Association;  National  Lumber  Manufac¬ 
turers’  Association ;  Common  Brick 
Manufacturers’  Association ;  American 
Face  Brick  Association;  National  Kraut 
Packers’  Association.  This  problem 
should  have  a  familiar  sound  to  the  gas 
industry  and  an  instance  where  this  reme¬ 
dy  might  be  applied  comes  readily  to 
mind. 

It  is  now  generally  recognized  that 
every  useful  purpose  to  which  gas  can  be 
applied  can  be  as  well  done  with  gas  at 
thermal  unit  value  of  300  as  with  a  higher 
calorific  value.  The  Colorado  Commis¬ 
sion  gives  gas  companies  the  right  to 
make  gas  of  whatever  calorific  content  is 
the  most  practical  and  economical.  The 
commission’s  supervision  of  rates  assured 


the  public  of  fair  prices.  If  the  practice 
in  Colorado  were  generally  followed, 
lower  rates  and  widespread  goodwill 
would  prevail.  Here  is  a  real  opportunity 
for  advertising  to  correct  a  popular  mis¬ 
understanding  in  the  gas  industry,  lack¬ 
ing  only  concerted  action  to  set  its  force 
in  motion. 

Still  another  class  of  association  adver¬ 
tisers  have  set  themselves  to  the  task  of 
promoting  sales  by  forming  general  back¬ 
ground  for  individual  members  advertis¬ 
ing.  This  is  one  of  the  proven  successes 
in  association  advertising.  In  this  class 
were  Save  The  Surface  Campaign;  Na¬ 
tional  Association  of  Ice  Industries ; 
Portland  Cement  Association  and  others. 
Every  member  of  these  groups  has  a  rec¬ 
ord  of  unusual  results  from  individual  ad¬ 
vertising,  to  the  success  of  which  the 
group  advertising  has  largely  contributed. 

Under  the  general  plan  of  increasing 
consumption  of  an  established  article, 
some  of  the  best  known  associations  of 
manufacturers  have  educated  the  public 
wisely  and  well.  Such  groups  as  Maple 
Flooring  Association ;  Associated  Knit 
Underwear  Manufacturers,  National 
Terra  Cotta  Society;  Northern  White  Ce¬ 
dar  Association ;  Arkansas  Soft  Pine  Bu¬ 
reau  ;  Western  Red  Cedar  Association ; 
Automotive  Wood  Wheel  Manufactur¬ 
ers  ;  Cast  Iron  Publicity  Bureau ;  Wall 
Paper  Manufacturers’  Association;  Cali¬ 
fornia  Redwood  Association;  Hardwood 
Manufacturers’  Institute;  California 
White  and  Sugar  Pine  Manufacturers, 
have  found  ample  justification  for  liberal 
expenditures  in  association  advertising. 
All  these  groups  had  a  story  to  tell;  a 
news  story  full  of  information  about  new 
goods,  new  uses  for  familiar  things;  new 
policies  of  management;  new  standards 
of  quality,  value  and  service. 

The  Periodical  Publishers  Association 
has  issued  bulletins  in  which  the  successes 
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of  association  advertising  are  ably  set 
forth.  Some  of  the  most  interesting  are: 
Bulletin  No.  66,  The  Hawaiian  Pineapple 
Association;  8  and  82,  California  Fruit 
Growers  Exchange;  51  and  75,  California 
Walnut  Growers  Exchange;  10,  Sun 
Maid  Raisin  Growers;  57,  American 
Walnut  Manufacturers’  Association;  49, 
Save  the  Surface  Campaign. 

Barron’s  National  Financial  Weekly, 
commenting  in  July,  1924,  on  the  im¬ 
provement  in  the  public  utilities  situation, 
made  this  significant  comment : 

“There  is  another  factor  contributing 
to  the  prosperity  of  our  public  utility 
companies  and  that  is  improved  public 
relations.  How  has  this  improvement 
been  brought  about?  Not  by  slush  funds 
or  devious  lobbying,  but  by  public  educa¬ 
tion  largely  through  intelligent  advertis¬ 
ing.” 

We  have  in  the  story  of  the  gas  indus¬ 
try  human  interest  facts  so  romantic  and 
so  compelling  that  national  advertising 
would  have  an  easy  task  to  build  for  you 
a  national  background  that  would  not  only 
succeed  in  bringing  about  a  state  of  mind 
with  the  public,  necessary  to  the  progress 
of  your  industry,  but  would  help  insure 
the  safety  of  every  dollar  now  being  spent 
in  sales  and  educational  efforts. 

Since  Van  Helmont  of  Brussels  dis¬ 
covered  gas  in  1609  ;  since  Windsor  estab¬ 
lished  the  first  gas  company  in  London  in 
1807 ;  since  Baltimore  first  lighted  public 
streets  with  gas  in  1816  ;  since  gas  was 
first  used  for  cooking  by  James  Sharp  of 
Northampton,  England,  in  1832 ;  since 
Bunsen  invented  the  modern  blue  flame 
burner  in  1855,  the  story  of  progress  is 
an  uninterrupted  triumph  of  enterprise 
and  invention.  Today  966  gas  companies 
serve  4600  cities  and  villages.  There  are 
in  use  in  our  country  7,250,000  gas  cook¬ 
ing  units,  such  as  ranges  and  plates — 
1,700,000  gas  water  heaters,  1,500,000  gas 


space  heaters.  In  the  United  States,  the 
first  use  of  gas  for  cooking  was  in  1859, 
but  not  until  1895  did  the  sales  mount  to 
big  figures.  Today  one  million  gas  stoves 
are  sold  yearly. 

Only  about  16%  of  the  total  gas  sold 
is  used  for  illuminating — the  only  use  a 
century  ago — while  84%  is  consumed  in 
cooking  and  heating  appliances.  Twenty 
years  ago  these  figures  were  reversed.  Of 
this  84%,  58%  is  used  for  cooking  and 
heating  water  and  other  domestic  use, 
23%  for  industrial  use  and  about  3%  un¬ 
classified. 

Murdock  built  a  gas  works  and  lighted 
the  cotton  mills  of  Messrs.  Phillips  &  Lee 
at  Manchester  with  900  burners,  in  1804. 
By  accident,  he  used  a  thimble  in  trying  to 
close  up  a  leak  for  gas.  This  thimble 
had  been  pierced,  and  when  a  flame  was 
attached  to  the  gas  escaping  through  the 
pierced  opening  in  the  thimble,  they  no¬ 
ticed  that  it  was  much  brighter.  Thus 
the  slit  tip  was  invented.  That  was  120 
years  ago.  Last  year,  in  1924,  the  manu¬ 
factured  gas  companies  of  the  United 
States  sold  405  billion  cubic  feet  of  gas, 
an  increase  of  20  billion  feet  over  1923. 

In  the  past  six  years  sales  of  gas  have 
jumped  100  billion  feet.  Last  year  alone 
440,000  new  customers  were  connected  to 
service  lines,  making  a  total  of  more  than 
10  million  meters  in  service,  with  a  total 
population  served  by  gas  of  52  millions. 

Improvements  in  gas  ranges,  many  new 
industrial  uses  for  gas,  house  heating  in¬ 
stallations  and  gas  refrigerating  plants, 
are  some  of  the  reasons  given  for  in¬ 
creased  sales.  A  further  reason  is  found 
in  the  fact  that  America  eats  a  larger 
portion  of  its  total  income  than  any  other 
country. 

Ten  years  ago  one-fifth  of  the  average 
income  was  deemed  sufficient  for  food — • 
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today  the  estimates  are  about  27  per  cent. 
This  increase  in  food  consumption  is  a 
matter  that  directly  concerns  the  gas  in¬ 
dustry,  because  about  85  per  cent  of  all 
foods  are  cooked  before  they  are  eaten. 

j 

Advertising  has  played  its  part  in  in¬ 
creased  food  consumption  as  it  has  in 
practically  every  field  of  promotion.  Look 
at  the  tables  of  national  advertising  and 
you  will  find  the  food  group  right  at  the 
top.  National  advertising  of  foods  car¬ 
ried  a  total  expenditure  last  year  of  over 
14  million,  the  largest  appropriation  of 
any  group  of  national  magazine  adver¬ 
tisers. 

The  proper  place  to  begin  the  educa¬ 
tional  campaign  for  the  increased  use  of 
gas  is  not  in  any  new  or  hitherto  unheard- 
of  field — it  is  in  the  place  most  familiar 
to  us  all — the  place  where  we  spend  the 
best  and  happiest  hours  of  our  lives — 
right  in  the  home.  And  what  we  all  want 
in  our  homes  is  ease  and  comfort — free¬ 
dom  from  drudgery,  for  ourselves  and 
for  those  who  assist  in  home  making. 

Once  upon  a  time,  in  the  early  ’90’s, 
gas  cooking  seemed  to  promise  a  perfect 
millenium  of  home  comfort  and  conveni¬ 
ence.  Now  we  know  that  the  next  big 
stride  forward  will  come  in  the  field  of 
home  heating  with  gas. 

In  spite  of  the  increase  in  gas-fired 
heating  plants,  no  concerted  attack  by  the 
gas  industry  has  yet  been  made  on  the 
bugaboo  of  the  average  householder — the 
dirty,  balky,  costly  and  troublesome  heat¬ 
ing  furnace  or  boiler  fired  with  coal.  De¬ 
pendent  for  its  efficiency  on  the  skill  and 
temperament  of  the  amateur  or  profes¬ 
sional  fireman ;  soiling  and  ruining  the  in¬ 
teriors  of  some  of  our  finest  homes ;  con¬ 
stituting  a  labor  problem  of  no  mean  pro¬ 
portions  for  the  average  family;  cursed 
as  a  nuisance  by  whatever  unfortunate 


person  must  tend  it  and  dispose  of  its 
striding  waste  of  ashes  and  costly,  half 
burned  coal — it  is  truly  “The  Furnace  of 
Affliction"  as  one  humorist  has  called  it. 

It  is  not  too  late  for  the  gas  industry 
to  step  into  the  breach  already  made  by 
one  competitor  and  do  some  constructive 
work  in  gas  heating  education.  But  the 
trunk  of  the  tree  must  be  national  ad¬ 
vertising.  Local  efforts  cannot  be  more 
than  the  branches.  They  will  be  healthy 
twigs  and  produce  some  good  fruit  in  in¬ 
creased  gas  business  only  if  the  trunk, 
which  is  national  educational  publicity,  is 
sound  and  large  and  strong,  with  its  roots 
deep  in  the  hearts  of  the  people,  through 
their  reading  of  nationally  circulated  pub¬ 
lications. 

It  will  be  through  national  advertising 
with  its  related  efforts  in  local  advertis¬ 
ing,  circulars,  direct-by-mail,  and  other 
adjuncts  to  the  personal  efforts  of  sales¬ 
men,  that  you  will  finally  bring  the  amaz¬ 
ing  facts  of  your  vast  industry  into  proper 
relation  with  the  life  of  the  people.  Such 
advertising  needs  the  entire  gas  industry 
of  the  country  for  its  basis  and  its  back¬ 
ground.  If  it  has  anything  less  than  this 
behind  it,  you  will  not  be  progressing  and 
insuring  the  permanence  of  that  progress 
to  the  fullest  point  with  the  fullest  safety. 

I  understand  that  gas  companies  are 
not  allowed  to  charge  rates  that  are  high 
enough  to  enable  them  to  make  further 
additions  to  their  plants  from  earnings. 
Now,  obviously  this  calls  for  a  national 
investing  plan,  a  task  for  advertising  sec¬ 
ondary  in  scope  only  to  the  plans  that 
were  under  way  during  the  great  war  for 
the  Liberty  Loans.  For  the  American 
public  must  be  aroused  to  the  fact  that 
in  the  gas  industry  lies  not  only  a  great 
factor  in  the  building  of  commerce  in  this 
country,  but  also,  through  its  essential  by¬ 
products,  the  protection  of  the  lives  of 
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the  nation  whenever  international  diffi¬ 
culties  may  be  threatening. 

Your  problem  of  financing  with  the 
public  becomes  more  difficult,  because  of 
the  fact  that  one  gas  company  can  operate 
more  economically  in  any  city  than  two. 
This  is  contrary  to  general  competitive 
practice  in  private  business  and  makes  it 
necessary  to  do  some  educational  work  in 
a  big  way.  The  economic  advantage  of 
unit  service  in  public  utilities  must  be  put 
before  the  American  public  so  that  they 
can  think  along  the  right  lines. 

With  the  facts  of  the  gas  industry  be¬ 
fore  us,  there  is  no  lack  of  material  for 
educational  campaigns.  Gas  is  such  a 
common  household  necessity  that  you  do 
not  have  to  lose  a  lot  of  time  and  space 
telling  people  what  it  is,  as  has  been  the 
case  with  so  many  pioneer  movements  in 
advertising.  Some  of  these  trials  of  the 
early  advertisers  are  humorous  when 
viewed  from  the  vantage  ground  we  oc¬ 
cupy  today.  A  friend  of  mine,  Mr.  Tib- 
bets,  saw  in  a  copy  of  the  “Saturday 
Evening  Post”  dated  1897  a  small  ad  for 
Riplans  Tabules.  He  recalled  that  he  was 
a  clerk  in  a  drug  store  at  the  time.  A 
woman  came  in  and  asked  for  the  adver¬ 
tised  article — Ri-pans ;  “No”  said  the 
clerk,  “we  haven’t  any,  but  there  is  a 
hardware  store  across  the  street.” 

Gas  is  an  ideal  fuel  for  home  and  fac¬ 
tory,  because  it  is  clean,  instantly  avail¬ 
able,  easily  regulated,  and  there  is  less 
chance  for  waste. 

It  is  not  only  the  one  fuel  in  which  the 
capital  investment  by  the  consumer  is  re¬ 
quired  for  stock  on  hand,  but  the  con¬ 
sumer  pays  for  his  fuel  only  after  he  has 
used  it.  If  every  consumer  of  fuel  put 
the  capital  now  invested  in  his  coal  pile 
into  the  preferred  interest-bearing  stock 
of  his  local  gas  utility,  he  would  not  only 


hasten  the  day  when  gas  will  be  available 
for  every  need  where  it  can  best  be  used, 
but  he  would  benefit  by  one  of  the  wisest 
investments  he  had  ever  made. 

I  am  not  taking  the  time  to  figure  what 
this  would  amount  to  in  additional  capital 
for  the  utilities,  or  in  additional  interest 
earnings  for  the  consumer — but  take  10 
million  homes  as  a  basis,  and  figure  the 
average  family  coal  pile  as  being  worth 
on  an  average,  $50,  invest  this  in  the 
utilities,  and  you  have  available  at  least 
a  half  billion  dollars  new  capital  for  the 
gas  utilities,  and  at  6%  interest,  this 
would  bring  an  income  to  the  consumers 
of  this  country  of  30  million  dollars  per 
year. 

Remember  that  every  magazine  reader 
has  his  favorite  national  magazine — the 
one  he  prefers  among  all  the  group  of 
national  publications.  When  in  that  per¬ 
sonally  preferred  and  personally  selected 
magazine  he  reads  the  message  of  the  gas 
industry  month  after  month — then,  and 
only  then  will  the  local  advertising  of  gas 
service  and  gas  appliances  have  its  full 
effect. 

I  have  spent  twenty  years  of  my  life  in 
farming  and  twenty  years  in  advertising, 
and  I  find  interesting  resemblance  in  one 
fundamental  factor  in  our  agricultural 
industry  and  our  advertising  profession. 
In  farming,  the  fellow  who  subsoils  and 
fertilizes  gets  a  lot  more  out  of  his  plow¬ 
ing,  his  harrowing,  his  discing,  his  drill¬ 
ing,  his  cultivating,  and  his  harvesting, 
than  the  fellow  who  merely  draws  a  shal¬ 
low  furrow  and  dumps  in  the  seed.  It  is 
the  same  in  building  a  great  industry  on 
a  national  basis.  It  cannot  be  done  eco¬ 
nomically,  and  I  doubt  if  it  can  be  done 
at  all,  through  localized  effort  alone.  Na¬ 
tional  advertising  is  just  like  the  money 
put  into  fertilizers  by  the  farmer.  It  is 
the  most  productive  investment.  It  is  the 
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one  thing  that  goes  down  deep  into  the 
subconscious  mind  and  makes  the  average 
person  feel  that  he,  of  his  own  accord, 
has  come  to  a  certain  definite  conclusion 
regarding  the  advertised  industry,  and  yet 
that  conclusion  is  exactly  the  conclusion 
that  you  have  been  asking  him  to  come  to. 

Advertising  for  the  gas  industry,  to  do 
this  job  right,  must  have  every  word  and 
every  picture  nationally  inspired — with 
the  maximum  magic  of  service  impressed 
on  every  reader. 

One  of  the  great  economic  crimes  in 
our  modern  world  is  the  waste  of  fuel. 
We  actually  get  only  five  per  cent  of  net 
fuel  value  from  our  three  billion  dollar 
annual  coal  bill,  equal  roughly  to  $27  per 
year  for  every  man,  woman  and  child  of 
our  total  population.  Engineers  tell  us 
that  95%  of  this  fuel  energy  is  lost. 

And  to  this  colossal  waste  we  must  add 
hundreds  of  millions  more  in  damage  to 
the  exterior  of  buildings,  in  damage  to 
interior  fabrics  and  furnishings,  in  de¬ 
struction  of  trees,  shrubbery,  and  all 
growing  things. 

And  finally  and  most  costly  of  all;  the 
damage  to  the  health,  happiness,  and  even 


the  life  of  human  beings  exposed  to 
smoke,  cinders,  dust,  soot — the  carbon 
and  sulphur  and  other  damaging  ingredi¬ 
ents  of  the  air  that  our  fuel  waste  pol¬ 
lutes  and  poisons. 

The  total  volume  of  diluted  gases  dis¬ 
charged  from  smokestacks  in  Chicago 
each  day  amounts  to  approximately  47 
billion  cubic  feet,  or  fifty-eight  times  as 
much  as  the  average  daily  consumption  of 
manufactured  gas. 

Let  the  gas  industry  appoint  itself 
guardian  of  the  air  against  the  onslaughts 
of  poisonous  fuel  waste.  Again,  a  colos¬ 
sal  job — but  simple,  involving  only  edu¬ 
cation  through  national  advertising. 

The  Mellon  Institute  of  Pittsburgh  es¬ 
timates  the  annual  damage  by  smoke  in 
its  home  city  at  10  million  dollars.  Chi¬ 
cago’s  smoke  bill  has  been  estimated  at 
20  millions  and  every  other  city,  big  or 
little,  in  proportion.  The  same  authority 
gives  an  interesting  table,  comparing  the 
life  of  various  metals  when  exposed  to 
smoke,  to  the  endurance  of  the  same  ma¬ 
terials  to  ordinary  air,  without  smoke.  It 
reads  as  follows : 


Length  of  Life  of  Metals  Smoky  City — Years  Smokeless  City — Years 

Galvanized  Sheet  Iron  .  3  to  6  7  to  14 

Galvanized  Sheet  Metal  .  3  to  4  5  to  10 

Tin  Sheet  Iron .  13  to  15  18  to  28 

Tin  Sheet  Steel .  6  to  10  10 

Copper  .  10  to  20  No  limit 


One  of  our  great  writers  has  said  that 
at  no  distant  day  we  shall  all  have  to  live 
on  top  of  mountains  to  escape  the  smoke¬ 
laden  air  of  our  cities.  If  you  gentlemen 
do  your  duty  by  the  American  public  we 
won’t  have  to  go  to  the  mountains  for  that 
reason.  Some  of  us  may  prefer  to  live 
there  for  the  sake  of  a  cooling  airplane 
ride  to  the  office  every  morning,  but  when 
the  gas  industry  really  sets  its  teeth  on 


this  problem  of  gas  education,  the 
“smokeless  city”  will  be  the  rule  and  not 
the  exception. 

Does  the  public  know  how  utterly  un¬ 
scientific  is  the  burning  of  raw  coal? 
Do  people  generally  know  that  gas  is  the 
only  substance  ever  discovered  or  in¬ 
vented  that  will  burn?  The  solids  and 
liquids  we  call  fuels  are  converted  into 


220 


gases  before  combustion.  But  this  con¬ 
version  is  almost  always  wasteful  and 
unscientific.  That’s  why  95  per  cent  of 
all  fuel  values  go  up  the  chimney  with 
the  smoke.  Only  a  gas  plant  can  make  this 
conversion  of  raw  fuel  into  refined  fuel 
in  the  right  way — at  the  right  cost.  Why 
not  tell  everybody  that  when  raw  fuels 
are  converted  into  gas,  a  lot  of  useful 
and  valuable  by-products  are  obtained. 
Tell  them  about  coke — 1400  pounds  of 
smokeless  fuel  produced  from  a  ton  of 
coal  in  a  gas  plant,  25  pounds  of  ammo¬ 
nium  sulphate;  ten  gallons  of  tar;  iy2 
gallons  of  benzol,  not  to  mention  the  de¬ 
rivatives  of  the  coal  tar,  such  as  dyes,  per¬ 
fumes,  saccharine,  oils.  And  don’t  for¬ 
get  to  tell  them  that  the  ten  thousand  cu¬ 
bic  feet  of  gas  produced  from  the  ton  of 
coal  will  do  just  as  much  cooking  as  the 
ton  of  coal  would  in  the  average  kitchen 
range ;  and  that  the  coke  and  all  the  other 
by-products  are  clear  gain. 

Wake  people  up  to  the  fact  that  only 
about  4%  of  the  soft  coal  mined  in  the 
United  States  is  “coked”  or  used  in  the 
manufacture  of  gas,  and  the  balance  is 
consumed  raw — although  “consumed”  is 
the  wrong  word,  since  95  per  cent  is 
wasted  and  causes  a  huge  loss  in  smoke 
damage  besides. 

The  great  increase  in  the  use  of  gas 
for  heating  means  the  extension  of  plants 
to  take  care  of  a  seasonal  load.  When 
winter  use  of  gas  increases  vastly  out  of 
proportion  to  summer  use,  a  great  prob¬ 
lem  is  created  both  in  operating  and  in 
manufacturing  costs.  New  summer  uses 
must  be  discovered  and  quickly  sold  to 
the  people,  so  that  the  additional  capital 
investment  in  research,  in  experiment  and 
plant  extension,  will  pay  adequate  return 
without  undue  loss  of  time. 

To  match  the  increased  winter  use  of 
gas  with  an  increased  summer  load  we  im¬ 


mediately  think  of  refrigeration  with  gas. 
The  efficiency  of  the  absorption  type  of 
refrigerating  machine,  using  gas  as  fuel, 
has  been  amply  demonstrated  in  Chicago 
during  the  past  three  years.  A  most  in¬ 
teresting  and  important  indorsement  of 
gas  refrigerating  appliances  was  given  by 
Steinmetz,  the  electrical  wizard  just  a  few 
months  before  his  death.  He  said :  “The 
great  development  of  artificial  refrigera¬ 
tion  will  come  in  the  absorption  type, 
using  gas  as  fuel.”  Considering  the  many 
electric  refrigerating  devices  on  the  mar¬ 
ket,  this  was  indeed  “Praise  from 
Caesar” ! 

But  does  the  general  public  know  and 
accept  the  plain  facts  about'  gas  as  a  me¬ 
dium  of  refrigeration?  It  does  not.  Let 
advertising  make  it  known.  A  thousand 
gas  companies  and  their  local  sales  organ¬ 
izations  need  only  the  impetus  of  a  broad 
national  advertising  campaign  to  grasp 
this  new,  important  and  profitable  market. 

I  have  touched  upon  the  successful  ad¬ 
vertising  in  newspapers  and  magazines 
already  done  by  various  associations. 
These  campaigns  prove  by  conclusive  and 
convincing  results  that  the  association,  as 
such,  is  not  on  trial;  that  it  has  been 
found  successful  in  operation  and  needs 
only  to  be  fitted  to  the  purposes,  the 
problems  and  the  program  of  other  indus¬ 
tries  whose  importance  merits  national 
cooperation. 

And  right  here  I  want  especially  to 
emphasize  that  the  manufacturer  who  ad¬ 
vertises  his  gas  range,  his  water  heater, 
his  space  heater,  in  a  national  way,  is 
doing  a  big  thing  for  the  gas  industry. 
Such  a  manufacturer  has  earned  your 
preferential  support  and  cooperation, 
wherever  you  can  give  it  to  him.  The 
small  percentage  of  the  selling  price  of 
each  appliance  that  he  puts  into  national 
advertising  is  an  investment  that  pays  big 
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dividends  to  you,  the  gas  producers  of  our 
country.  While  you  may  have  no  part  in 
the  investment,  nothing  on  earth  can  keep 
you  from  reaping  a  share  of  the  profit. 

When  every  appliance  you  offer  for 
sale  carries  nationally  earned  prestige, 
your  selling  is  easy  and  quick.  But  in 
order  to  cash  in  on  this  manufacturer’s 
investment,  you  must  feature  nationally 
advertised  lines  in  your  local  advertising 
Don't  misunderstand  me  when  I  say 
“must.”  This  is  not  an  obligation;  it  is  a 
privilege  and  an  opportunity.  The  full 
weight  of  the  national  advertising  built 
up  by  the  far-sighted  manufacturer  is 
yours — if  you  will  only  reach  out  and 
take  it. 

When  you  do  this  you  are  reaping,  in 
addition  to  the  profit  in  merchandizing 
this  nationally  advertised  appliance,  a 
solid  and  definite  benefit  in  industrial  ex¬ 
tension  and  good  will  from  the  manufac¬ 
turer’s  own  advertising  investment  on 
each  advertised  appliance. 

The  seed  of  national  publicity  planted 
by  the  manufacturer  at  the  trifling  unit 
cost  is  harvested  by  the  local  company 
without  cost,  through  its  local  everyday 
sales  effort.  My  meaning  boiled  down  to 
a  phrase  is:  “Sell  advertised  appliances! 
and  reap  what  forward-looking  adver¬ 
tisers  have  sown.” 

A  proper  appreciation  on  the  part  of 
the  Gas  Association  will  bring  about  more 
of  this  type  of  advertising  by  others  and 
it  will  benefit  the  gas  industry  just  as 
washing  machines  and  vacuum  cleaners 
publicity  has  benefitted  the  electrical  in¬ 
dustry. 

I  once  called  on  a  maker  of  bottles  in 
regard  to  advertising.  He  proudly  stated 
that  he  was  doing  an  immense  business, 
and  had  at  no  time  used  national  advertis¬ 


ing.  I  asked  him  for  a  list  of  his  lead¬ 
ing  customers.  Investigation  showed  that 
these  firms  had  spent  40  million  dollars 
in  national  advertising  within  a  period  of 
ten  years.  I  had  told  this  bottle  manufac¬ 
turer  that  national  advertising  had  built 
up  his  business.  He  said  such  a  state¬ 
ment  was  preposterous ;  but  when  I 
showed  him  what  his  customers  had  spent 
for  advertising,  he  admitted  that  I  was 
right.  In  other  words,  don’t  use  some¬ 
thing  inferior  if  you  have  the  power  of 
Niagara  Falls  at  hand.  It’s  always  sound 
and  practical  to  use  the  most  effective 
energy. 

To  make  full  and  proper  use  of  your 
opportunity,  to  get  full  value  out  of  your 
local  sales  efforts,  whether  that  be  through 
man-power  or  local  newspaper  or  direct- 
bv-mail  advertising,  you  need  back  of  all 
of  this  a  clear  picture  of  gas  service 
brought  into  every  American  house 
through  its  favorite  home  magazine. 

You  have  an  industry  represented  to¬ 
day  by  an  investment  of  four  billion 
dollars.  In  thinking  about  the  cost  of  a 
national  magazine  campaign,  just  re¬ 
member  that  the  cost  of  it  would  be  only 
about  l/100th  of  1%  per  year  of  the 
capital  invested. 

During  the  war,  advertising  had  a  real 
opportunity  to  prove  that  it  is  the  biggest 
national  factor  not  only  in  getting  peo¬ 
ple  to  do  the  right  thing,  but  to  think  the 
right  thing.  You  gentlemen  of  the  Ameri¬ 
can  gas  industry,  the  greatest  in  all  the 
world,  should  not  lose  an  opportunity  to 
make  our  cities  cleaner,  healthier  and  hap¬ 
pier  places  in  which  to  live.  If  for  any 
reason  you  hesitate  to  speak  in  the  copy 
over  your  own  name,  why  not  let  the  lead¬ 
ing  bankers,  mayors,  doctors,  architects, 
and  mining  engineers  speak  for  you  ? 
Imagine  full  page  advertisements  appear¬ 
ing  in  the  leading  family  magazines  of 
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this  country,  with  a  copy  theme  so  im¬ 
portant  that  individual  pages  can  be  ethi¬ 
cally  prepared  and  signed,  one  by  mayors, 
one  by  doctors,  one  by  architects,  and  one 
by  mining  engineers. 

The  great  modern  symbol  of  conserva¬ 
tion  is  the  gas  tank  that  towers  above 
every  city  skyline.  It  makes  possible  gas 
cooking,  gas  heating,  gas  refrigeration. 
The  gas  tank  holds  five  points  of  conser¬ 
vation  that  have  untold  and  limitless  po¬ 
tentialities  for  advertising.  They  are: 
conservation  of  exterior  property,  con¬ 
servation  of  interior  property,  conserva¬ 
tion  of  raw  coal,  conservation  of  life  it¬ 
self,  and  the  building  of  a  national  de¬ 
fense  arm  without  taxes. 

The  gas  plants  of  the  country  hold  a 
vast  power  for  public  health  and  civic 
beauty.  They  can  substitute  for  the  waste¬ 
ful  burning  of  ten  million  private  coal 
piles,  the  scientific  conversion  of  raw 
fuels  into  the  refined  and  concentrated 
fuel  we  call  gas.  They  can  set  up  stand¬ 
ards  of  cleanliness  and  public  health  now 
impossible.  The  untold  millions  of  money 
values  now  destroyed  annually  by  smoke, 
soot,  and  dirt  will  be  saved.  The  diseases 
of  polluted  air  will  be  banished. 

Every  American  city  can  be  a  center 
of  health  and  civic  beauty.  The  maximum 
uses  of  gas  will  make  this  dream  a  reality. 
National  advertising,  which  is  the  quick¬ 
est  education,  will  do  it. 

For,  after  all,  when  the  whistles  of  in¬ 
dustry  blow  in  the  evening,  what  is  the 
one  thing  that  has  first  place  in  the  mind 
of  factory  worker,  office  clerk,  executive, 
stockholder,  director,  or  whatever  he  may 
be.  Is  it  not  his  home  ?  Is  it  not  the  hap¬ 
piness  of  wife,  mother,  daughter  and  sis¬ 
ter?  Does  he  not  hope  for  a  healthier, 
happier  community  in  which  to  live?  Is 
it  not  true  that  cities  made  smokeless  and 
sootless  by  gas  would  do  more  than  any 
other  one  thing  to  make  this  dream  come 


true?  What  a  wonderful  human  appeal 
for  advertising  copy. 

Let’s  stop  the  public  sins  of  waste.  I 
mean  no  irreverence,  nor  have  I  in  mind 
the  sins  of  any  particular  individual  or 
group.  I  have  in  mind  rather  the  sins  of 
waste,  of  air-pollution,  of  inefficient  and 
uncomfortable  living.  I  think  of  this  in 
connection  with  the  wonderful  change 
that  the  extended  use  of  gas  can  make  in 
home  and  factory ;  cleansing  the  air  of 
our  cities  of  smoke,  soot  and  grime ;  giv¬ 
ing  our  buildings  bright  and  clean  ex¬ 
teriors  with  longer  life ;  making  the  inside 
of  our  homes  healthful,  happy  and  endur¬ 
ing  ;  creating  an  atmosphere  in  which 
men,  women  and  children  can  live  and 
work  with  joy,  and  attain  the  highest  des¬ 
tiny  within  their  powers. 

To  summarize,  national  advertising  can 
make  local  newspaper  advertising  and  all 
other  local  sales  and  business  building 
efforts  more  profitable.  It  will  enable 
you  to  use  newspaper  advertising  in  a 
bigger  way,  more  similar  to  the  merchan¬ 
dizing  method  used  by  department  stores. 
But  most  important  of  all,  it  can  speed  the 
day  when  every  gas  company  can  and  will 
serve  its  community  in  a  way  to  cover  the 
complete  potential  field  of  service,  and 
put  into  practice  the  greatest  of  all  con¬ 
servation  movements. 

The  President:  For  the  closing  re¬ 
marks  of  this  convention,  we  are  very 
fortunate  in  having  with  us  the  first  and 
second  President,  Mr.  Cortelyou.  Mr. 
Cortelyou’s  influence  has  been  felt  by 
every  President  since  that  time.  Mr. 
Cortelyou  has  been  a  guiding  spirit  in 
this  industry ;  he  has  put  it  on  the  map 
and  suggested  how  we  should  go  and  we 
have  followed  his  leadership. 

Mr.  Cortelyou,  I  would  like  to  have 
you  close  the  Seventh  Annual  Conven¬ 
tion. 
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RINGING  UP  THE  CURTAIN  ON  THE  FUTURE 


Closing  Address  of  the  Seventh  Annual  Convention  of  the  A.  G.  A. 


By  Geo.  B.  Cortelyou,  Consolidated  Gas  Company  of  New  York 


Mr.  President,  fellow-members  of  the 
Association,  ladies  and  gentlemen : 

I  am  always  greatly  honored  in  being 
asked  to  speak  at  this  point  in  your  pro¬ 
gram,  and  especially  so  this  year  as  this 
splendid  convention  and  exhibition  draws 
to  a  close. 

Many  of  the  speakers  have  referred 
to  the  “high  spots”  in  the  work  of  the 
Association  and  in  what  has  been  said 
and  done  in  the  convention.  I  have  seen 
certain  of  the  “high  spots”,  and  with  no 
reflection  upon  the  work  of  any  of  the 
sections,  departments  or  divisions,  or  that 
of  the  officers  or  their  associates,  one  par¬ 
ticularly  “high  spot”,  I  think,  was  the 
prominence  you  justly  gave  this  year  to 
the  work  of  the  Public  Utility  Informa¬ 
tion  Bureaus,  which  received  its  initial 
impetus  from  Samuel  Insull  and  has  had 
such  encouragement  and  support  from 
his  able  lieutenant,  Mr.  Mullaney.  It  is 
a  fine  thing  to  have  emphasized  what 
these  bureaus  are  doing,  and  what  has 
been  said  in  the  conferences  here  shows 
us  not  only  what  has  been  accomplished 
but  the  great  possibilities  of  the  future 
for  the  industry.  That  is  one  “high  spot.” 

Now,  another  has  been  the  large  at¬ 
tendance  of  the  executives  of  the  com¬ 
panies.  More  and  more  as  they  come 
here  they  will  realize  what  is  being  ac¬ 
complished  and  they  will  also  realize  how 
much  their  presence  adds  to  the  inspira¬ 
tion  and  interest  of  their  employes  who 
come  here. 


Still  another  has  been  the  attendance  of 
so  many  of  our  friends  from  the  Pacific 
Coast  and  from  our  splendid  neighbor  to 
the  north  of  us,  Canada. 

I  might  name  others  of  equal  impor¬ 
tance,  but  possibly  the  finest  exhibition 
of  the  spirit  of  the  Association  was  shown 
when  those  men  came  up  on  this  platform 
to  receive  the  medals  which  were  a  recog¬ 
nition  of  meritorious  and  heroic  service. 
As  old  Tim  trudged  forward  to  receive 
his  medal  I  had  a  suspicion  that  he  re¬ 
garded  the  ordeal  as  a  greater  one  than 
when  he  rescued  his  comrades.  As  he 
came  back  down  the  aisle  the  tears  that 
glistened  in  his  fine  old  eyes  were  a 
greater  decoration  than  the  medal  that 
was  pinned  upon  his  breast.  For  it  em¬ 
phasized  the  fact  that  sentiment  prevails 
in  this  Association.  No  institution  can 
live  and  prosper  unless  sentiment  and 
imagination  run  like  a  thread  of  pure  gold 
through  the  fabric  of  its  organization. 

You  may  remember  the  story  that 
Clarence  Budington  Kelland  tells  in  one 
of  the  recent  magazines,  of  visiting  a  saw¬ 
mill  man  with  whom  he  sat  on  a  pile  of 
logs  one  night  while  every  dollar  the  mill 
man  owned  was  going  up  in  smoke  and 
flame  before  their  eyes. 

This  man  was  not  watching  the  fire  or 
wringing  his  hands.  In  his  quietness  there 
was  no  despair.  Now  and  then,  looking 
into  the  distance,  he  would  nod  his  head 
or  shake  it. 
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“I’m  imagining  how  the  new  mill  will 
look,”  he  said. 

Sentiment  and  imagination  in  this  As¬ 
sociation  have  accounted  for  much  of  the 
progress  that  it  has  made. 

You  received  a  message  from  the  Pres¬ 
ident  of  the  United  States — a  fine  mes¬ 
sage  as  his  messages  always  are.  One  of 
our  company  publications  recently  car¬ 
ried  a  similar  message  when  it  stated  that 
centuries  ago  a  very  wise  teacher  summed 
up  the  wisdom  of  ages  in  these  few 
words:  “He  who  would  have  must  give.” 

Now,  Mr.  President,  your  request  was 
couched  in  these  terms — that  I  say  the 
last  word  at  this  convention.  You  impose 
upon  me  an  impossible  task,  in  a  way,  for 
no  man  can  say  the  last  word  for  this 
convention.  We  are  ringing  the  curtain 
up,  not  down;  and  as  it  rises  we  see  re¬ 
vealed  the  outlines  of  a  picture  repre¬ 
senting  the  work  that  you  and  your  asso¬ 
ciates  of  the  present  and  of  the  past  have 
done  and  what  has  been  accomplished  in 
this  fine  meeting  here.  As  we  look  the 


picture  grows  sharper  in  outline,  and  as 
the  years  go  by  it  will  grow  still  clearer 
to  our  view.  Through  your  discussions 
here  has  run  the  theme — the  future  of 
the  gas  industry.  But  as  we  look  at  that 
picture,  as  we  draw  inspiration  from 
these  meetings  and  from  all  that  has  been 
done  by  the  members  and  officers  and 
directors  of  this  Association  during  its 
brief  but  eventful  life,  we  add  one  word, 
a  fitting  last  word,  if  you  must  have  one. 
It  is  a  word  that  I  would  embody  in  the 
title  beneath  that  picture.  Let  us  by  our 
initiative,  our  energy,  our  enthusiasm, 
our  devotion,  make  that  title  read,  in  let¬ 
ters  of  living  light — the  GREAT  future 
of  the  gas  industry. 

The  President:  I  knew  that  you  would 
want  to  show  your  appreciation  to  Mr. 
Cortelyou  by  a  rising  vote  of  thanks.  I 
am  sure  we  are  all  deeply  indebted  for 
the  inspirational  words  which  he  has  so 
fittingly  contributed  at  the  close  of  this 
Seventh  Annual  Convention. 

The  Seventh  Annual  Convention 
stands  adjourned. 


PUBLIC  RELATIONS  SYMPOSIUM 


Wednesday  Evening,  October  14,  19^5 


(Musical  selections  by  The  U.  G.  /.  Music  Masters  furnished  through  courtesy 
of  The  United  Gas  Improvement  Company.) 


The  President:  We  have  on  our  pro¬ 
gram  tonight  an  address  “Good  Public 
Relations  from  a  Commissioner’s  View¬ 
point.”  I  take  great  pleasure  in  intro¬ 
ducing  General  H.  H.  Hanna  of  Ten¬ 
nessee,  who  has  been  a  Public  Utility 
Commissioner  for  the  past  twenty-five 


years.  General  Hanna  very  kindly  con¬ 
sented  to  come  here  and  address  us  after 
a  great  deal  of  coaxing  and  only  after  I 
suggested  to  him  that  there  was  a  very 
estimable  lady  on  the  program  with  him. 
As  soon  as  I  said  that,  General  Hanna 
said,  “I  am  on  the  way.” 
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“GOOD  PUBLIC  RELATIONS  FROM  A  COMMISSIONER’S 


VIEWPOINT” 


General  H.  H.  Hanna,  Nashville,  Tenn. 


Being  a  Southerner,  I,  of  course,  al¬ 
ways  follow  the  ladies.  I  am  profound¬ 
ly  grateful  to  your  very  great  Presi¬ 
dent  for  the  very  fine  and  unexpected 
courtesy  and  honor  which  he  has  done 
me  in  inviting  me  here  tonight  to 
make  a  few  remarks  on  public  relation¬ 
ship  of  utilities  with  the  general  public 
of  America.  I,  of  course,  will  not  vio¬ 
late  the  ethics  of  this  great  hour  by  at¬ 
tempting  to  make  a  set  or  prepared 
speech.  On  the  contrary,  I  only  knew  or 
learned  that  I  was  coming  here  yesterday 
and  I  come  only  with  a  message  in  my 
heart  from  my  colleagues,  the  railroad 
and  public  utility"  commissioners  of  forty 
odd  states  in  the  American  union,  of  fe¬ 
licitation  and  regards  to  your  great  Presi¬ 
dent  and  to  this  great  association,  one  of 
the  oldest  and  greatest  utilities  in  Amer¬ 
ica. 

I,  of  course,  am  not  vain  enough  to 
talk  gas  to  gas  people.  On  the  contrary, 
it  was  suggested  by  the  President,  being 
from  the  South  and  a  member  of  the 
Taylor  family,  that  I  was  of  the  gas  re¬ 
lationship  down  there,  but  the  facts  are 
the  gas  that  I  manufacture  is  neither  illu¬ 
minating  nor  is  it  combustible. 

A  member  of  my  staff  that  came  with 
me  said,  “General,  if  you  are  not  going 
to  talk  gas  to  that  association,  what  are 
you  going  to  do?”  And  I  said,  “I  am 
very  much  like  an  old  negro  down  in 
Tennessee  who  had  his  wife  in  an  old- 
fashioned  buggy  and  a  mule  and  the  mule 
ran  away,  and  he  said,  ‘Honey,  sit  still, 


shut  your  eyes  and  trust  in  the  Lord  till 
the  breeching  breaks  and  then  jump’,  and 
that  is  what  I  am  going  to  do  tonight.  I 
am  going  to  trust  in  the  Lord  until  the 
breeching  breaks.” 

I  want  to  talk  as  to  the  relationship  of 
utilities  and  the  ideas  that  we  commission¬ 
ers  throughout  the  republic  have  and  the 
hopes  that  the  great  utility  corporations 
in  this  great  country  may  be  brought  in 
a  closer  relationship  with  the  people  of 
America.  In  my  long  term  on  the  Ten¬ 
nessee  Commission  I  have  in  a  way 
watched  and  dreamed  down  in  our  South¬ 
land  for  its  development,  knowing  that 
the  latent  and  potential  powers  there . 
would  in  time  be  brought  forward  and 
made  one  of  the  great  sections  of  our 
republic. 

In  the  study  of  our  state  and  of  our 
particular  section,  and  that  applies  to  all 
America  and  to  every  state  in  the  union, 
when  I  want  to  get  an  answer  to  a  ques¬ 
tion,  a  real  answer,  I  am  old-fashioned 
enough  and  fundamentalist  enough  to  be¬ 
lieve  in  and  always  go  to  that  Book  of 
Books,  the  book  in  which  you  can  get  the 
price  of  a  spatter  and  then  find  out  the 
creation  of  a  universe,  that  book  where 
you  can  go  and  attend  the  gorgeous  feast 
of  Belshazzar  and  then  go  and  see  the 
glorious  charity  of  the  widow’s  mite,  that 
book  in  which  the  thunders  of  Sinai  roll 
or  where  the  lowering  clouds  of  tragedy 
fell  across  Golgotha’s  brow,  from  which 
the  gates  of  hope  awaken  and  spread 
wherein  mortality  stands.  It  is  in  this 
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great  Book  of  Books,  reading  its  first 
pages,  I  read  the  creation  of  the  world, 
where  the  great  Creator  made  in  seven 
days  all  things  and  pronounced  them 
good,  and  then  in  the  following  pages  I 
read  the  tragedy  that  befell  the  human 
race  when  the  first  pair  were  turned  out 
of  the  garden  and  started  the  long,  long 
trail  down  the  years. 

I  found  that  the  curse  that  was  laid 
upon  mankind  was  that  he  should  earn 
his  bread  in  the  sweat  of  his  brow,  and 
that  is  a  fact  that  is  universal  throughout 
the  world,  and  then,  when  the  population 
had  grown,  we  learn  there  were  two 
things  that  handicapped  his  civilization. 
One  was  that  distances  between  given 
points  were  measured  by  his  bare  feet 
and  the  other  was  that  the  exchange  of 
commodities  was  upon  the  bowed  backs, 
the  naked  backs  of  mankind. 

It  was  then,  I  take  it,  that  some  young 
dreamer,  for  the  world  would  be  poor 
without  dreamers,  down  in  the  valley  of 
the  Tehoshaphat  tried  to  conjure  from  his 
brain  a  dream  that  would  take  the  load 
off  the  back  of  mankind  and  put  it  on 
some  other  method  of  transportation,  and 
he  dreamed  out  a  wheel  whose  endless 
track  might  carry  the  load  through  all 
the  coming  years.  He  dreamed  out  two 
wheels  and  an  axle  and  then  to  it  he  tied 
the  oxen  of  the  early  age  and  took  off 
the  back  of  mankind  and  put  on  the  wheel 
the  load  that  should  go  down  the  years. 

Now  that  same  wheel  is  the  great  pro¬ 
genitor,  the  great,  great  grandfather,  of 
all  the  wheels  that  have  followed  in  the 
progress  and  the  civilization  of  the  world. 
That  old  wheel  back  yonder  is  the  great¬ 
grandfather  of  the  mighty  wheel  on  this 
great  locomotive  that  brought  us  here 
today  at  sixty  miles  an  hour.  It  is  the 
same  idea,  the  same  wheel  they  have  on 
the  great  ocean-going  steamers  that  has 


brought  together  the  outlying  districts  of 
the  world  and  made  all  mankind  neigh¬ 
bors  and  friends.  It  is  the  same  idea 
that  has  brought  our  civilization  until  the 
covered  wagon,  with  its  wheels,  and  our 
pioneer  fathers  and  mothers  started  to¬ 
wards  the  setting  sun  in  the  golden  West 
and  made  out  of  this  country  the  greatest 
nation  in  all  the  world  and  the  greatest 
civilization  on  earth.  It  is  the  same  wheel 
that  on  a  jewel  pivot  ticks  out  the  heart¬ 
beats  of  humanity,  and  it  is  along  this 
idea  of  cooperation  and  coordination  and 
public  relationship  that  we  are  marching 
on  and  on  to  become  the  leader  of  the  hu¬ 
man  race  throughout  all  civilization. 

My  grandsire  was  a  much-traveled 
man.  He  owned  broad  and  many  acres 
in  Tennessee.  He  was  one  of  the  first 
men  to  bring  emigrants  over  and  people 
the  mountains  there.  And  he  used  to  take 
me  down  by  the  riverside  there  when  I 
was  a  little  boy  and  say  to  me,  “Son,  in 
these  great  rivers  here  in  the  mountains 
of  Eastern  Tennessee  there  are  mighty 
giants.  In  these  mountains  these  giants 
have  played  in  these  rivers  since  the 
fountains  first  began  to  run,  but  some  day 
these  giants  will  be  harnessed  and  made 
to  do  service  for  mankind.  Some  day 
these  great  great  mountains  here  in  East¬ 
ern  Tennessee,  full  of  coal  and  iron  laying 
there,  will  be  brought  forth,  that  coal 
which  has  within  it  the  elements  of  heat 
and  sunshine  of  a  million  years  will,  when 
the  day  comes  and  the  men  come  and 
strike  it,  like  Moses  did  the  rock,  give 
forth  its  energy^  and  power. 

He  said,  “These  giants  some  day  will 
bless  our  native  land.” 

My  grandfather  sleeps  with  his  fath¬ 
ers.  I  was  a  boy  then.  I  had  been  raised 
with  the  little  negroes.  I  believed  in  folk¬ 
lore  and  Peter  Pan  and  all  those  dreams 
and  I  would  go  down  to  the  riverside  to 
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see  if  I  could  find  the  tracks  of  these 
great  giants,  but  the  years  went  by  and 
then  I  saw  capital  come  from  the  North 
and  East  down  to  my  section.  I  saw  them 
bring  new  money  to  Tennessee  and  to 
Dixie.  I  saw  them  come  in  there  and 
build  dams  across  the  rivers  and  they 
caught  the  great  giants  above  the  dams, 
the  giants  of  energy  and  power,  and  I 
saw  them  harness  those  giants  to  a  wheel 
and  the  wheel  to  motors  and  those  motors 
began  to  throb  and  lo,  I  saw  all  Dixie 
bloom  and  blossom  as  she  had  never  in 
all  of  her  history  and  in  all  of  her  time. 

I  saw  coal  go  out  in  trainloads  every¬ 
where  and  be  manufactured  into  gas  and 
our  great  cities  lighted  and  heated  and 
made  comfortable  and  splendid  for  our 
people  and  our  civilization,  and  these 
things  are  going  on  in  every  state 
throughout  the  American  union.  There¬ 
fore  it  is  the  duty,  I  regard  it,  under  my 
oath,  that  we  who  stand  as  stewards  in 
high  places  in  our  respective  states,  as 
the  commissions  who  have  control,  that 
it  is  our  duty  under  the  law  wherever 
money  comes  to  our  states  and  is  spent, 
honest  dollars,  in  public  service,  that  that 
money  should  be  protected  and  guarded 
and  allowed  a  reasonable  return  on  the 
investment  for  the  public  good,  and,  that 
in  turn,  on  the  other  side,  our  people 
everywhere  should  receive  the  best  serv¬ 
ice  possible  at  the  very  lowest  cost.  Those 
are  the  two  great  arches  that  span  the 
judicial  and  the  fair  idea  in  America. 

I  want  to  say  to  you,  ladies  and  gentle¬ 
men  of  this  association,  that  there  are 
great  and  potential  questions  before  the 
lawmakers  of  this  country  and  before  the 
great  organizations  of  men  and  women 
like  you  here  tonight,  questions  that  rise 
above  commercialism,  questions  that  ap¬ 
peal  to  the  patriotism  and  to  the  glory  and 
honor  of  our  great  citizenship  in  this 
country. 


I  want  to  say  to  you  my  fellow  citizens, 
that  when  I  was  a  boy  and  in  college  I 
learned  that  a  corporation  under  the  defi¬ 
nition  of  the  law  was  a  legal  being,  that 
it  had  the  right  to  sue  and  to  be  sued, 
but  that  it  had  neither  conscience  nor 
heart  nor  soul.  That  was  in  the  long  ago, 
but  the  years  have  come  and  gone,  and 
when  great  associations  and  great  utili¬ 
ties  likes  this  great  utility  and  associa¬ 
tion  has  a  President  like  Mr.  Abell,  then 
it  has  breathed  into  it  a  soul,  a  conscience 
and  a  heart. 

I  would  breathe  into  the  hearts  of  this 
great  audience  here  tonight  that  you  are 
leaders  not  only  for  the  gas  company  but 
leaders  for  the  civilization  in  the  greatest 
period  in  the  history  of  mankind.  We 
are  living  in  the  greatest  epoch  the  world 
has  ever  known.  We  are  living  in  a  period 
following  a  cataclysm  of  blood  and  tears, 
following  the  greatest  world  war  that 
ever  upheaved  humanity,  and  out  of  it, 
through  the  providence  of  God  and  the 
virile  patriotism  of  our  people,  we  stand 
in  America  as  the  leaders  of  the  world 
for  God  and  democracy  and  humanity. 
These  are  the  things  that  it  is  the  duty  of 
great  American  citizens,  the  heads  of 
great  utility  corporations  to  take  and  scat¬ 
ter  and  sow  among  the  people  until  it  can 
bring  us  all  together,  all  under  one  flag, 
without  suspicion,  without  hate.  We  want 
to  see  the  blessings  of  the  cities,  the  con¬ 
veniences  of  the  cities,  the  great  conveni¬ 
ences  that  you  give  your  ten  millions  of 
customers  in  this  country,  and  I  believe 
the  personnel  of  your  customers  repre¬ 
sent  the  very  highest  ideals  of  citizenship 
in  America,  the  gas  users  of  this  nation, 
and  year  by  year  you  are  growing  more 
and  more. 

You  have  taken  the  burden  off  the  back 
of  humanity  and  put  it  on  the  wheel.  You 
have  taken  .the  burden  off  the  back  of 
women,  the  glorious  women,  the  old- 
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fashioned  mothers  of  this  country,  where 
they  have  no  longer  to  stand  over  the 
open  fire  and  cook.  You  have  given  them 
a  stove  with  a  clock  on  it  and  they  can 
put  on  their  dinner  and  attend  the  movies 
and  come  back  and  bob  their  hair  and 
look  like  a  flapper. 

I  could  tell  you  many,  many  things  that 
are  going  on  in  this  great  country  but  we 
haven't  developed  one  per  cent  of  the 
natural,  God-given  development  of  our 
great  resources  in  America.  We  are  in 
the  early  morning.  We  stand  in  the 
dawn  of  the  day.  What  will  it  be  fifty 
years  from  now?  What  will  the  story 
be  ? 

I  believe  there  will  be  seventy-five  mil¬ 
lion  gas  consumers  in  America.  I  want 
to  say  that,  as  one  of  the  leading  utilities 
of  this  country  you  can  do  much  to  bring 
about  the  very  things  that  the  commis¬ 
sions  of  this  country  want,  a  relationship 
between  the  utility  on  the  one  hand  and 
the  consumer  and  the  citizen  on  the  other. 
We  want  that  relationship  of  amity  to  be 
such  that  the  people  of  this  country,  like 
they  are  doing  in  Tennessee,  our  citizens 
are  buying  and  taking  their  money  that 
they  work  for  day  by  day  and  buying  the 
securities  of  our  utilities  in  Tennessee. 
They  are  becoming  stockholders  in  your 
great  enterprises  and  they  will  all  be  one 
great  family  right  in  the  biggest  gas  com¬ 
pany  in  the  whole  universe. 

These  are  the  things  that  we  want  to 
bring  about  and  when  you  bring  this 
about,  when  you  bring  invested  capital, 
honestly  invested,  stripped  of  all  water, 
when  you  bring  that  honestly  invested 
for  the  benefit  of  the  public  and  allow  it 
a  reasonable  return  and  then  let  the  peo¬ 
ple,  on  the  other  hand,  have  service,  the 
best  that  the  art  can  give,  when  you  do 
that  you  are  going  to  bring  universal 
peace  in  this  country,  state  by  state,  be¬ 


tween  the  great  corporate  interests  and 
the  people  of  America  and  when  you  do 
it  the  demigogue  will  fade  from  the  pic¬ 
ture  and  the  bolshevik  and  red  will  leave 
this  country  when  there  is  no  room  in 
it  but  for  one  flag,  and  that  is  the  Stars 
and  Stripes  of  our  nation. 

In  conclusion  I  want  to  leave  with  you 
a  little  picture  that  is  in  my  heart,  be¬ 
cause  I  come  up  from  the  other  side  of 
the  Mason-Dixon  Line,  which  sixty  years 
ago  was  a  cruel  scar,  but  thank  God  it 
is  healed  forever  and  there  is  no  Mason- 
Dixon  line  now  in  this  country !  We  are 
all  Americans  to  the  core  from  ocean  to 
ocean ! 

I  want  to  say  this  in  conclusion :  The 
only  flag  in  the  world  to  which  sentiments 
like  these  that  I  am  trying  to  leave  with 
you  can  find  a  resting  place,  the  only 
country  in  all  the  world  where  the  drum¬ 
beat  of  hope  still  echoes,  the  only  flag  in 
all  the  world  where  all  humanity  can 
come  and  stand  under  and  feel  that  they 
are  free,  is  our  country  and  our  flag.  You 
are  playing  a  potential  part  in  the  glory 
of  these  institutions  as  you  go  in  and  out 
in  your  daily  task,  leading  thought  and 
scattering  propaganda  along  lines  of  high 
ideals.  Let  us  not  become  immersed  en¬ 
tirely  in  commercialism.  Let  us  not  go  to 
the  market  place  and  sell  our  souls  to  the 
highest  bidder,  but  let  us  remember  that 
on  the  inside  is  the  throne  of  the  soul 
and  of  the  conscience  and  that  to  make 
this  country  great  and  our  institutions 
live  and  our  utilities  flourish  is  to  main¬ 
tain  faith  in  God  and  stand  by  the  funda¬ 
mental  constitutional  landmarks  of  our 
Republic.  Let  us  feed  the  soul  as  well 
as.  the  body,  and  in  conclusion  I  want  to 
say  this  to  you  about  this  flag  we  all  love : 

A  little  while  ago  I  came  back  from 
the  Far  West  weary  and  broken  in  body 
from  a  long  campaign.  I  went  back  to 


229 


my  mountain  home  in  Eastern  Tennessee. 
I  asked  that  the  telephone  and  the  tele¬ 
graph  wires  be  cut  and  that  I  be  allowed 
to  rest  there  in  the  fastnesses  of  my 
mountains.  An  old  army  friend  of  mine 
and  comrade  that  served  under  me  in 
Cuba  in  the  Spanish-American  war  came 
to  see  me,  and  I  had  one  of  those  child¬ 
ish,  petulant  feelings  of  long  ago  when  I 
was  a  boy  and  I  said  to  him,  "‘Staples,  I 
want  you  to  do  me  a  favor,”  and  he  said, 
“You  know  I  will,  General.  What  do  you 
want?”  And  I  said,  “I  want  you  to  come 
and  go  with  me  once  more  and  climb  to 
the  topmost  peak  of  the  Cumberland 
Mountain  yonder  that  stands  guard  over 
my  home.  I  want  to  see  another  sunrise 
in  East  Tennessee  from  the  mountain 
tops,”  and  he  laughed  and  said,  “I  will 
do  it.” 

And  so  we  started  at  midnight  up  a 
long  trail  and  we  reached  the  top  just  at 
the  grave  dawn.  We  went  out  and  sat 
on  the  cliff  thousands  of  feet  above  the 
valley  below  and  across  the  valley  of 
Eastern  Tennessee  we  saw  the  Blue 
Ridge  Mountains  in  Virginia  and  in 
North  Carolina.  We  sat  there  awaiting 
the  coming  of  day,  and  naturally  while  I 
saw  morning  come  and  stand  tiptoe  on 
the  mountain  tops  in  the  far-off  Carolinas. 
I  saw  her  fling  wide  the  gates  of  day  and 
then  I  saw  her  take  her  ribbons  of  light, 
one  ribbon  red  and  one  ribbon  white  and 
fling  them  across  the  horizon,  and  then  I 
saw  night  fleeing  from  the  face  of  dawn 
stumble  and  spill  a  basket  of  stars  in  a 
field  of  blue,  and  then  I  saw  the  invisible 
weavers  of  the  morning  on  their  looms 
fashion  a  fabric  more  splendid  than  gos¬ 
samer  and  hang  it  on  the  great  floating 
cloud  and  lo,  it  was  my  country’s  flag, 
and  then  I  saw  morning  come  down  the 
mountainside,  down  into  the  valley,  and 


with  her  jewelled  hands  I  saw  her  awaken 
the  rivers  and  they  began  to  sing  as  they 
rolled  on  to  the  sea,  a  million  pouting 
flowers  with  bowed  and  sleepy  heads 
kissed  her  trailing  garments  as  she  passed 
by,  and  I  said  as  I  beheld  that  picture  of 
flag  and  valley,  of  mountain  and  music 
and  river,  I  thanked  God  that  I  was  born 
and  bred  an  American.  I  would  rather 
be  an  American  ten  thousand  times  than 
a  king,  and  so  I  would ! 

The  President:  You  will  realize  how 
much  we  are  indebted  to  General  Hanna 
when  you  appreciate  that  he  left  Wash¬ 
ington  at  noon  today  and  that  he  was  to 
have  made  the  nominating  speech  for  the 
next  president  of  the  National  Railway 
and  Public  CTility  Association  and  he 
turned  that  over  to  somebody  else  to  come 
here.  He  has  to  leave  in  a  few  minutes  to 
take  a  bus  over  to  Philadelphia  and  take 
the  night  train  back  to  Washington  to  be 
there  for  a  meeting  the  first  thing  to¬ 
morrow  morning.  I  think  undertaking 
a  speech  under  those  conditions  we  are 
more  than  indebted  to  him.  General 
Hanna,  I  want  to  thank  you  on  behalf 
of  the  American  Gas  Association.  Thank 
you  very  kindly. 

The  next  on  the  program  is  an  address : 
“Our  Greatest  Market — The  Home,”  by 
Mrs.  Anna  J.  Peterson  of  Chicago,  the 
Director  of  Home  Service  for  the  Peo¬ 
ples  Gas  Light  &  Coke  Company,  of  Chi¬ 
cago.  Mrs.  Peterson  has  been  a  student  of 
this  subject  for  a  great  many  years.  She 
is  a  student  of  Fanny  Farmer,  whom  we 
all  have  heard  about.  Mrs.  Peterson’s 
name  is  a  home  word  in  Chicago — well- 
known.  Anywhere  in  Chicago  or  about 
Chicago  if  you  name  Mrs.  Peterson, 
everybody  knows  who  she  is. 
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OUR  GREATEST  MARKET— THE  HOME 


Mrs.  Anna  J.  Peterson,  Director  Home  Service  Department,  The  Peoples  Gas 

Light  &  Coke  Co.,  Chicago,  Ill. 


I  have  been  a  gas  man  for  just  four 
years.  When  I  was  asked  to  talk  to  you, 
many  of  whom  have  been  gas  men  for 
forty  years,  I  was  glad  when  they  sug¬ 
gested  that  interesting  subject,  “Our 
Greatest  Market,  The  Home.” 

I  assume  that  every  one  of  you  have 
been  home  men  as  long  or  longer  than 
you  have  been  gas  men,  and  for  that 
reason  you  know  intimately  from  the 
inside,  out,  many  of  the  problems  which 
I  find  in  dealing  with  the  thousands  and 
hundreds  of  thousands  of  homes,  with 
which  I  come  in  contact,  as  Director  of 
Home  Service. 

You  and  your  partner,  your  wife,  know 
the  home  as  individuals  know  it.  I  know 
it  en  masse.  Over  and  over  again  I  have 
the  same  situations  brought  to  me  to 
solve.  Repeatedly  I  hear  the  story  of 
the  deserted  dinner  table,  until  I  know 
where  certain  symptoms  lead  and  I  apply 
first  aid  measures. 

Certain  changes  have  taken  place  in  the 
home  which  we  must  recognize.  W  hat 
have  been  the  changes  other  than  prog¬ 
ress  ?  W  hat  marked  efifect  have  these 
changes  had  on  civilization? 

I  am  not  going  to  take  you  back 
through  all  the  ages — you  may  know  your 
history  better  than  I  do — but  I  am  going 
to  suggest  a  reason  why  America  was 
discovered,  which  you  may  not  have 
thought  of  before. 

Mothers,  in  olden  times,  were  subservi¬ 
ent  to  the  lord  and  master  of  the  home, 


called  the  father.  While  man  reigned 
supreme,  very  little  development  took 
place  to  lighten  the  labor  of  household 
duties.  Why?  The  father  expected  to 
be  waited  upon  by  mother  and  children. 
His  comfort  came  first.  His  every  word 
was  law.  He  never  knew  the  mother’s 
problem.  He  wasn't  interested  in  it,  or 
anything  other  than  obedience  by  every 
member  of  the  family.  For  just  this 
special  reason,  a  new  world  was  discov¬ 
ered — America. 

That  irksome  demand  for  unreason¬ 
ing  obedience  in  every  detail  of  life,  even 
to  the  thought  and  worship  of  Almighty 
God,  led  him  to  gather  his  family  and 
friends  and  leave  the  old  world  for  the 
new. 

These  Pilgrim  Fathers !  As  a  witty 
woman  recently  said  when  they  were  be¬ 
ing  greatly  extolled,  “I  am  tired  of  hear¬ 
ing  only  of  the  wonders  of  the  Pilgrim 
Fathers.  How  about  the  mothers?  They 
had  to  go  through  all  the  struggles  and 
hardships  that  the  fathers  did,  and  more 
than  that,  they  had  to  bear  the  children, 
rear  them,  feed  them,  and  put  up  with 
the  Pilgrim  Fathers  besides.” 

The  same  spirit  which  brought  the  pil¬ 
grims  to  America  led  them  finally  to 
unite  as  colonies  and  declare  themselves 
free  forever  from  a  tyrannical  king  who 
exacted  nothing  but  obedience,  listening 
not  to  the  voice  of  reason  or  right. 

If  the  fathers  but  knew  it,  this  was  the 
second  big  lesson  they  had  given  the 


American  mother  in  asserting  her  rights 
of  partnership — equal  voice  in  her  king¬ 
dom  ‘'The  Home.” 

They  didn't  see  it  then.  We  women 
have  a  way  of  patiently  biding  our  time, 
and  just  going  on  for  a  hundred  years  or 
more,  making  changes  so  gradually  and 
just  so  surely  that  the  average  man  sud¬ 
denly  wakes  up  to  a  world  which  is  en¬ 
tirely  different,  and  utterly  aghast  he  ex¬ 
claims,  “What  have  we  here?”  He  has 
not  awakened  until  this  great  change  in 
the  home  is  here  to  stay.  To  wield  and 
cement  it  firmly,  the  great  war  came  and 
this  same  home  woman  went  out  into  his 
world  and  once  more  proved  that  she  was 
his  partner  in  reality,  a  comrade  in  every 
sense  of  the  word.  Necessity  and  the 
shortage  of  men  brought  the  woman  out 
of  the  home  into  paid  positions  in  fac¬ 
tories  and  offices.  She  rendered  a  needed 
service  at  the  time  and  kept  house  besides 
and  she  got  into  bad  food  habits.  She 
either  went  to  the  restaurant  or  ran  into 
the  delicatessen,  buying  food  poorly  se¬ 
lected  and  not  economical,  or  she  bought 
the  expensive  cuts  of  meat  which  con¬ 
tained  little  nourishment,  and  in  her  hur¬ 
ried  way,  she  did  two  things.  First,  she 
lost  the  beauty  and  loveliness  of  life 
through  overtaxed  nerves,  and  second, 
she  did  not  feed  her  family  well,  over¬ 
looking  the  great  need  of  growing  chil¬ 
dren.  Neither  did  she  train  those  chil¬ 
dren  well  for  she  was  not  at  home  to  do 
it,  when  they  came  home  from  school.  She 
got  the  wrong  idea  that  the  job  which 
actually  put  cash  into  her  hand,  the  salary 
proposition,  was  a  bigger  thing  more 
worthy  of  her  time  and  effort  than  keep¬ 
ing  house,  cooking  three  meals  a  day  and 
molding  the  character  of  children  into  the 
channels  of  fine  manhood  and  woman¬ 
hood. 

This  is  one  of  the  biggest  things  we  do 
in  home  service.  We  show  a  woman  who 
feels  this  restless  urge  to  work  out  of  the 


home,  that  home  work  pays  big  dividends. 
We  actually  show  her  in  figures  what  she 
can  earn  by  her  efforts  in  the  different 
branches  of  the  home.  We  have  found 
that  home  cooking — the  mixing  of  whole¬ 
some  food,  gas  heat,  and  brains,  into  a 
delicious,  satisfying  meal  which  nourishes 
and  sustains,  bringing  health  and  success 
to  every  member  of  the  family — we  have 
found  that  home  cooking  is  the  most  luc¬ 
rative  field  for  woman's  efforts  in  the  big 
home  partnership.  If  she  actually  paid 
herself  in  dollars  and  cents  what  she 
saved  her  family  in  restaurant  prices  and 
doctor  bills,  she  would  be  a  high  salaried 
woman. 

The  war  called  many  women  into  or¬ 
ganized  channels  of  philanthropic  serv¬ 
ice,  such  as  the  Red  Cross  work.  These 
women  gave  their  time  and  work  without 
stint.  Maybe  some  'overdid  it,  but  they 
learned  one  great  lesson.  Woman  learned 
that  there  are  outside  interests  besides 
the  home,  which  really  need  intelligent 
effort  and  thought  of  woman.  But  she 
found  through  this  contact  that  her  job 
had  not  been  fully  taken  care  of  at  home, 
that  she  puttered  over  her  work,  using 
four  hours  of  time,  where  she  might 
have  done  it  more  efficiently  in  two.  She 
found  that  she  had  not  fed  her  family 
scientifically,  using  the  best  food  values 
that  were  needed  for  health.  She  made  a 
scientific  study  of  her  housekeeping  in  a 
way  that  she  had  never  done  before.  That 
woman  today  is  one  of  our  best  custom¬ 
ers,  for  she  realizes  the  value  of  accurate 
recipes  and  exact  directions.  She  is  look¬ 
ing  for  results.-.  .  She  fills  her  time  full — 
but  she  realizes  more  than  ever  the  value 
of  home  life.  She  has  looked  for  and 
found  the  emancipation  of  rub-less  Mon¬ 
day,  of  measured  heat  in  the  oven,  of 
comfortable  ironing,  rolling  the  family 
linen  under  a  yard  long  heated  iron. 

Our  children  tell  us  times  are  chang¬ 
ing  and  I  feel  as  we  go  into  each  stage 
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of  evolution  that  we,  as  mothers  and 
fathers,  are  not  ready  to  cope  with  the 
advancement  of  our  growing  children, 
not  that  we  are  incapable,  but  that  we  try 
too  long  to  keep  them  our  children.  If 
we  insist  on  not  realizing  that  they  are 
individuals,  that  they  have  a  distinctive 
personality,  and  belong  among  their  con¬ 
temporaries,  we  may  lose  our  glorious 
institution,  the  Home,  and  lose  our  grip 
on  the  children,  the  very  product  for 
which  the  home  exists. 

Manufacturers  adapt  their  products 
and  their  methods  to  meet  the  progress  of 
the  times.  Their  keenness  for  money 
draws  them  on.  Parents  must  adapt  them¬ 
selves  to  two  conditions,  for  the  keenness 
of  youth  drives  our  young  people  to  adopt 
the  new.  Maybe  they  do  not  discrimi¬ 
nate  well,  and  the  long  haired  boy  with 
flowing  trousers,  and  the  short  haired  girl 
with  rolled  stockings,  adopt  many  things 
which  puzzle  those  of  our  generation,  but 
they  are  only  “isms”  and  I  know  and  you 
know  that  the  boys  and  girls  underneath 
are  just  the  same. 

The  trend  of  amusements,  with  movies, 
theatres,  and  automobiles,  take  the  family 
out  of  the  home.  Newspapers  and  movies 
all  seem  to  discourage  the  loveliness  of 
home  with  their  chant  about  why  girls 
leave  home,  but  I  am  not  alarmed,  for 
where  the  movie  took  the  young  man 
and  girl  out  in  the  evening  a  year  or  so 
ago,  now  he  is  staying  at  home  to  build 
his  radio  set.  He  perfects  it  and  enjoys 
the  program.  He  teaches  his  mother  and 
sisters  how  to  use  it  during  the  day,  and 
they  listen  in  for  the  home  speeches. 

We  know  from  our  radio  work  how 
many  thousands  of  home  makers  follow 
the  Home  Service  Daily  Table  Talk. 
Brides  learn  to  cook  in  our  registered 
radio  cooking  classes.  Boys  and  girls 
during  the  summer  join  our  cooking 


classes,  and  housekeepers  all  the  year 
round  follow  the  recipes  and  menus  ex¬ 
actly. 

The  automobile  has  taken  the  whole 
family  out  of  doors  when  glorious  weath¬ 
er  invites,  and  I  do  not  think  the  family 
will  prefer  a  chance  road  house  meal 
to  the  delicious  food  which  mother  pre¬ 
pares  if  she  will  anticipate  this  need. 

The  indoor  man  who  looks  forward  to 
his  evening  drive  and  finds  the  dinner 
and  dishes  take  too  long,  will  not  suggest 
a  hurried  restaurant  dinner  if  his  wife 
will  be  flexible  enough  to  meet  the  situa¬ 
tion  and  put  a  delicious  lunch  in  the  car 
to  be  eaten  in  the  cool  of  the  countryside. 
This  is  a  sign  of  the  times  which  we  are 
meeting  in  Home  Service;  teaching  the 
woman  the  attractive,  satisfying  foods  to 
pack  for  lunch,  and  teaching  her  the  great 
economy  of  doing  it.  We  are  meeting 
the  auto  right  at  the  starting  point  and 
sending  good  home  cooked  food  along 
under  the  back  seat.  We  are  bidding  the 
family  God  speed,  the  only  kind  of  speed 
they  can’t  be  arrested  for. 

I  say  that  the  flapper  and  the  long 
haired  boy  are  just  the  same  home  loving 
girl  and  boy  of  olden  times,  just  the  same 
underneath  their  “isms”,  for  I  have  had 
the  genuine  pleasure  of  helping  thousands 
of  them  start  on  their  road  to  home  mak¬ 
ing. 

I  have  planned  budgets  for  them,  de¬ 
tailing  every  phrase  of  their  expense,  giv¬ 
ing  them  menus  and  recipes,  and  helping 
them  in  every  way.  I  have  had  hundreds 
of  earnest  brides  in  our  afternoon  demon¬ 
stration  classes  and  I  have  even  given  to 
some  girls  who  are  not  advanced  enough 
for  our  general  demonstration  classes,  the 
special  cooking  lessons,  which  would 
teach  them  how  to  cook.  I  have  warned 
the  boys  that  marriage  is  not  a  one-way 
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road,  but  a  road  where  two  must  pull  to¬ 
gether,  where  two  must  figure  and  work 
and  where  wiping  dishes  now  and  then  is 
the  best  of  comradeship,  and  they  have 
responded  gloriously. 

They  have  started  a  new  era  when  the 
man  of  the  home  will  understand  woman’s 
work,  so  that  man  and  woman  will  be 
equal  partners  and  the  children,  as  they 
come  along,  will  have  the  utmost  respect 
for  the  great  profession  of  home  making. 
They  will  look  up  to  father  not  as  a 
tyrant  who  requires  only  obedience,  but 
as  the  head  of  the  home,  a  companion,  a 
wise  councellor  and  friend  who  under¬ 
stands  and  goes  along  with  them  and  their 
problems.  I  honor,  and  throw  out  a  radi¬ 
ation  of  love  to  the  new  father  and  new 
mother  who  keep  young  with  their  chil¬ 
dren. 

I  have  told  the  girl  that  when  the  man 
asks  her  to  marry  him,  he  is  not  looking 
for  a  dancing  partner,  or  a  social  orna¬ 
ment.  He  is  expecting  to  find  in  her  the 
girl  who  will  go  into  the  kitchen  and  cook, 
for  the  kitchen  is  the  vital  center  of  the 
home,  from  which  radiates  comfort,  and 
the  man  feels  that  and  knows  that. 

I  feel  most  encouraged  about  the  future 
of  the  American  home,  when  I  see  the 
thoughtful  care  with  which  the  young 
mothers  rear  their  children.  The  babies 
are  most  carefully  fed  according  to  the 
direction  of  their  own  physician  or  the 
instruction  given  by  the  Children’s  Bu¬ 
reau  at  Washington,  and  the  United 
States  Public  Health  Department.  They 
are  cared  for  according  to  schedule,  and 
I  think  the  low  rate  of  infant  mortality 
is  one  of  the  most  encouraging  signs  of 
better  home  making.  Never  in  the  history 
of  the  United  States  have  we  saved  more 
babies. 

The  only  alarming  propaganda  which 
undermines  the  home  is  the  insiduous 


work  of  the  manufacturer  and  advertiser 
who  assume  that  women  love  personal 
ease  and  comfort  above  all  things.  They 
assume  that  women  are  inefficient  and 
lazy  and  do  not  like  to  stay  at  home. 
Great  advertisements  urge  women  to  “Eat 
at  the  Blank  Hotel”,  or  they  suggest  “Do 
not  go  home  to  cook,  buy  our  food”,  or 
again  they  say  “Breakfast  in  three  min¬ 
utes  with  this  ready  cooked  cereal.” 

It  is  the  work  of  a  Home  Service  De¬ 
partment  to  send  back  strong,  forceful, 
true  propaganda  to  counteract  this  wrong 
attitude.  Frankly,  we  have  felt  the  loss 
of  gas  sales  among  our  women  customers 
from  less  home  cooking,  and  it  is  the 
avowed  purpose  of  the  Home  Service  De¬ 
partment  to  increase  the  sales  in  this 
greatest  market,  the  Home.  It  is  the  work 
of  home  service  to  meet  this  propaganda 
on  its  own  ground  and  teach  women  that 
cooking  is  the  easiest  thing  in  the  world 
and  altogether  the  most  delightful,  be¬ 
cause  of  the  cheer  of  the  family  dinner 
table.  I  have  always  said  that  the  reason 
women  do  not  cook  is,  not  because  they 
don’t  like  it,  but  because  they  don’t  know 
how,  and  in  our  practical,  serviceable 
demonstrations,  we  teach  them  the  sim¬ 
plicity  and  satisfaction  of  home  cooking. 
When  they  have  tasted  its  joys  in  the 
praise  of  husband  and  children  around 
the  family  dinner  table,  when  they  have 
seen  how  it  builds  health  and  success, 
when  we  point  out  to  them  the  chances 
for  character  development  in  the  chil¬ 
dren,  they  are  going  to  feel  as  we  feel, 
that  it  is  essential. 

I  build  the  success  of  home  service 
on  teaching  that  home  making  is  a  joy, 
not  a  job,  and  I  repeat  over  and  over 
again  that  home  making  is  the  most  glori¬ 
ous  profession  in  the  world.  For  I  hearti¬ 
ly  believe  that  a  woman  cannot  be  a  suc¬ 
cessful  home  maker  until  she  is  thor¬ 
oughly  sold  on  her  own  job.  She  has  to 
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think  that  her  home  is  the  best  place  in 
the  world,  and  then  she  is  bound  to  make 
it  so  for  the  others. 

I  call  it  the  psychology  of  happy  home 
making,  this  doing  the  work  with  a  smile 
and  a  song  that  comes  from  the  heart. 
Every  woman  can  make  her  family  think 
there  is  no  one  who  can  cook  as  she  can. 
When  she  offers  them  a  dish  of  golden 
brown  cheese  biscuits  I  tell  her  to  say 
“Isn’t  this  good?”  She  believes  it  and 
they  will  believe  it.  It  is  an  important 
point  in  home  cooking  psychology. 

I  love  to  take  the  word  home  and  let 
it  linger  on  my  lips.  To  me  it  is  the 
sweetest  word  in  all  the  language,  for  it 
means  a  place  of  joy  and  comfort,  a 
place  where  downy  heads  find  nurture 


of  body  and  soul,  a  place  where  true 
partnership  exists  for  man  and  woman, 
with  a  comradeship  which  endures 
through  the  golden  years  of  life. 

It  is  no  wonder,  then,  that  I  feel  it  my 
greatest  privilege,  as  Director  of  Home 
Service,  to  carry  this  propaganda  of  home 
cooking  to  our  women  customers,  for  I 
truly  believe  that  the  woman  in  her  kitch¬ 
en  is  the  heart  and  soul  of  the  home. 
I  know  that  it  takes  the  closest  co-opera¬ 
tion  of  every  member  of  a  home  service 
staff,  the  officials  in  the  company,  yes, 
the  Gas  industry,  to  make  Home  Service 
the  big,  vital,  enduring  force  in  the  Amer¬ 
ican  Home — to  make  it  reach  the  fullest 
possibilities  of  our  greatest  market. 

FINAL  ADJOURNMENT. 
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Minutes  of  the  Accounting 

Section 


FIRST  SESSION 


Tuesday  Afternoon,  October  13,  1925 


The  first  session  of  the  Accounting  Sec-  C.  Davidson,  the  attendance  being  ap- 
tion  of  the  American  Gas  Association  was  proximately  five  hundred  members  and 
called  to  order  by  the  Chairman,  Mr.  H.  guests. 


ADDRESS  OF  THE  CHAIRMAN 


H.  C.  Davidson 


The  American  Gas  Association  is  as¬ 
sembled  again  in  its  annual  national  gath¬ 
ering,  for  the  joint  consideration  of  the 
outstanding  problems  confronting  the  in¬ 
dustry.  In  opening  the  meetings  of  the 
Accounting  Section,  the  cordial  welcome 
of  the  Section  is  extended  to  all  to  par¬ 
ticipate  freely  in  its  deliberations. 

The  Association  has  meant  much  to  ac¬ 
countants.  That  it  built  wisely  in  creating 
this  avenue  of  activity  among  its  account¬ 
ing  members  has  been  amply  demon¬ 
strated  by  the  progress  of  the  Section  in 
the  seven  years  since  its  organization. 

Before  considering  the  program  of  the 
year,  it  is  appropriate  to  pause  long 
enough  to  take  inventory  of  the  present 
development  of  the  accountant; — and  to 
recognize  clearly  the  place  he  has  come  to 
fill  in  the  present-day  organization  of  the 


industry.  That  development  has  played 
its  part  in  the  selection  of  the  subjects 
adopted  for  your  consideration  at  these 
meetings. 

The  early  days  of  the  gas  industry 
found  each  organization  “paddling  its 
own  canoe”  with  little  knowledge  of  the 
activities  of  others ; — in  fact  with  little 
interest  in  these  activities  unless  the  pinch 
of  competition  or  some  other  special  rea¬ 
son  necessitated  attention  to  its  neighbors. 

The  “accountant”  was  then  unknown. 
Instead,  the  familiar  figure  of  the  “book¬ 
keeper”  formed  a  part  of  the  inner  work¬ 
ings  of  the  company.  He  was  considered 
one  of  the  necessary  evils  of  the  busi¬ 
ness,  and  might  be  found  off  in  some  un¬ 
desirable  corner  of  the  office  leaning  over 
a  sloping  desk — his  pen  in  hand,  a  vizor 
shade  on  his  brow,  laboriously  engaged  in 
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recording  entries,  the  significance  of 
which  he  was  neither  permitted  nor  ex¬ 
pected  to  understand.  He  was  probably 
believed  to  be  personally  responsible  for 
most  of  the  unpleasant  aspects  of  the  ac¬ 
counts  he  recorded,  and  to  be  the  chief 
cause  of  the  failure  to  make  larger  profits. 

His  emancipation  from  that  down¬ 
trodden  existence  found  its  inception  pri¬ 
marily  in  the  demand  of  the  industry  for 
the  greater  scope  of  his  services.  From 
this  humble  beginning  have  sprung  the 
accountant  and  statistician  of  today, 
standing  as  experts  in  the  affairs  of  the 
company. 

The  development  of  public  utility  regu¬ 
lation  has  added  greatly  to  the  importance 
of  the  books  of  account,  and  therefore  to 
the  responsibility  of  the  accounting  offi¬ 
cers.  The  industry  has  progressed  from 
the  period  when  small  companies  strug¬ 
gled  independently  to  make  what  they 
could,  at  rates  based  upon  what  the  mar¬ 
ket  would  bear,  to  the  present-day  view¬ 
point  of  public  stewardship — recognizing 
gas  service  as  one  of  the  necessities  of 
modern  life.  In  this  evolution  the  books 
of  account  have  passed  from  the  cate¬ 
gory  of  private  property  to  essentially 
public  records,  and  the  accountant  has 
emerged  from  the  obscure  duties  of  me¬ 
chanical  historian  to  the  larger  field  of 
participating  in  the  determination  of 
company  policies.  He  must  be  the  source 
of  much  of  the  data  upon  which  the  engi¬ 
neer  or  executive  bases  his  judgment. 
Therefore,  he  must  be  capable  of  passing 
judgment  himself  upon  his  accounting  re¬ 
sults  in  the  making,  and  must  know  that 
the  conclusions  deducible  from  his  figures 
are  sound. 

A  better  general  understanding  of  the 
engineering  and  other  operations  of  the 
company  has  therefore  become  an  essen¬ 
tial  part  of  his  work.  So  the  accountant 


and  the  engineer,  traditionally  friendly 
enemies,  have  in  recent  years  virtually  en¬ 
tered  into  a  partnership  toward  the  com¬ 
mon  purpose  of  greater  efficiency. 

With  the  realization  of  the  common 
problems  of  the  industry  and  the  benefits 
accruing  from  the  interchange  of  ideas 
came  the  impetus  to  collective  study  and 
effort.  This  is  reflected  today  in  the  far- 
reaching  national  activities  of  the  Ameri¬ 
can  Gas  Association  and  its  many  affili¬ 
ated  organizations. 

Thus  accountants  and  statisticians  find 
themselves  today  an  important  part  of  a 
larger  movement  of  national  scope  in  the 
study  of  the  requirements  and  develop¬ 
ments  of  the  industry.  Each  department 
of  the  business  is  contributing  its  por¬ 
tion,  as  a  unit  of  a  great  organization, 
toward  combined  accomplishment  —  far 
beyond  the  possible  attainment  of  in¬ 
dividual  effort. 

The  Accounting  Section's  program  has 
recognized  this  broader  responsibility,  and 
the  Section  has  endeavored  to  fulfill  its 
part  of  this  larger  work  in  cooperation 
with  other  branches  of  the  business.  In 
the  selection  of  its  subjects  the  Section 
has  drawn  in  part  from  the  field  of  out¬ 
standing  problems  of  the  industry,  to  pre¬ 
sent  phases  of  direct  interest  within  the 
scope  of  the  activities  of  the  Section.  The 
program  includes  consideration  of  mat¬ 
ters  of  District  Office  routine,  both  as  to 
accounting  practices  and  standards  of 
service  and  personnel ;  the  discussion  of 
mooted  questions  of  general  accounting 
procedure,  and  studies  of  statistical  prob¬ 
lems  forming  the  foundation  of  execu¬ 
tive  policies. 

The  report  of  the  Committee  on  Rela¬ 
tions  with  Customers  will  be  devoted  to 
the  vital  subject  of  contact  with  the  pub¬ 
lic  in  the  District  Commercial  Offices,  and 
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will  also  include  a  discussion  of  contacts 
through  customer  ownership. 

In  keeping  with  the  attention  of  the 
Section  to  this  subject  and  the  major  con¬ 
sideration  being  given  by  the  Convention 
as  a  whole  to  the  vital  question  of  public 
relations,  the  Section  has  been  most  for¬ 
tunate  in  securing  for  its  speaker  at  the 
General  Sessions,  Mr.  Fred  H.  Scheel, 
Vice-President  of  the  Utility  Securities 
Company,  Chicago,  Illinois.  Mr.  Scheel 
will  address  the  Convention  on  Thursday 
morning  on  “Financing  for  the  Future — 
Effect  of  Customer  and  Employee  Own¬ 
ership.” 

Public  relations  from  the  viewpoint  of 
contact  with  vendors  will  also  be  pre¬ 
sented  at  the  meetings  of  the  Section,  in 
a  paper  “The  Public  Utility  Purchasing 
Agent.” 

Valuable  contributions  toward  sound 
policies  in  this  important  matter  are  as¬ 
sured  from  the  activites  of  the  Section. 

Another  of  the  outstanding  problems  of 
the  future  will  be  presented  by  the  Com¬ 
mittee  on  Gas  Company  Statistics,  in  its 
sub-committee  report  on  the  “Develop¬ 
ment  of  Cost  Analysis  for  Gas  Com¬ 
panies.”  This  report  will  present  an  ex¬ 
haustive  study  of  the  cost  of  service, 
forming  the  foundation  upon  which  a 
scientific  rate  structure  must  be  based. 
The  importance  of  this  subject  to  the 
sound  economic  growth  of  the  industry 
into  fields  of  competition  with  other  fuels 
cannot  be  over-estimated.  If  gas  is  to 
fill  its  place  as  a  heating  medium,  the  in¬ 
dustry  must  know  at  what  price  it  can 
afford  to  attach  or  hold  each  class  of  busi¬ 
ness. 

This  Committee  has  also  made  a  study 
of  the  mass  of  questionnaires  sent  to  gas 
companies  from  governmental  bodies,  fi¬ 


nancial  publications  and  other  sources.  It 
contemplates  accomplishment  of  such 
standardization  as  may  be  possible,  and 
the  ultimate  end  of  guiding  the  scope  of 
these  questionnaires  to  financial  and  sta¬ 
tistical  items  of  immediate  record. 

Another  subject  included  in  the  year’s 
activities,  of  equal  interest  to  engineers 
and  accountants,  is  the  report  of  the 
“Committee  on  Undistributed  Structural 
Costs.”  Continuing  the  work  of  the  Fixed 
Capital  Records  Committee  of  recent 
years,  this  report  will  discuss  the  relation¬ 
ship  of  the  general  undistributed  items  of 
structural  cost,  such  as  engineering  and 
superintendence,  interest  and  taxes  during 
construction,  etc.  It  will  consider  these 
items  as  they  are  classified  in  the  books 

of  account,  with  the  basis  of  treatment 

• 

ordinarily  adopted  by  valuation  engi¬ 
neers.  Here  the  accountant  may  render 
a  real  service  to  the  engineers  by  building 
his  records  of  actual  expenditures  for 
these  elements  of  cost,  in  such  manner 
that  the  appraisal  engineer  may  draw 
upon  the  books  as  evidences  of  fact  in 
support  of  his  estimates. 

Another  instance  of  the  developing  co¬ 
operation  between  the  engineer  and  the 
accountant  was  the  appointment  late  this 
year  of  the  Committee  on  Cost  of  Oper¬ 
ating  Motors  and  Mechanical  Equipment 
in  Distribution  Work.  While  no  report 
will  be  submitted  at  this  Convention  the 
committee  is  working  out  its  problems 
in  cooperation  with  the  engineers  at 
whose  request  the  committee  was  orig¬ 
inally  organized. 

The  development  of  simplified  methods 
of  customers  accounting  has  made  great 
strides  in  recent  years,  and  has  com¬ 
manded  a  very  general  interest  from  the 
time  of  the  installation  of  the  so-called 
“bookkeeping  without  books”  in  Balti¬ 
more.  The  report  of  the  Committee  on 
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Customers  Accounting  will  present  fur¬ 
ther  progress  in  this  important  matter  of 
Commercial  Office  routine,  which  is  ad¬ 
mittedly  still  in  the  transitional  stage. 

No  description  of  the  Section’s  activi¬ 
ties  would  be  complete  without  a  special 
reference  to  the  Accounting  Exhibit  on 
the  Pier.  We  are  again  indebted  to  Mr. 
Warren  for  his  splendid  planning  and  ar¬ 
ranging  of  our  exhibit  and  to  the  Public 
Service  Electric  and  Gas  Company  for 
their  cooperation  in  providing  a  working 
exhibit  of  their  billing  operations. 

Time  does  not  permit  of  adequate 
reference  to  other  important  committee 
activities.  Suffice  it  to  say  that  they  have 
done  admirable  work  in  the  varied  fields, 
including  contact  with  affiliated  organiza¬ 
tions,  further  progress  in  insurance  econ¬ 
omies  and  standardization,  the  adoption 
of  the  Uniform  Classification  of  Accounts 
by  additional  states. 

It  is  an  honor  gratefully  appreciated  to 
have  served  as  your  Chairman.  It  has 
been  the  source  of  much  pleasure  and 


educational  benefit  from  the  contact  with 
the  members  of  the  Association.  The 
past  year  in  retrospection,  presents  a  vivid 
picture  of  spontaneous  interest  in  ever  in¬ 
creasing  numbers  in  the  activities  of  the 
Section,  of  free  interchange  of  ideas  and 
interchange  of  good  fellowship,  which 
leaves  the  mark  of  something  deeper, 
something  finer,  something  more  endur¬ 
ing  than  the  mere  passing  efforts  of  the 
preparation  of  the  year’s  work.  The  in¬ 
spiration  of  its  memories  will  remain. 

The  full  attendance  of  the  meetings 
during  the  year  has  shown  an  unmistaka¬ 
ble  evidence  of  a  deep-seated  interest  in 
the  work  of  the  Section,  and  I  take  this 
occasion  to  express  my  appreciation,  both 
personally  and  on  behalf  of  the  Section, 
of  the  valuable  services  and  loyal  support 
of  the  Managing  Committee  and  the  com¬ 
mittee  chairmen  and  members,  who  have 
given  so  freely  of  their  time  and  thought, 
and  of  the  able  counsel  of  our  Secretary 
of  the  Section,  Mr.  H.  W.  Hartman.  To 
them  is  due  the  credit  of  the  year’s  con- 
tribution  of  the  Section  to  the  progress 
of  the  Association. 


REPORT  OF  THE  NOMINATING  COMMITTEE 


Mr.  Edward  Porter,  in  behalf  of  the  For  Chairman,  Mr.  DeWitt  Clinton, 
Nominating  Committee,  presented  the  fol-  Worcester,  Mass. 

lowing  report :  For  Vice-Chairman,  Mr.  A.  L.  Tos¬ 

sed,  Chicago,  Ill. 

(Upon  motion,  duly  seconded  and  carried,  the  report  of  the  Nominating  Com¬ 
mittee  was  accepted,  and  the  Secretary,  as  instructed,  cast  one  unanimous  ballot 
for  the  election  of  the  officers  as  nominated.) 


On  invitation  of  the  Chairman  they 
responded  as  follows : 

DeWitt  Clinton  (Worcester,  Mass.)  : 
For  the  honor  of  serving  as  chairman  of 


this  great  and  live  accounting  section  I 
am  profoundly  thankful. 

In  an  address  the  early  part  of  the 
year  before  the  New  England  Associa- 
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tion  of  Gas  Engineers,  I  stated,  and  I 
want  to  reaffirm  it  here  today,  that  I 
believe  the  Accounting  Section  of  the 
American  Gas  Association  is  one  of  the 
greatest  forces  at  work  today  for  the 
welfare  of  our  industry.  Good  ac¬ 
countants  and  up-to-date  accounting  de¬ 
partments  are  necessary  to  the  smooth 
sailing  of  our  companies.  They  are  as 
necessary  as  a  true  compass  and  charts 
are  to  the  pilot  of  a  ship. 

The  Accounting  Section  during  the 
past  two  or  three  years  has  grown  tre¬ 
mendously,  not  only  in  interested  mem¬ 
bers  but  in  the  force  of  the  reports  and 
in  the  importance  of  the  reports  and  pa¬ 
pers  presented.  The  Accounting  Sec¬ 
tion  is  what  it  is  today  because  of  the 
willingness  of  so  many  able  men  to  sac¬ 
rifice  time  and’  self  that  others  less 
skilled  and  less  fortunate  may  have  the 
benefits  of  their  knowledge  and  hard 
work. 

I  solicit  your  continued  help  and  your 
steadfastness  to  the  work  of  the  Section 


for  this  coming  year.  I  realize  the  ardu¬ 
ous  nature  of  the  task  which  you  have 
given  me  and  I  do  not  enter  upon  the  du¬ 
ties  of  the  office  without  some  timidity. 
But  I  have  received  such  kindly  assur¬ 
ances  of  help  and  cooperation  from  so 
many  of  my  friends  in  this  Section  that 
I  gratefully  accept  the  office  and  promise 
to  accomplish  as  Chairman  of  the  Sec¬ 
tion  all  that  can  be  accomplished  by  hon¬ 
est  zeal. 

J.  M.  Roberts  (Chicago,  Ill.) :  Mr. 
Tossell  asked  me  to  say  that  he  accepted 
with  the  greatest  of  pleasure  and  appre¬ 
ciated  the  honor  tendered  him.  He  said 
he  would  gladly  serve  and  also  stated 
it  was  with  the  deepest  regrets  that  he 
could  not  be  with  you  today. 

The  Chairman:  I  am  sure  we  are  all 
sorry  that  Mr.  Tossell  is  unable  to  join 
us  today  and  contribute  his  views  as  he 
has  in  the  past.  He  has  been  a  very 
able  and  conscientious  worker  during 
the  year  and  it  is  certainly  too  bad  that 
he  could  not  be  present  at  the  finish. 


REPORT  OF  THE  EXHIBITION  COMMITTEE 


P.  D.  Warren,  Chairman ,  Chicago,  Ill. 


\\  e  have  the  finest  exhibit  that  we  have 
ever  had  on  the  Pier  and  I  want  you 
gentlemen  to  get  the  benefit  from  it. 

Some  of  you  will  probably  remember 

t 

that  this  is  the  fourth  time  that  I  have 
stood  before  you  and  told  you  about  the 
exhibit  in  as  many  words.  You  may 
feel  that  I  always  say  about  the  same 
thing,  but  it  is  rather  difficult  to  give 
a  report  on  an  exhibit  and  I  think  if  the 
truth  were  known  the  Chairman  of  the 


Section  puts  that  on  the  program  as  a 
sort  of  bouquet  to  the  members  of  the 
Exhibit  Committee. 

But  we  have  a  splendid  exhibit  this 
year,  and  when  I  say  that  I  am  not  hand¬ 
ing  any  bouquets  to  myself  because  the 
members  of  the  Committee  have  worked 
very  hard  and  have  done  more  of  the 
work  than  I  have.  It  is  possible  that 
most  of  you  have  seen  the  exhibit,  but 
for  the  benefit  of  those  who  have  not, 
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I  will  say  that  we  have  four  booths  on 
one  of  the  main  aisles. 

In  the  first  booth  you  will  see  a  billing 
machine  of  the  Public  Service  Company 
of  New  Jersey,  with  a  young  lady  opera¬ 
tor  who  is  very  competent,  and  a  set  of 
their  entire  forms  used  in  customer  ac¬ 
counting. 

In  the  next  two  booths  we  have  a  big 
plaque  showing  the  different  steps  in 
pictures  of  just  how  the  Public  Service 
Company  of  New  Jersey  handle  their  ac¬ 
counts.  I  think  that  is  very  descriptive. 
Also  in  that  same  section  we  have  two 
exhibits  from  Mr.  Cremer  of  Brooklyn — 
one  of  them  production  cost  accounting 
and  another,  production  statistics.  That 
is  an  exhibit  of  the  Brooklyn  Union  Gas 
Company.  Mr.  Cremer  has  also  put  on 
an  exhibit  of  the  Committee  on  Gas 
Company  Statistics  and  Sub-committee 
on  Standardization  of  Questionnaires.  I 
imagine  you  will  find  that  extremely  in¬ 
teresting. 

In  the  fourth  booth  is  an  exhibit  of 
storeroom  forms  showing  the  entire  sys¬ 
tem  of  the  U.  G.  I.  in  Philadelphia. 
That  is  a  very  splendid  exhibit  and  I 
think  you  will  find  it  was  prepared  un¬ 
der  the  direction  of  our  friend,  Mr. 
Heins. 

Now  in  addition  to  that,  the  stage  at 
the  very  end  of  that  section  is  taken  up 
by  an  actual  exhibit  of  the  Public  Serv¬ 
ice  Company  of  New  Jersey — one  of 
their  branches.  They  have  their  whole 
force  down  there  and  are  actually  figur¬ 
ing  bills  and  sending  them  on  the  street. 
They  are  actual  bills. 

I  would  like  to  mention  that  the  Com¬ 
mittee  that  has  worked  with  me  has 


been — Mr.  Armstrong  of  Toronto ;  J.  L. 
Conover  of  Newark ;  Geo.  S.  Cremer  of 
Brooklyn;  H.  F.  Frey  of  Allentown;  A. 
R.  Keller  of  Syracuse  and  W.  G.  Murfit 
of  Newtown,  Pa.  Each  one  of  these 
gentlemen  has  agreed  to  spend  consider¬ 
able  time  in  the  booths  or  have  repre¬ 
sentatives  there.  You  can  go  down  there 
and  inquire  about  bookkeeping  without 
books  or  any  other  thing  that  might  in¬ 
terest  you  and  you  not  only  will  be  able 
to  get  the  information  desired  from  one 
company,  but  you  will  find  representa¬ 
tives  of  two  or  three  companies  there  to 
explain  things  to  you — men  who  have 
applied  the  principles  of  that  system  to 
the  big  companies  that  you  have  heard 
tell  about  in  past  years.  And  you  will 
also  find  men  from  the  smaller  com¬ 
panies. 

You  often  hear  it  said,  “You  can  do 
that  in  a  big  company  but  it  does  not 
apply  to  small  companies.”  You  will 
find  men  down  there  who  will  show  you 
how  these  systems  are  applied  in  both 
places. 

I  think  we  have  grown  with  our  ex¬ 
hibits  in  the  last  four  years  just  like  the 
Section  has  grown.  To  me,  the  growth 
of  the  section  has  been  startling  and  I 
hope  that  you  will  feel  that  the  exhibits 
are  growing  along  with  the  section. 
Come  down  and  see  them  any  way. 

The  Chairman:  We  are  greatly  in¬ 
debted  to  the  activities  of  the  gentlemen 
on  the  Exhibit  Committee  for  their  ef¬ 
forts  in  preparing  these  fine  exhibits 
where  you  cannot  only  sit  down  and  talk 
with  your  friends  but  get  instructive  in¬ 
formation  on  office  operation  at  the  same 
time. 
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RELATIONS  WITH  CUSTOMERS 


\Y.  A.  Doerixg,  Chairman,  Boston  Consolidated  Gas  Company,  Boston,  Mass. 


Introduction 


The  task  before  your  Committee  on 
Customers  Relations  this  year  was  not 
an  easy  one  after  the  most  excellent  re¬ 
ports  of  your  two  previous  committees. 
However,  after  the  first  meeting  of  the 
Committee  it  became  a  question  of  elimi¬ 
nation  rather  than  that  of  finding  sub¬ 
jects  to  work  upon.  With  this  end  in 
view  it  was  decided  to  divide  the  work 
into  three  groups  under  the  supervision 
of  the  general  Committee : 

The  three  groups,  namely, 

Sub-committee  on  Gas  Company  Stand¬ 
ards  in  Treating  with  Customers 

Sub-committee  on  The  Gas  Company 
and  the  Telephone 

Sub-committee  on  Gas  Company  Con¬ 
tacts  through  Customer  and  Employe 
Ownership, 

herewith  submit  excellent  reports  for 
your  approval. 

The  Sub-committee  on  Gas  Company 
Standards  in  Treating  with  Customers 
has  been  ably  handled  by  Mr.  Bonsall 
and  his  committee.  In  this  report  they 
suggest  the  quick  adjustment  of  over¬ 
payments,  the  prompt  return  of  deposits, 
liberal  allowance  on  disputed  claims  and 
also  make  various  suggestions  dealing 
with  credits  and  deposits  which  will  be 
of  benefit  to  the  industry  as  a  whole. 

The  Sub-committee  on  The  Gas  Com¬ 
pany  and  the  Telephone  under  Mr.  J. 
M.  Roberts  deals  with  the  every  day  use 
of  the  telephone  and  goes  extensively 


into  the  question  of  help,  types  of  help 
and  education  thereof,  also  the  necessity 
of  legible  writing.  This  paper  finishes 
up  with  an  addenda  which  the  shortness 
of  time  does  not  permit  of  reading,  but  it 
should  not  be  lost  sight  of  and  should  be 
read  by  every  one  as  it  contains  many 
valuable  suggestions. 

The  Sub-committee  on  Gas  Company 
Contacts  through  Customer  and  Em¬ 
ploye  Ownership  under  the  able  leader¬ 
ship  of  Mr.  C.  R.  Stull  has  presented  a 
paper  which  will  be  of  benefit  to  both  the 
large  and  small  companies  who  are  con¬ 
templating  the  disposal  of  their  stock 
through  customers  and  employes.  This 
paper  deals  with  the  subject  of  creating 
good  relationship  with  the  banks  of  the 
community,  the  effects  of  charging  a  re¬ 
sale  commission,  advertising  and  pub¬ 
licity  and  the  accounting  practice  of 
handling  customer  and  employee  owner¬ 
ship  of  securities. 

The  chairman  wishes  at  this  time  to 
publicly  thank  each  and  every  member 
of  the  various  committees  for  the  excel¬ 
lent  support  given  to  him,  also  the  Chair¬ 
man  and  Vice  Chairman  of  the  Account¬ 
ing  Section  and  its  Secretary  for  their 
help  and  assistance. 

In  conclusion  the  subject  of  Relations 
with  Customers,  in  the  opinion  of  this 
Committee,  has  not  been  exhausted  and 
it  is  recommended  that  a  similar  Com¬ 
mittee  be  continued  by  the  coming  ad¬ 
ministration. 
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REPORT  OF  THE  SUB-COMMITTEE  ON  THE  GAS  COM¬ 
PANY  AND  THE  TELEPHONE 


J.  M.  Roberts,  Chairman,  The  Peoples  Gas  Light  &  Coke  Company,  Chicago,  Ill. 


As  a  man  speaks,  so  is  he.  Never 
more  than  when  spoken  over  the  tele¬ 
phone  are  words  a  reflection  of  char¬ 
acter.  It  is  then  when  the  voice  alone 
must  be  depended  upon  to  project  one’s 
personality,  across  space  to  the  person 
with  whom  one  is  talking,  that  the  choice 
of  words  and  their  careful  enunciation 
become  of  great  importance. 

As  gas  service  has  become  one  of  the 
most  important  commodities  of  the  na¬ 
tion,  so  has  the  telephone  been  featured 
as  one  of  its  most  important  devices.  The 
telephone  is  something  that  has  been 
forced  on  us  by  this  age  of  speed  and 
convenience,  and  it  is  dominant  today  as 
an  American  institution.  It  is  recognized 
by  our  customers  as  one  of  the  easiest 
means  for  communication,  therefore  it 
behooves  us  to  consider  carefully  the 
contact  and  develop  all  that  is  possible 
in  establishing  satisfactory  relations  with 
our  customers  through  this  medium.  It 
is  of  outstanding  importance  as  a  factor 
in  our  customer  relationship,  for  Ameri¬ 
cans  are  telephonically  the  most  talka¬ 
tive  people  in  the  world. 

Many  people  use  the  telephone  for  just 
what  it  is  physically,  an  inert  mechanical 
instrument  without  power  to  express  it¬ 
self.  They  do  not  realize  that  the  tele¬ 
phone  has  no  personality  and  therefore 
it  must  be  given  expression  through  the 
user.  The  gas  company  has  installed  the 
telephone  for  the  convenience  of  its  cus¬ 
tomers  and  for  the  best  interests  of  its 
business,  therefore  every  time  we  use  the 
telephone  we  should  be  selling  the  com¬ 
pany’s  service. 


If  every  employe  of  a  public  utility 
company  could  be  made  to  understand 
that  he,  first  of  all,  is  selling  his  service 
to  his  company,  and  that  through  him  the 
company  expects  to  sell  good  sendee  to 
its  customers,  improved  service  and  bet¬ 
ter  relations  with  our  customers  will  re¬ 
sult. 

The  selling  organization  of  any  com¬ 
pany  is  its  most  vital  and  vulnerable  spot. 
Employes  taking  the  various  orders  re¬ 
quired  to  give  customers  sendee,  listen¬ 
ing  to  their  complaints  or  grievances,  are 
a  real  part  of  the  selling  organization, 
for  they  are  constantly  selling  a  very 
definite,  material  thing,  and  that  is  serv¬ 
ice,  indicating  at  the  same  time  efficiency 
and  courtesy. 

Are  our  telephone  facilities  sufficient, 
not  only  for  our  needs  but  our  cus- 
tomers'  ?  Adequate  telephone  facilities 
for  one  company  may  be  woefully  inade¬ 
quate  for  another. 

Is  our  equipment  the  best  and  most 
suitable  that  can  be  procured,  and  have 
we  consulted  and  obtained  the  advice  of 
the  telephone  engineer  regarding  our  in¬ 
stallation  and  our  problems  ? 

Is  our  telephone  staff,  including  the 
switchboard  operators,  properly  selected.  • 
wisely  supervised,  and  carefully  trained, 
and  is  this  training  continuous? 

Are  the  quarters  that  house  our  tele¬ 
phone  staff  all  that  they  should  be.  con¬ 
sidering  light,  ventilation  and  comfort  ? 

We  have  endeavored  to  visualize  these 
requirements  and  have  tried  to  present 
the  essentials  of  good  telephone  service, 
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having  in  mind  that  in  the  demand  for 
telephone  service  we  should  be  the  mas¬ 
ters  of  the  situation. 

What  is  said  about  groups  in  large 
locations  applies  as  a  rule  to  smaller 
ones;  the  same  principles  prevail.  The 
larger  companies  were  given  the  closer 
study,  only  because  they  appear  to  have 
given  more  attention  to  detail,  or,  per¬ 
haps,  have  kept  a  more  detailed  record  of 
their  surveys  and  studies. 

Selection  of  Employes 

Our  obligations  as  a  public  utility  must 
be  in  mind  when  selecting  employes  to 
care  properly  for  our  telephone  work. 
These  selections  require  the  exercise  of 
consideration  and  judgment,  and  should 
be  entrusted  to  a  man  who  has  had  broad 
experience  in  selecting  and  directing 
men. 

Two  primary  sources  to  supply  the 
personnel  are  available.  The  first  is  out¬ 
side  the  organization.  The  second  is 
from  within.  The  latter  is  the  one  best 
adapted  to  our  purpose  and  from  which 
the  most  promising  material  may  be 
drawn. 

An  employe  selected  from  within  the 
organization  who  has  worked  his  way 
up,  possesses  a  background,  and  a  work¬ 
ing  knowledge  of  the  operating  depart¬ 
ments.  He  should  be  a  high  school  gradu¬ 
ate  or  have  an  equivalent  education. 
Good  health  is  also  a  necessary  requisite, 
eyesight  and  hearing  should  be  normal. 
Other  desirable  characteristics  are: 

1.  Good  habits,  neatness  and  orderli¬ 
ness. 

2.  Punctuality  and  steady  attendance. 

3.  Good  temperament. 

4.  Voice  control,  full  toned  and  pleas¬ 
ant. 

5.  Good  penmanship. 

The  desire  and  effort  to  do  something 
for  the  customer  should  be  the  predomi¬ 
nating  qualification  of  a  good  telephone 


order  clerk.  He  should  be  thoroughly 
grounded  in  company  policy,  have  a 
thorough  knowledge  of  the  gas  business, 
possess  the  qualifications  of  a  first-class 
salesman  and  exhibit  courteous  and 
gentlemanly  deportment  in  the  face  of  all 
existing  and  trying  conditions  that  may 
arise. 

Another  desirable  qualification  is  the 
ability  to  project  himself  into  the  cus¬ 
tomer’s  position  to  understand  the  situa¬ 
tion  from  the  customer’s  viewpoint,  to 
listen  with  attention  to  all  that  is  said, 
but  at  the  same  time,  to  know  how  and 
when  to  break  tactfully  into  a  long- 
winded  conversation  without  giving  of¬ 
fense. 

Understanding  the  details  and  work¬ 
ings  of  all  departments,  he  should  grasp 
the  fundamental  idea  that,  to  be  success¬ 
ful,  he  must  constantly  keep  apace  with 
all  new  situations  and  continued  educa¬ 
tion  should  be  his  desire. 

The  job  holds  no  place  for  a  grouch,  or 
a  person  temperamentally  inclined.  More 
impatience  is  manifested  over  the  tele¬ 
phone  than  in  any  other  means  of  com¬ 
munication.  Your  telephone  employes 
should  be  made  to  understand  this  and 
not  allow  themselves  to  be  worked  up  to 
the  same  state  of  mind  that  the  customer 
is  in.  They  should  placate  and  conciliate 
the  impatient,  hurried  customer. 

Training  Employes 

The  foundation  of  our  training  must 
lead  to  the  development  of  each  individu¬ 
al,  thence  to  the  building  up  of  a  cohe¬ 
sive,  loyal,  and  effective  working  force. 

The  proper  training  of  telephone  em¬ 
ployes  is  not  only  feasible  but  is  in  sight 
as  an  established  practice  in  most  utili¬ 
ties.  Management  will  not  long  tolerate  a 
condition  wherein,  for  inferior  training, 
a  price  is  paid  that  is  higher  than  proper 
training  should  cost. 
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Wonderful  stories  are  related  in  our 
periodicals  and  trade  journals  regarding 
the  intensive  training  of  utility  employes 
that  is  supposed  to  be  under  way.  But  go 
into  most  any  city,  pick  up  a  telephone, 
call  the  gas  company’s  Complaint  Depart¬ 
ment  and  give  the  clerk  hell  about  a  sup¬ 
posed  complaint.  What’s  the  answer  ? 
You  will  get  hell  in  return. 

And  yet  some  of  us  are  misled  into  be¬ 
lieving  that  we  are  properly  training  our 
employes.  Until  smug  complacency  is 
superseded  by  an  honest  desire  to  know 
the  facts  about  our  relations  with  the 
man  in  the  street,  and  his  reaction  to  our 
attitude  and  policies,  and  until  these  facts 
are  known  and  our  employes’  attitude 
changed,  little  real  progress  will  be  made, 
for  the  measure  of  accomplishment  in 
any  field  of  endeavor  is  determined  in  the 
result  produced. 

Your  man  behind  the  telephone  must 
be  taught  how  to  think  right  about  his 
work  before  he  can  perform.  This  is  the 
keystone  in  any  scheme  of  training.  Fol¬ 
lowing  this,  strict  adherence  to  the  most 
modern  telephone  practice  as  advocated 
by  the  telephone  companies  (although 
not  always  followed  by  their  employes) 
for  the  public  is  essential.  The  employe 
must  be  trained  to  give  the  impression 
that  he  is  the  customer’s  representative 
and  that  his  duties  are  to  secure  for  the 
customer  all  the  service  that  the  company 
extends. 

Supplemental  training  coupled  with 
constant  supervision  is  the  price  paid  for 
establishing  and  maintaining  proper  tele¬ 
phone  contact  with  the  public. 

Class  instruction,  of  30-minute  periods, 
two  or  three  times  a  week,  is  desirable. 
In  these  classes  every  opportunity  should 
be  given  employes  to  express  themselves 
and  to  discuss  their  work, — such  as  the 
correct  way  to  issue  inquiry  tickets  on 
high  bill  complaints,  how  to  take  these 


inquiries  when  the  collector  is  calling, 
and  then  the  proper  way  to  question  cus¬ 
tomers  on  leaks  and  no-gas  complaints. 

We  assume  the  past,  present  and  prob¬ 
able  future  history  of  the  company  has 
been  outlined.  The  company’s  policies 
have  been  stated  in  general  terms.  The 
clerk’s  position  and  department  have 
been  pictured  by  the  use  of  an  organiza¬ 
tion  chart,  and  that  he  is  fully  conversant 
with  the  rules  and  regulations  of  the  or¬ 
ganization.  To  this  may  be  added,  from 
time  to  time,  inspirational  talks  by  execu¬ 
tives  and  by  men  from  other  industries 
who  have  a  real  message  to  put  across. 
Periodical  visits  to  other  plants,  to  see 
just  how  the  other  fellow  does  it,  is  an¬ 
other  real  help. 

Some  companies  make  a  practice  of 
having  their  order  clerks,  who  have  not 
had  previous  experience  in  mechanical 
work,  actually  participate  in,  or  at  least 
observe,  the  practical  operations.  They 
are  sent  out  with  inspectors  who  make 
main  surveys,  then  with  the  main  and 
service  gangs.  They  accompany  the 
meter  setters  and  shop  fitters  and  see 
their  work.  The  delivery  and  adjust¬ 
ment  of  appliances  is  also  given  consider¬ 
ation,  and  neither  is  the  trick  of  sales¬ 
manship  overlooked. 

The  order  clerk  is  therefore  in  a  posi¬ 
tion  to  visualize  the  requirements  of  a 
customer  later,  particularly  if  such  cus¬ 
tomer  has  difficulty  in  stating  his  wants 
clearly.  He  also  knows  the  time  and 
patience  it  took  to  develop  a  sale  and 
therefore  will  extend  himself,  with  a 
view  of  making  the  sale  stick. 

Your  order  clerks  should  be  taught  to 
be,  friendly,  not  familiar;  genial,  not 
frivolous;  dignified,  not  distant;  sympa¬ 
thetic,  not  sentimental ;  calm,  not  cold. 
Emotions  are  catching.  Most  people  re¬ 
act  in  like  manner  to  the  treatment  ac¬ 
corded  them.  If  either  disgust,  impa- 
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tience,  or  anger  are  expressed  through 
the  telephone,  the  person  at  the  other  end 
of  the  line  will  catch  the  emotion  and  re¬ 
ply  in  the  same  manner. 

Cultivate  courtesy.  It  is  due  to  every 
customer  and  it  is  the  duty  of  the  em¬ 
ploye  to  give  the  customer  what  the  com¬ 
pany  owes  in  this  respect. 

Avoid  argument.  If  the  employe  an¬ 
swering  the  call  cannot  satisfy  the  cus¬ 
tomer,  the  call  should  be  referred  to 
some  one  higher  up.  An  argument 
entered  into  by  an  employe  whose  prin¬ 
cipal  duty  consists  in  answering  phone 
calls,  may  hold  up  other  calls,  this  tends 
to  disturb  his  poise  and  may  be  reflected 
in  his  manner  when  answering  the  next 
call. 

Teach  your  clerks  to  consider  care¬ 
fully  indirect  calls,  those  given  through 
the  courtesy  of  the  second  person.  These 
calls  are  most  prolific  in  causing  errors 
as  it  is  hard  to  get  correct  information. 
The  person  speaking  has  not  the  interest 
in  the  matter  that  the  principal  would 
have  and  is  resentful  when  not  adroitly 
questioned. 

Supervision 

To  obtain  the  desired  objective,  close 
supervision  is  absolutely  necessary.  It 
must  be  a  guarded  and  watchful  super¬ 
vision,  and  it  is  also  imperative  that  it 
should  be  constant.  The  man  holding  the 
position  of  supervisor  should  be  selected 
only  because  of  his  qualifications.  He 
should  have  several  years’  experience  in 
all  branches  of  the  company’s  work  and 
be  conversant  with  the  operating  work 
that  will  complete  an  order  which  has 
been  received  from  the  customer.  He 
also  should  be  well  versed  in  his  knowl¬ 
edge  of  the  company’s  policy  and  routine. 
He  should  keep  constantly  in  touch  with 
all  departments  of  the  company  so  as  to 


be  ready  at  all  times  to  give  proper  in¬ 
formation  when  appealed  to  by  subordi¬ 
nates  or  customers. 

Your  supervisor  must  be  a  patient 
man,  with  tact  and  good  judgment,  who 
will  not  give  way  to  the  numerous  trials 
which  beset  him.  He  must  be  alert  and 
have  executive  ability.  Personality 
should  be  this  man’s  outstanding  charac¬ 
teristic.  Mentality,  ability  and  poise — 
these  mean  personality,  and  personality 
must  be  served.  Great  qualifications  to 
have  one  man  endowed  with,  you  will 
say.  Perhaps,  but  he  is  worth  looking  for. 

Yet,  with  all  the  foregoing  he  will  fail 
if  he  has  not  the  ability  to  impart  his 
knowledge  to  his  subordinates,  so  that 
his  qualities  will  be  reflected  in  them.  To 
be  eminently  successful  he  must  be  capa¬ 
ble  of  training  new  employes,  besides 
keeping  the  morale  of  the  older  ones  up 
to  the  desired  standard. 

Arrangements  should  be  made  for 
using  any  means  that  are  deemed  desir¬ 
able,  because  of  local  conditions,  so  that 
the  supervisor  can  be  in  constant  touch 
with  incoming  calls,  frequently  listening 
in  on  conversation;  so  that  he  can  be  as¬ 
sured  the  order  clerks  are  carrying  out 
instructions  and  that  they  are  thoroughly 
acquainted  with  the  details  of  the  work. 
He  will  carefully  watch  errors,  for  on 
investigation  we  have  found  that  often 
the  same  mistakes  are  repeated  by  differ¬ 
ent  people  in  this  group.  Such  errors  he 
will  develop,  construct  and  utilize  into 
valuable  material  for  class  instruction 
and  discussion. 

Accuracy  and  Legibility 

Good  service  to  our  customers  is  the 
reason  for  our  existence.  In  order  to 
give  good  service,  good  judgment  must 
be  exercised  in  minute  details  in  caring 
for  orders  taken  over  the  telephone. 
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It  is  advisable  to  use  printed  forms  and 
your  forms  should  be  alike  in  their  set¬ 
up,  in  that  the  same  place  should  be  con¬ 
sistently  used  for  the  name,  address  and 
other  information  collected  on  the  form. 
Customers’  names,  perhaps  addresses 
and  floor  locations,  should  be  lettered,  as 
there  is  great  possibility  of  error  in  writ¬ 
ing  this  part  of  the  order.  All  errors  re¬ 
sult  in  delayed  service  to  the  customer 
and  expense  to  the  company.  Errors 
should  be  carefully  checked  and  analyzed 
frequently  in  order  to  eliminate  friction 
and  delays. 

By  the  use  of  a  printed  form,  the 
questions  to  be  answered  appear  fully 
and  in  their  proper  order,  and  it  is  not 
necessary  to  depend  upon  the  employe’s 
memory  to  obtain  such  information  as 
the  telephone  number,  location  of  keys, 
and  so  on. 

Do  not  use  scratch  paper  and  later 
transmit  the  information  to  the  regular 
form,  as  such  copying  is  a  fruitful  source 
of  error. 

The  information,  or  order,  taken  over 
the  telephone  should  be  transmitted  to 
the  regular  order  form  by  the  employe 
taking  the  order,  where  a  Telephone  and 
Order  Department  is  maintained,  or  the 
work  may  be  done  by  the  Application, 
Order  or  other  department,  if  the  em¬ 
ploye  taking  the  order  is  used  only  for 
taking  telephone  orders. 

If  for  any  reason  an  order  cannot  be 
executed  by  the  inspector  because  of  in¬ 
correct  information,  an  error  in  the 
street  number,  and  so  on,  he  should  tele¬ 
phone  the  office  for  further  information. 
This  procedure  affords  an  opportunity 
to  correct  mistakes  without  involving  the 
customer  in  delay.  In  large  situations 
provisions  should  be  made  for  a  special 
clerk  to  handle  this  business.  Remember 
that  a  place  should  be  provided  on  all  of 


your  forms  for  the  customer’s  telephone 
number. 

Continual  effort  should  be  made  to  im¬ 
press  upon  the  minds  of  employes  the 
necessity  of  having  all  orders  legible  and 
accurate,  and  all  orders  returned  for 
further  information  or  on  which  calls  are 
made  for  further  information  should  be 
brought  to  the  personal  attention  of  the 
department  head,  who  can  then  .plan 
means  to  eliminate  the  trouble. 

Service  to  Customers 

Service  to  customers  over  the  tele¬ 
phone  begins  with  a  proper  listing  of  the 
company  name,  in  the  telephone  direc¬ 
tory.  In  the  first  place,  it  should  be  listed 
as  “Gas  Company”  under  G,  and  then 
cross-referenced  to  the  name  of  the 
company  as  alphabetically  arranged.  This 
detail  has  been  found  useful  as  a  part  of 
good  service  in  some  territories,  because 
newcomers  are  not  familiar  with  the 
company’s  name. 

Where  the  company’s  name  is  alphabe¬ 
tically  listed,  there  should  be  as  few  sepa¬ 
rate  telephones  as  possible.  A  number  of 
them  are  confusing,  unless  the  functions 
of  the  service  departments  as  indicated 
by  the  different  telephone  numbers  are 
plainly  and  non-technically  set  forth. 
Also  there  should  be  listed  the  telephone 
number,  if  a  different  one,  that  provides 
for  service  nights  and  holidays,  although 
this  is  a  practice  deemed  undesirable. 
Some  companies  advertise  an  emergency 
number,  we  think,  too  prominently.  This 
may  lead  to  the  conclusion  that  there  is 
an  element  of  danger  in  the  use  of  gas, 
which  may  be  harmful  to  the  industry; 
furthermore  customers  may  use  this 
number  when  it  is  absolutely  unnecessary 
to  do  so. 

Tracing  the  call  further,  the  usual 
answer  “Gas  Company”,  or  preferably 
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the  company’s  name,  should  be  given  by 
the  switchboard  operator.  Then  only 
enough  inquiry  to  ascertain  the  nature  of 
the  caller’s  business,  to  connect  him  to 
the  proper  extension.  It  requires  extreme 
tact  and  a  knowledge  of  the  company’s 
business  for  the  switchboard  operator  to 
obtain  this  information  without  compel¬ 
ling  the  caller  to  relate  the  whole  story 
if  an  order  table  is  not  a  part  of  your 
equipment. 

All  telephones  should  be  answered 
promptly  as  the  caller  is  very  often  im¬ 
patient,  and  seconds  that  pass  while  tire- 
somely  holding  a  receiver  to  the  ear 
seem  to  him  like  minutes.  In  event  that 
the  one  who  answers  the  telephone  can¬ 
not  satisfy  the  call,  or  if  the  call  should 
be  placed  on  the  wrong  extension,  the 
question  then  arises,  Shall  the  inquiry  be 
temporarily  answered,  and  the  informa¬ 
tion  required  given  later,  or  shall  it  be 
transferred?  Shunting  of  calls  should 
be  reduced  to  a  minimum,  and  only  when 
the  employe  to  whom  the  call  is  referred 
is  made  familiar  with  the  story  the  cus¬ 
tomer  has  related. 

In  the  smaller  companies  this  can 
easily  be  done  by  extension  telephones 
and  a  buzzer  system.  A  code  of  buzzers 
between  the  two  telephones  would  enable 
either  of  the  employes  to  call  the  other 
to  the  telephone  and  listen  in  on  the 
conversation.  Thus  the  burden  of  the 
call  would  gradually  be  shifted  from  one 
employe  to  the  other,  instead  of  being 
imposed  on  the  customer. 

The  customer  deserves  accurate  in¬ 
formation.  This  can  be  accomplished  only 
by  having  at  hand  a  record  of  the  prog¬ 
ress  of  any  work  in  course  of  comple¬ 
tion,  or  knowing  a  schedule  under  which 
new  work  may  be  guaranteed  for  com¬ 
pletion.  Work  Completion  Schedules 
prove  very  satisfactory  in  some  com¬ 
panies. 


Your  peaks  are  known,  and  by  judi¬ 
cious  advertising  you  can  obtain  the  co¬ 
operation  of  your  customers  to  level 
these  peaks,  particularly  in  the  moving 
seasons. 

The  elements  that  should  be  taken  for 
granted  in  giving  service  to  the  cus¬ 
tomers  over  the  telephone  are  those 
fundamentals  of  tact,  courtesy  and  sim¬ 
plicity,  with  a  vocabulary  unhampered  by 
set  or  stock  answers  and  phrases,  and  all 
of  this  built  upon  a  knowledge  of  the 
functions  of  the  departments,  of  the  poli¬ 
cies  of  the  company,  and  a  human  desire 
to  serve. 

Rules  and  systems  are  necessary  in  a 
business  organization,  but  do  not  make 
them  too  stringent  or  tight.  Those  in¬ 
formed  agree  that  the  best  rule  is  one 
that  has  the  best  exceptions  and  the  rule 
must  not  dominate,  when  the  best  results 
are  desired. 

Appendix  A 

Essentials  of  Location  and  Set-up  of 
Equipment 

Increased  usage  of  the  telephone 
throughout  the  United  States  is  reflected 
in  the  increased  use  of  the  telephone  by 
customers  in  transacting  their  business 
with  the  gas  company  without  solicita¬ 
tion  on  the  part  of  the  latter.  Regardless 
of  a  gas  company’s  policy,  which  may  be 
adverse  to  increased  telephone  business, 
this  medium  must  be  met  by  the  best 
methods  possible  to  insure  the  proper 
functioning  of  its  operations,  and  to  re¬ 
tain  and  increase  the  goodwill  of  the 
customer.  Many  gas  companies  sensing 
this  trend  are  developing  telephone  usage 
to  their  benefit  and  are  realizing  that  it  is 
a  means  of  handling  commercial  business 
expeditiously  and  in  a  less  expensive 
manner. 

The  telephone  equipment  used  is  the 
most  important  feature.  In  fact,  inade- 
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quate  or  antiquated  installations  will 
place  the  most  efficient  organization  at  a 
disadvantage.  It  simply  reverts  to  the  old 
adage — a  good  workman  is  unable  to  do 
a  good  job  with  a  poor  tool.  In  short,  the 
best  and  most  modern  installation  is  the 
cheapest  in  the  end. 

In  considering  the  installation  of  tele¬ 
phone  equipment  for  the  transaction  of  a 
gas  company’s  business  with  its  custom¬ 
ers,  the  offices  naturally  fall  into  three 
classes :  small  offices,  medium  sized 
offices  and  large  offices. 

Small  Office 

This  is  one  which  serves  a  small  town, 
or  a  small  portion  of  a  large  town,  and 
an  office  wherein  the  telephone  and 
counter  transactions  can  be  handled  by 
one,  or  two  clerks.  The  individual  line 
telephone,  with  or  without  extension  sta¬ 
tions,  is  usually  sufficient. 

There  should,  however,  be  at  least  one 
extension  for  each  person  in  the  office. 
These  extensions  should  be  so  located 
that  they  will  afford  the  maximum  of 
convenience  to  the  users  both  in  answer¬ 
ing  the  telephone  and  in  referring  to 
records.  The  telephone  stations  should 
be  so  located,  where  possible,  to  prevent 
customers  visiting  the  office  from  over¬ 
hearing  conversations. 

While  frequent  checks  should  be  made 
to  determine  that  there  is  a  sufficient 
number  of  telephone  extensions  for  the 
members  of  the  organization  to  effective¬ 
ly  dispose  of  the  incoming  calls  from 
customers,  it  should  also  be  determined 
that  there  are  at  all  times  lines  open  to 
reach  the  distribution  department,  so 
that  in  case  a  call  is  received  which  re¬ 
quires  information  from  the  latter  de¬ 
partment  it  can  immediately  be  made. 

Medium-sized  Office 

This  is  an  office  serving  a  medium¬ 
sized  town  where  the  volume  of  work  is 


sufficient  to  warrant  a  semi-segregation 
of  the  activities,  and  where  the  personnel 
is  grouped,  with  each  group  assigned 
definite  functions.  An  office  of  this  kind 
would  require  a  small  switchboard  con¬ 
nected  to  extension  stations,  serving  vari¬ 
ous  individuals  in  the  different  depart¬ 
ments. 

Where  functions  are  segregated,  a 
tendency  to  transfer  customers  from  one 
department  to  another  increases  in  a 
medium  size  office.  Care  must  therefore 
be  exercised  bv  the  switchboard  attend- 
ant,  in  screening  all  calls  so  that  they  are 
allocated  to  the  proper  department,  and 
the  proper  individual  in  that  department. 
In  an  office  of  this  kind  it  is  probably 
advisable  to  equip  certain  telephones  with 
a  second  wire  from  the  switchboard,  con¬ 
trolled  by  a  switching  device  which  will 
permit  the  clerk  to  hold  customers  on  an 
incoming  wire,  and  at  the  same  time  en¬ 
able  him  to  make  an  outgoing  call  to  an¬ 
other  department  or  office  on  an  alternate 
wire,  to  secure  the  required  information 
for  the  customer. 

All  telephone  stations  should  be  lo¬ 
cated  so  as  to  afford  the  maximum  con¬ 
venience  to  the  clerk  to  whom  the  tele¬ 
phone  is  assigned,  in  making  and  an¬ 
swering  calls  and  in  consulting  records. 

Large  Office 

This  is  an  office  serving  a  large  city, 
wherein  all  activities  are  definitely  segre¬ 
gated,  and  where  one  individual  or  a 
group  is  assigned  a  specific  phase  of  the 
work.  Requirements  for  such  an  office 
call  for  the  installation  of  a  large  switch¬ 
board  service  to  which  is  connected  an 
adequate  number  of  extension  stations, 
and  in  some  instances  sub-switchboards 
serving  specific  departments,  and  under 
other  circumstances  telephone  order 
tables  or  various  types  of  wiring  plans 
in  connection  with  telephone  extension 
station  service. 
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In  such  an  office,  the  utmost  care 
should  be  taken  in  screening  calls  at  the 
main  switchboard  so  that  each  one  is  al¬ 
located  to  the  proper  department.  The 
location  of  the  extension  telephone  sta¬ 
tions  should  be  for  the  convenience  of 
their  use  in  making  calls,  answering 
calls,  and  referring  to  records. 

.  Where  the  size  of  the  office,  and  vol¬ 
ume  of  business  warrants,  a  telephone 
order  table  for  handling  routine  work 
should  be  installed.  The  telephone  equip¬ 
ment  of  this  description  should  be  located 
in  a  room  ample  enough  for  immediate 
demands,  and  with  a  view  to  future  de¬ 
velopment.  The  room  should  preferably 
be  located  high  enough  in  the  building 
from  street  noises,  as  this  equipment  re¬ 
quires  a  constant  staff  of  telephone 
clerks  who  in  the  course  of  a  day’s 
work  will  be  under  more  or  less  strain. 
Quietness  is  a  first  consideration.  Every 
effort  in  the  physical  arrangement  should 
be  considered  to  relieve  the  clerks  from 
irritation,  and  annoyance.  For  this  rea¬ 
son  the  room  should  be  segregated  from 
the  rest  of  the  organization  and  all  those 
not  having  direct  business  there  should  be 
refused  admittance.  Careful  considera¬ 
tion  should  also  be  given  to  ventilation 
and  lighting. 

Consideration  should  also  be  given  to 
relieving  the  clerks  for  short  periods  dur¬ 
ing  the  day  for  rest  and  relaxation.  The 
treatment  of  the  telephone  clerks  and  the 
conditions  under  which  they  work  will 
be  reflected  in  their  conversations  with 
and  attitude  toward  the  customers. 

Where  possible,  any  file  connected 
with  the  order  table  should  be  located  in 
a  separate  room,  and  if  on  account  of 
lack  of  space  or  for  other  reasons  it  is 
desired  to  place  files  in  the  same  room, 
conversation  between  the  operators  on 
the  files,  and  order  table  should  be  done 
telephonically  rather  than  orally. 


With  an  installation  of  a  large  order 
table  it  is  desirable  to  have  a  monitor 
board  for  listening-in  purposes  in  con¬ 
nection  with  training  new  employes,  and 
keeping  the  telephone  work  of  the  organ¬ 
ization  to  a  high  efficiency.  The  fact  that 
a  monitor  is  included  in  the  installation, 
and  continually  used  should  be  made 
known  to  the  personnel,  with  the  under¬ 
standing  that  their  work  is  under  con¬ 
tinual  scrutiny  from  a  constructive  stand¬ 
point,  and  not  of  criticism.  This  monitor 
should  be  located  in  another  room  to  re¬ 
lieve  as  much  as  possible  the  tension  that 
might  be  created  on  the  part  of  the  clerks 
when  listening-in  is  being  done. 

To  avoid  movement  of  messengers 
around  the  room  which  distracts  the 
telephone  clerks,  a  conveyor  connected 
with  the  order  table,  either  underneath 
or  above,  for  carrying  of  orders,  should 
be  included  in  the  installation  where 
possible.  This  conveyor  should  deliver 
such  data  and  orders  to  an  adjacent 
room  where  separation,  typing,  dispatch¬ 
ing,  and  similar  work  is  done. 

In  planning  an  installation  of  an  order 
table  system,  it  is  exceedingly  important 
to  bear  in  mind  the  ultimate  require¬ 
ments,  because  of  growth,  so  that  the  de¬ 
sign  of  the  equipment  will  be  adequate 
for  additional  units  without  dismantling 
the  system  for  re-location,  or  the  neces¬ 
sity  of  adding  separate  distinct  units  to 
the  original.  It  is  preferable  for  the 
highest  efficiency  that  an  order  table  be 
in  a  straight  line  and  the  telephone  con¬ 
nections  be  multiple  throughout. 

Traffic  on  incoming  trunk  lines  and  on 
extensions  from  switchboard  should  be 
frequently  checked  to  be  assured  that 
these  lines  are  sufficient  to  meet  cus¬ 
tomers’  calls  without  many  busy  signals. 

To  relieve  lines  for  exclusive  use  of 
customer  calls  as  much  as  possible,  it  is 
advisable  to  have  trunk  lines  for  use  of 
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employes,  fitters,  collectors,  and  sales¬ 
men  who  are  required  to  call  the  offices 
of  the  company  from  outside.  These 
lines  should  not  be  listed,  but  their  ex¬ 
change  number  should  be  known  to  all 
outside  employes  communicating  with 
the  offices  in  the  course  of  their  day’s 
business.  The  use  of  such  lines  not  only 
relieves  the  listed  lines  for  customers,  but 
enables  the  employe  to  complete  his  calls 
without  delay. 

Appendix  B 

Telephone  Ethics 

Ethics  is  the  science  that  treats  of 
human  duty. 

Telephone  ethics  from  our  viewpoint 
must  therefore  treat  of  the  duty  that  the 
Gas  Industry  owes  to  its  customers  who 
deal  with  it  through  the  medium  of  the 
telephone. 

There  is  a  right  way  and  a  wrong  way 
to  use  a  telephone.  An  attitude  of  help¬ 
fulness  should  be  cultivated,  if  one 
wishes  to  talk  successfully  over  the  tele¬ 
phone.  In  order  to  help  people,  one  must 
talk  to  them  and  not  to  the  instrument, 
and  the  caller  must  be  answered  proper¬ 
ly,  and  quickly,  together  with  fixed  at¬ 
tention. 

The  telephone  operators  and  other  em¬ 
ployes  who  use  the  telephone  as  a  medi¬ 
um  of  contact  with  customers  should 
have  firmly  impressed  upon  them  the  nec¬ 
essity  of  concentration  on  the  immediate 
subject  of  the  call  they  are  at  the  moment 
handling. 

The  watchword  of  efficiency  here  is 
Concentration.  No  successful  conversa¬ 
tion  was  ever  conducted  by  one  who 
tried  to  telephone  and  at  the  same  time 
add  a  column  of  figures  or  talk  to  a 
third  person. 


Standardized  instruction  to  telephone 
operators  designed  to  aid  the  operator  in 
handling  the  ordinary  routine  work  has 
been  found  helpful  in  improving  the 
telephone  service.  Included  in  such  in¬ 
structions  are  examples  of  expressions 
to  be  avoided,  as  well  as  instruction  in 
answering  and  sending  calls. 

Particular  stress  should  be  placed  on 
courtesy  to  the  customer  over  the  tele¬ 
phone,  as  it  is  an  important  factor  in 
forming  public  opinion  toward  the  in¬ 
dustry,  and  every  employe  has  a  responsi¬ 
bility  to  his  company  in  this  respect. 

Lines  that  are  for  the  use  of  your  cus¬ 
tomers  should  not  be  cluttered  with  per¬ 
sonal  conversations.  Provision  should  be 
made  to  take  messages  of  importance  on 
other  extensions. 

The  following  outline  of  the  subject  is 
applicable  to  all  organizations  and  should 
form  the  basis  of  all  contact  between  em¬ 
ployes  and  the  public: 

HOW  TO  IMPROVE  THE  TELE¬ 
PHONE  SERVICE 

On  All  Outgoing  Calls 

Always  look  in  the  telephone  book  to 
make  sure  you  call  the  right  number.  If 
you  do  not  find  the  number  in  the  book, 
ask  “Information.” 

Call  your  number  with  a  slight  pause 
between  the  hundreds  and  tens.  For  ex¬ 
ample,  in  calling  “River  1263,”  say, 
“River  One  Two  (pause)  Six  Three.” 

Call  Company  inter-communicating 
calls  by  the  name  of  the  department, 
specifying  the  person  thereat  desired.  For 
example,  “South  Branch— Complaint 
Clerk,”  or  “South  Branch— Mr.  Jones.” 

Do  not  have  an  assistant  make  a  call 
for  you  and  then  ask  the  person  at  the 
other  end  to  hold  the  wire  until  you  are 
ready  to  complete  the  call. 

Speak  clearly  and  distinctly,  directly 
into  the  transmitter. 
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Listen  to  the  operator's  repetition  of 
the  number  and  acknowledge  it. 

Hold  the  line  until  your  customer  ans¬ 
wers,  and  then  give  your  whole  attention 
to  the  telephone  conversation. 

To  recall  the  operator,  move  the  re¬ 
ceiver  up  and  down  slowly. 

When  you  have  finished  talking,  say 
“Good-bye"  and  replace  the  receiver  on 
the  hook. 

Remember,  courtesy  over  the  tele¬ 
phone  is  always  desirable.  It  wins  friends 
for  you  and  your  Company. 

On  All  Incoming  Calls 

Answer  your  telephone  promptly  and 
pleasantly. 

Announce  your  name  and  the  name  of 
your  department.  Don't  say  “Hello.” 

Be  ready  with  the  necessary  forms,  or 
pad  and  pencil;  do  not  keep  your  caller 
waiting. 

If  you  require  help  in  disposing  of  the 
call  properly,  get  it  at  once  or  politely 
transfer  the  call  to  the  employe  who  can 
best  handle  it. 

If  you  answer  for  another  employe, 
offer  to  take  the  message,  then  call  it  to 
the  other’s  attention  at  the  first  opportu¬ 
nity. 

Listen  attentively,  so  that  you  will  not 
have  to  annoy  the  caller  by  asking  him 
to  repeat. 

Remember,  abruptness  or  indifference 
drives  away  trade. 

Avoid  the  practice  of  asking  “Who  is 
calling?'’  before  making  the  connection 
with  the  person  called  for. 

Maintain  the  same  courtesy  and  con¬ 
sideration  in  a  telephone  conversation 
that  you  would  with  your  customer  face 
to  face. 

Expressions  to  be  Avoided 

“The  Company  won’t  do — .” 

“We — ,”  where  Company  would  do. 

“You'll  have  to.” 

“You  must.” 


“Party.” 

“Ladv.” 

“Gent.” 

“What  do  you  want?" 

“What  is  the  matter?" 

“Who  do  you  want?" 

“Who  is  he  ?” 

“This  Company,"  as  in  “This  Com¬ 
pany  charges  for  that,"  inferring  that 
some  other  company  would  not. 

“Up,”  as  in  “The  man  was  up  there." 

“Our  rule." 

“I  will  see  that  it  is  attended  to  at 
once,”  when  you  mean  “I  will  see,  at 
once,  that  it  is  attended  to.” 

In  each  and  every  case  the  telephone 
order  clerk  must  use  good  common  sense, 
at  all  times  bearing  in  mind  the  slogan. 
“The  Voice  with  the  Smile  Wins.” 

INSTRUCTIONS  TO  TELEPHONE 
ORDER  CLERKS 

Remember  the  tone  of  reply  is  half  the 
courtesy  extended.  The  telephone  order 
clerk  should  give  the  impression  in  con¬ 
versation  that  he  is  here  to  represent  and 
serve  the  customer.  A  satisfactory  tele¬ 
phone  conversation  contains  three  ele¬ 
ments  :  to  be  heard,  to  be  understood,  and 
to  leave  a  good  impression. 

Promptness  in  replying,  also  in  asking 
the  necessary  questions  impresses  cus¬ 
tomers  that  thev  are  receiving  the  best  at- 
tendon,  and  the  tone  of  reply  gives  the 
confidence  that  no  further  conversation 
is  necessary. 

When  a  customer  claims  to  have  given 
a  previous  order  and  no  record  of  the 
order  exists,  another  order  should  be 
written  and  marked  duplicate;  with 
special  ticket  attached.  No  delay  should 
be  caused  the  customer  in  tracing  the 
original  order,  or  unnecessary  question¬ 
ing.  The  tone  of  conversation  must  not 
lead  the  customer  to  draw  the  conclusion 
that  the  order  was  not  properly  received 
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upon  his  first  request.  The  special  ticket 
will  call  the  order  to  the  attention  of  the 
proper  authority,  who  will  trace  the 
original  order,  give  immediate  attention 
to  the  duplicate  order  and  retain  special 
ticket  for  further  reference. 

Instructions  to  Telephone  Operators 

Answer  all  trunk  lines  by  saying, 
“This  is  the  Gas  Company,”  or  give  the 
Company’s  name,  omitting  “this  is”. 

Answer  all  tie  lines  by  naming  branch 
or  department  you  represent;  for  ex¬ 
ample,  West  Branch,  General  Office, 
Metropolitan  Works. 


Answer  all  extension  lines  by  saying, 
“Operator.”- 

Repeat  slowly  and  distinctly  the  num¬ 
ber  or  name  asked  for  by  the  calling 
party. 

Sending 

Talk  directly  into  your  transmitter,  in 
a  low  but  distinct  tone,  so  that  you  will 
not  annoy  those  around  you.  If  you  are 
not  heard,  and  you  are  asked  to  repeat, 
it  is  because  you  are  not  speaking  dis¬ 
tinctly  enough,  or  there  is  trouble  in 
transmission,  which  should  be  reported 
at  once.  Never  talk  loudly  or  excitedly 
because  you  are  not  heard. 
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REPORT  OF  SUB-COMMITTEE  ON  GAS  COMPANY  STAND¬ 
ARDS  IN  TREATING  WITH  CUSTOMERS 


R.  F.  Bonsall,  Chairman,  Consolidated  Gas  Electric  Light  &  Power  Company, 

Baltimore,  Md. 


Your  Committee  has  analyzed  the  sub¬ 
ject  assigned  to  it,  and  decided  that  it 
would  be  impractical  to  attempt  to 
cover  the  entire  field.  It  has  therefore 
selected  several  subjects  that  appear  to 
require  the  attention  of  the  industry  at 
the  present  time,  leaving  such  other  data 
as  has  been  accumulated,  for  considera¬ 
tion  of  any  future  committee. 

In  presenting  this  report  we  have  pur¬ 
posely  avoided  going  into  a  long  state¬ 
ment  of  details,  having  in  mind  that 
what  the  Association  wants  is  facts. 
While  the  Committee  is  not  unanimous 
as  to  the  proper  methods  and  policies  to 
be  followed  in  the  several  subjects  pre¬ 
sented,  it  is  fair  to  assume  that  the  same 
difference  of  opinion  will  be  held  by 
other  company  representatives.  It  is  only 
through  a  full  and  frank  discussion  on 
the  Convention  floor  that  we  can  hope 
to  secure  the  greatest  benefit,  possibly 
leading  to  a  unified  program  for  adop¬ 
tion. 

Assume  Customer  Is  Right 

A  canvass  of  the  Committee  members 
indicates  that  they  all  conduct  public  re¬ 
lations  on  this  basis,  but  in  discussing 
individual  practices,  there  is  a  wide  dif¬ 
ference  as  to  how  far  we  should  go  in 
actually  applying  this  policy.  It  is 
especially  difficult  to  apply  this  principle 
to  a  complaint  of  a  high  bill,  where  the 
statement  of  use  is  at  variance  with  the 
registration  of  the  meter.  Even  in  such 
cases  however,  we  should  approach  the 
case  with  this  belief  in  mind,  thereby 


securing  for  each  customer  the  individual 
treatment  of  his  complaint.  Each  investi¬ 
gation  should  begin  with  this  assumption 
and  continue  until  the  facts  show  other¬ 
wise.  Never  permit  a  customer  to  place 
himself  in  the  position  of  having  made  a 
statement  of  the  facts  that  he  can  not 
withdraw  from  gracefully,  without  a  loss 
of  self  respect. 

This  Committee  can  not  recommend  a 
standard  but  does  stress  the  value  of 
individual  treatment  of  each  customer 
and  the  absolute  elimination  of  any  ten¬ 
dency  to  apply  a  routine  method  of 
handling  the  situation.  We  may  succeed 
in  collecting  our  “pound  of  flesh”,  but 
it  may  cost  us  dearly  at  some  future  time. 

Complaints  Not  Justified — Shall  Adjust¬ 
ment  Be  Made 

There  is  no  unity  of  opinion  as  to  the 
practice  to  be  followed.  Presupposing 
that  all  the  facts  have  been  carefully 
weighed  and  there  is  no  justification  for 
an  allowance,  we  should  not  arbitrarily 
refuse  an  adjustment,  as  if  we  are  to 
accept  the  basis  that  “The  Customer  is 
Right”,  we  should  be  able  to  make  a 
satisfactory  compromise.  Success  in  col¬ 
lecting  for  the  number  of  cubic  feet  of 
gas  registered  on  the  meter  is  not  the 
only  yard  stick  in  measuring  a  company’s 
success. 

Policy  on  Allowances 

To  enable  a  clearer  analysis,  we  have 
divided  this  subject  into  several  parts: 
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(a)  Allowance  due  to  Fast  Meters 

There  appears  to  be  no  standard  prac¬ 
tice  in  handling  this  class  of  complaint, 
member  companies  reporting  that  adjust¬ 
ments  are  made  anywhere  from  two 
months  back  to  the  date  meter  was  in¬ 
stalled.  The  opinion  of  this  Committee 
is  that  a  standard  practice  of  allowance 
for  the  full  percentage  of  error,  from 
the  date  of  test  of  the  meter  for  a  period 
not  exceeding  four  months  past  meets  the 
requirements  of  the  Customer  and  the 
Company. 

(b)  Allowance  due  to  Leaks  in  Company's 

Equipment 

When  leaks  in  meters  or  in  meter  con¬ 
nections  are  reported  by  a  customer,  and 
the  condition  complained  of  is  found  to 
exist,  a  liberal  policy  of  adjustment 
should  be  followed.  It  is  difficult  to  ad¬ 
mit  that  the  Company’s  equipment  was 
leaking  and  at  the  same  time  endeavor  to 
convince  the  customer  that  the  registra¬ 
tion  of  his  meter  was  not  affected  there¬ 
by.  He  points  to  the  fact  that  he  smelled 
gas  and  is  convinced  that  any  increase  in 
his  bill  was  due  to  escaping  gas. 

(c)  Allowance  for  waste  of  Gas  through 

Automatic  Appliances 

A  similar  policy  is  recommended 
where  it  is  found  that  the  customer 
thinks  that  he  had  turned  off  the  gas  sup¬ 
ply  to  an  automatic  device  but  through 
error  only  turned  off  the  pilot,  leaving 
the  main  burner  on,  which  permitted  gas 
to  escape  through'  the  vent  into  the  chim¬ 
ney.  Such  waste  is  usually  not  discovered 
by  the  customer  until  he  receives  his  bill. 

(d)  Allowances  on  First  and  Final  Bills 

It  is  a  known  fact  that  a  certain  portion 

of  the  population  move  over  night  and 
that  an  unauthorized  use  of  gas  while  the 
account  is  “inactive”,  may  occur  where 
meters  are  left  on  vacant  premises.  If 
the  premises  are  occupied  only  between 
meter  reading  dates,  the  gas  so  used  and 
registered  may  be  charged  to  the  new  or 
old  tenant,  should  they  delay  notifying 
the  Company  of  the  date  of  their  occu¬ 
pancy  or  the  date  of  their  vacating. 
Claims  are  frequently  made  that  notice 
was  given  the  Company  to  turn  off  the 
service,  of  which  there  is  no  record. 
Proper  consideration  of  the  facts  may 
often  warrant  a  nominal  adjustment  to 
satisfy  the  customer. 


( e)  Allowances  on  Charges  for  Repairs,  etc. 

Disputed  charges  for  work  done  by  the 
Fitting  Department  in  relieving  stop¬ 
pages,  trapped  house  pipes,  etc.,  where 
the  work  is  beyond  the  gratuitous  service 
of  the  Company,  should  be  subject  to 
adjustment.  This  work  often  borders  on 
the  line  of  gratuitous  service  and  the  re¬ 
lief  granted  is  often  the  means  of  avoid¬ 
ing  subsequent  complaints,  hence  the 
recommendation  for  a  broad  policy. 

(f)  Merchandise  Allowances  on  Disputed 

Charges 

While  all  companies  are  not  in  the 
merchandise  business,  we  could  not  resist 
including  it  in  our  classification.  It  is  in 
this  line  where  we  are  in  competition 
with  other  dealers  and  where  a  liberal 
policy  in  terms,  exchanges  and  adjust¬ 
ments  is  forced  upon  us.  The  experience 
gained  in  merchandising  in  some  com¬ 
panies  has  been  very  beneficial  in  creating 
a  new  viewpoint  for  the  conducting  of 
the  gas  portion  of  our  business. 

Decide  Credit  After  Gas  Is  Turned  On 

As  the  majority  of  our  customers  are 
honest  and  are  entitled  to  service  with  the 
least  possible  delay,  we  recommend  that 
gas  be  turned  on  without  waiting  for 
credit  rating  to  be  applied.  Where  in¬ 
vestigation  discloses  customer  is  not  en¬ 
titled  to  credit,  we  should  secure  a  de¬ 
posit  promptly  or  refuse  longer  to  sup¬ 
ply  the  gas. 

We  do  not  recommend  accepting  a 
guarantor,  as  when  called  upon  to  make 
good,  it  invariably  leads  to  a  disturbance 
of  good  public  relations. 

Deposits 

There  is  the  widest  difference  in  the 
policy  of  companies  requiring  deposits ; 
some  going  so  far  as  to  insist  upon  a  de¬ 
posit  being  made  by  every  customer ;  one 
member  company  pointing  out  that  it 
made  no  difference  whether  the  applicant 
was  The  Standard  Oil  Company,  the 
Pennsylvania  R.  R.  or  a  day  laborer,  the 
deposit  was  required. 
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The  experience  of  a  number  of  com¬ 
panies  demonstrates  that  deposits  should 
only  be  required  where  the  risk  is 
known  to  be  financially  irresponsible  or 
where  there  is  no  evidence  of  stability  in 
occupation.  Some  companies  do  not  re¬ 
quire  a  deposit  under  any  circumstances. 

Your  Committee  feels  that  the  elimi¬ 
nation  of  deposits  except  in  certain  classes 
of  business,  which  are  known  to  be  un¬ 
stable,  is  a  step  in  the  building  of  public 
good  will  and  more  than  pays,  even 
though  there  may  be  a  slight  increase  in 
uncollectable  accounts.  This  increase  has 
not  followed  in  those  companies  where 
the  more  liberal  policy  is  in  effect. 

Credit  is  the  basis  of  ordinary  business 
intercourse — why  not  in  the  gas  indus¬ 
try? 

Quicker  Methods  of  Refunding  Deposits 

The  idea  of  entirely  protecting  the 
Company  from  loss  is  frequently  the 
cause  of  an  unreasonable  delay  in  re¬ 
turning  deposits;  losing  sight  of  the  fact 
that  the  customer  must  pay  his  money  in 
advance  before  receiving  the  service, 
whereas  he  often  waits  a  week  after  the 
service  is  discontinued  before  his  money 
is  returned  to  him.  Customers  resent  this 
policy  and  at  times  refer  to  it  in  compari¬ 
son  with  methods  in  other  lines  of  busi¬ 
ness. 

Your  Committee  feels  that  every  effort 
should  be  made  to  shorten  the  time  of 
returning  deposit  and  that  reimburse¬ 
ments  to  the  customer  should  be  made 
immediately  after  the  reading  of  the 
meter,  even  though  there  may  be  a 
chance  that  a  small  unpaid  amount  be 
overlooked.  Where  parties  are  leaving 
the  city,  the  usual  billing  routine  can  be 
side  tracked  and  the  account  worked 
“Special”  so  as  to  close  the  transaction 
to  the  satisfaction  of  the  customer. 


Applications  for  Service 

(a)  What  Records  are  Necessary  at  the 

Counter? 

A  large  number  of  companies  feel  that 
they  must  refer  to  a  customer’s  card  file 
before  they  accept  an  application  for  serv¬ 
ice.  This  means  holding  the  applicant  at 
the  counter  until  the  necessary  records 
are  referred  to.  With  the  increase  in  the 
number  of  applications  accepted  by 
phone,  this  practice  must  necessarily  be 
discontinued  or  at  least  delayed.  It  there¬ 
fore  seems  desirable  to  eliminate  the 
premises  card  file  behind  the  application 
counter  and  permit  applications  to  be 
taken  on  the  customer’s  statement  of 
conditions  on  his  premises.  Orders  on 
the  operating  departments  which  are 
found  to  be  incorrect  can  be  corrected 
by  those  departments  and  the  installation 
made  accordingly.  As  this  occurs  in  not 
more  than  from  five  to  ten  per  cent  of 
the  cases,  90  per  cent  of  the  orders  would 
be  completed  in  less  time  than  is  now  the 
case. 

(b)  Standard  Time  to  Complete  Orders 

The  first  point  of  contact  between  the 
public  and  the  company  is  through  the 
Application  Department.  Here  we  should 
ascertain  the  customer’s  needs  and  every 
effort  made  by  the  Company’s  organiza¬ 
tion  to  meet  the  requirements  of  prompt 
service.  Your  Committee  feels  that  all 
orders  to  turn  on  or  turn  off  service  or 
to  set  a  meter  should  be  completed  the 
same  day  if  requested  by  the  customer. 
It  has  been  demonstrated  that  it  is  prac¬ 
tical  and  undoubtedly  of  much  value  as  a 
good  will  builder  to  have  a  standard  pro¬ 
duction  in  service  connections  which  will 
be  lived  up  to. 

Standard  Practice  Concerning  Cut-Out 

for  N onpayment 

It  is  desirable  to  classify  all  customers 
according  to  their  credit  rating  to  avoid 
any  routine  method  applying  to  all  alike. 
First  notices  calling  attention  to  the  ac¬ 
count  being  overdue  should  be  sent  to  all 
customers  except  those  classified  as  habit¬ 
ually  delinquent.  Final  notices  should 
be  sent  to  such  customers  only  after  a 
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reasonable  collection  effort  has  been 
made  and  such  notices  should  be  ap¬ 
proved  by  the  head  of  the  Collection  De¬ 
partment.  He  should  be  thoroughly  fam¬ 
iliar  with  the  financial  and  social  roster 
of  the  city.  Those  classed  as  regular  de¬ 
linquents  should  be  vigorously  dealt  with 
by  the  issue  of  final  notices  as  soon  as  ac¬ 
count  is  in  arrears.  (It  does  not  help 
public  relations  to  grant  such  delinquents 
any  extension  of  credit.)  A  definite  expi¬ 
ration  date  should  appear  in  such  notice 
and  on  the  day  following  the  expiration 
date,  a  final  effort  to  collect  the  bill  or 
turn  off  the  service  should  be  made. 

The  Committee  questions  the  desirabil¬ 
ity  of  employing  the  subterfuge  found 
necessary  at  times,  of  the  final  collector 
entering  the  premises  in  the  guise  of  a 
meter  reader  and  turning  off  the  gas. 
While  judgment  must  be  used,  it  is  better 
to  state  our  intentions  openly,  that  if  the 
account  is  not  paid,  we  will  be  compelled 
to  discontinue  the  service  on  the  outside 
of  the  premises. 

Prompt  Refund  of  Twice  Paid  or  Over¬ 
paid  Bills 

For  the  same  reason  that  we  should 
refund  deposits  promptly,  we  should  im¬ 
mediately  refund  any  twice  paid  or  over¬ 
paid  amount.  Bills  are  due  and  payable 
by  given  dates  and  in  a  number  of  com¬ 
panies,  penalties  are  added  if  payment 
is  received  after  the  discount  date,  con¬ 
sequently  the  impression  must  not  pre¬ 
vail  that  the  Company  is  tardy  in  its  re¬ 
fund  of  the  customer’s  money.  The  atti¬ 
tude  of  the  employe  in  receiving  a  re¬ 
quest  for  such  refunds  is  important,  as 
tending  to  create  confidence  or  doubt  in 
the  mind  of  the  customer.  Such  refunds 
should  be  paid  in  cash  upon  nominal 
identification. 

It  should  be  the  duty  of  the  Billing  De¬ 
partment  to  issue  automatically  a  check 


in  those  classes  under  discussion. 
Promptness  in  such  cases  would  often 
anticipate  the  customer’s  call.  In  a  num¬ 
ber  of  companies  these  refund  checks 
must  pass  through  the  various  accounting 
or  auditing  departments  before  being  is¬ 
sued.  This  accounting  should  be  done 
after  the  check  is  in  the  hands  of  the 
customer. 

Why  Only  Men  Trained  in  Company’s 

Practice  Should  Be  Used  as  Outside 

Service  Salesmen 

While  the  importance  of  this  has  been 
stressed  in  previous  reports  and  has  been 
the  subject  of  a  number  of  articles  by 
various  managers  of  utilities,  we  feel 
that  its  importance  will  lose  nothing  by 
repetition. 

Your  Committee  feels  that  these  men 
should  be  selected  with  great  care  and 
trained  adequately  to  meet  the  customer 
on  his  own  threshold.  Preparation  equal 
to  that  of  the  technical  man,  in  his  line, 
must  be  given  to  the  personnel  side  of 
our  work,  if  we  are  to  meet  logically  the 
various  situations  which  arise  during  the 
day.  We  realize  that  upon  a  visit  to  the 
office,  the  customer  may  not  assert  the 
full  force  of  his  personality  in  dealing 
with  our  employe.  When  he  is  seen  in 
his  own  home  however,  the  conditions 
are  reversed  and  the  demands  to  satisfy 
become  more  exacting.  It  is  important 
that  these  men  realize  that  in  the  han¬ 
dling  of  a  complaint  they  must  bring  out 
all  that  is  in  the  customer’s  mind  as  it 
answers  no  good  purpose  to  dispose  of 
the  complaint  temporarily.  These  men 
must  be  broadminded,  liberal  and  willing 
to  assume  the  responsibility  for  inde¬ 
pendent  action  and  thought. 

The  detail  or  extent  of  this  training 
is  not  attempted  here,  except  to  say  that 
the  position  of  outside  service  salesman 
should  be  reached  through  consecutive 
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steps  in  the  Company’s  organization,  the 
policies  of  the  Company  being  thorough¬ 
ly  absorbed  in  transit. 

General 

Your  Committee  feels  that  advantage 
should  be  taken  of  every  opportunity  to 
secure  public  good  will  and  any  practice 
that  is  a  convenience  to  the  public  should 
be  carefully  considered.  We  wish  to  call 
attention  to  a  plan  recently  adopted  by 
one  of  the  companies,  which  eliminates 
one  source  of  unfavorable  comment. 

A  locked  box  similar  to  a  mail  box  is 
installed  at  the  entrance  to  the  offices  dur¬ 
ing  the  hours  the  offices  are  closed.  A 
framed  glass  sign  over  the  box  reads 
“For  your  Convenience — you  may  pay 
your  bill  after  the  office  is  closed  by  fol¬ 
lowing  instructions  on  the  envelope”.  At 
the  bottom  of  the  locked  box  is  a  recep¬ 
tacle  containing  a  number  of  manila  en¬ 
velopes  on  which  is  printed  “Place  the 
exact  amount  of  your  bill  in  the  envelope 
together  with  the  bill.  Seal  envelope  and 
deposit  it  in  the  box.  Receipt  will  be 
mailed  you.” 

Each  day  immediately  after  the  office 
is  closed,  there  are  always  a  number  of 
people  who  arrive  just  too  late  to  pay 
their  bills ;  there  are  also  a  number  of 
people  who  must  be  at  their  place  of  em¬ 
ployment  at  the  time  the  office  opens.  To 
pay  their  bills  they  must  wait  until  the 
Company’s  office  opens  which  makes 
them  late  at  their  place  of  employment, 
causing  them  to  be  either  reprimanded  or 
“start  the  day  wrong.” 

It  is  felt  that  each  discount  saved  the 
customer  by  this  plan  is  a  contribution 
to  the  fund  of  good  will. 

This  Company  has  also  placed  a  locked 
box  in  a  prominent  position  in  front  of 
its  rows  of  tellers’  cages,  with  a  sign  at¬ 
tached,  explaining  that  instead  of  wait¬ 


ing  in  line  to  pay  bill  to  the  teller,  those 
making  payment  in  check  may  place  it 
with  their  bill,  in  an  envelope  (a  supply 
of  which  is  conveniently  located  to  the 
box)  and  deposit  it  in  the  box. 

We  are  all  familiar  with  the  long  line 
before  tellers’  cages  on  a  busy  day.  This 
plan  tends  to  reduce  this  number  and  at 
the  same  time  reduces  the  unproductive 
time  of  a  customer.  Each  check  so  de¬ 
posited  also  saves  the  time  of  the  teller. 

Errors  in  Piping  which  Result  in  Crossed 

Meters 

This  is  an  ever  recurring  problem  in 
the  larger  cities,  especially  where  build¬ 
ings  are  converted  into  apartments.  It  is 
difficult  to  trace  the  responsibility  for 
such  errors.  The  fault  may  be  with  a 
careless  plumber  or  pipe  fitter  or  with 
the  company.  Your  Committee  urges  that 
a  careful  investigation  be  made  by  the 
outside  service  salesmen  whenever  it  is 
believed  that  uses  beyond  that  of  the  cus¬ 
tomer  are  affecting  the  amount  of  the 
bill. 

When  such  conditions  are  found,  the 
customers  affected  should  be  informed. 
If  the  error  is  traceable  to  the  Company’s 
fitters,  the  Company  should  acknowledge 
responsibility,  credit  the  one  customer 
with  the  overcharge  and  debit  the  other 
for  gas  consumed  but  registered  on  the 
wrong  meter. 

The  latter  creates  a  problem  some¬ 
times  difficult  to  adjust,  as  there  may  be 
a  refusal  to  pay  the  difference  resulting 
from  the  correction  of  the  error.  These 
should  be  adjusted  liberally  by  recogniz¬ 
ing  the  Company’s  position  as  a  contribu¬ 
tor  to  the  error  in  billing. 

When  it  is  apparent  however,  that  the 
mistake  was  made  by  other  than  the 
Company’s  employees,  the  customers 
should  be  assisted  in  arriving  at  an  ad- 
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justment  between  them,  and  the  records 
should  be  corrected,  but  no  further  par¬ 
ticipation  by  the  Company  should  take 
place. 

Your  Committee  has  heard  the  expres¬ 
sion — “It  costs  too  much  to  follow  such 


practices.”  When  you  consider  that  Pub¬ 
lic  Service  Commissions  recognize  in  the 
rate,  the  difference  between  a  satisfied 
public  and  a  dissatisfied  one  the  cost  of 
such  a  program  is  justified. 

“Public  Service  is  a  Public  Trust.” 
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REPORT  OF  SUB-COMMITTEE  ON  GAS  COMPANY 
CONTACTS  THROUGH  CUSTOMER  AND 
EMPLOYE  OWNERSHIP 


C.  R.  Stull,  Chairman,  American  Gas  Company,  Philadelphia,  Pa. 


Customer  contact  through  the  me¬ 
dium  of  customer  ownership  may  be 
said  to  represent  one  of  the  strongest 
avenues  of  customer  association  which  is 
open  to  our  companies  today.  The  report 
of  this  sub-committee  will  deal  with  three 
of  the  primary  features  which  are  deemed 
necessary  in  undertaking  customer  own¬ 
ership  work.  These  three  features  bear 
very  strongly  on  successful  customer 
ownership  work  and  careful  attention  to 
details  incident  to  their  development  will 
undoubtedly  be  of  great  benefit  to  those 
companies  carrying  on  the  work. 

Contact  with  the  Banks 

The  banker  in  any  community,  whether 
it  be  large  or  small,  commands  the  re¬ 
spect  of  the  citizens,  whether  those  citi¬ 
zens  are  of  large  means  or  small  means. 
The  sale  of  our  companies’  securities  is 
fostered  with  the  idea  usually  both  of 
promoting  sound  investing  and  to  obtain 
necessary  funds  for  the  extension  of  gas 
service.  From  the  investment  side,  the 
banker’s  opinion  is  very  likely  to  be  re¬ 
quested  by  many  prospective  investors. 
The  more  the  banker  knows  about  our 
business,  its  creed  of  operation,  its  finan¬ 
cial  status,  the  more  likely  he  is  to  give 
whole-hearted  support  in  this  work. 

In  the  smaller  communities  the  ultra¬ 
conservative  banker  often  takes  the  stand 
that  every  $100  invested  in  our  securities 
by  one  of  his  depositors  is  so  much  money 
taken  from  his  bank.  To  ofifset  this  feel¬ 


ing,  the  banker  must  be  told  in  a  convinc¬ 
ing  manner  that  while  the  money  leaves 
his  bank  temporarily,  yet  it  may  come 
back  to  his  bank  again  the  next  day  as  a 
deposit  from  the  gas  company,  provided 
the  company  is  a  depositor  at  his  bank. 
On  the  other  hand,  assuming  that  the 
company  is  not  a  depositor  at  his  bank, 
the  money  is  temporarily  placed  to  the 
company’s  credit  in  another  bank,  there 
to  be  checked  out  for  wages,  materials, 
supplies  and  other  types  of  service  ren¬ 
dered  by  the  citizens  or  business  inter¬ 
ests  in  the  community.  It  is  distributed 
among  the  hardware  men,  the  butcher, 
the  baker  and  the  theatres.  It  is  prompt¬ 
ly  returned  to  the  bank  by  these  business 
men  as  a  deposit  to  their  account,  and  in 
the  meantime  not  only  is  the  company 
fostering  sound  investing  with  assurance 
to  the  investor  in  the  community  that  the 
$100  is  safe,  but  it  has  benefited  business 
and  put  money  in  circulation.  If  the 
facts  of  the  case  are  properly  presented 
to  the  banker  he  will  readily  understand 
that  all  the  new  capital  raised  by  cus¬ 
tomer  ownership  work  carried  on  by  the 
public  utilities  in  his  community  goes  di¬ 
rectly  or  indirectly  into  property  in  the 
community.  As  a  result  of  this  values 
generally  are  increased,  living  conditions 
benefited,  all  of  which  in  turn  tends  to 
increase  taxable  values  for  other  com¬ 
munity  purposes  and  requirements.  Fur¬ 
ther,  the  banker  should  be  made  to  real¬ 
ize  that  every  dollar  for  legitimate  in¬ 
vestment  in  gas  company  securities  is  so 
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much  less  for  the  “blue  sky”  salesman 
who  not  only  takes  the  money  out  of  town 
but  seldom  returns  it.  It  seems  peculiar, 
but  is  ofttimes  true,  that  a  great  many  of 
our  customers  who  consider  investing  in 
the  high  grade  preferred  stocks  offered 
by  our  companies  will  go  to  a  banker  or 
attorney  for  information  as  to  their  mer¬ 
it,  but  if  they  are  taking  a  flyer  on  an 
oil  well  or  other  speculative  enterprise, 
will  try  to  keep  the  matter  secret  and 
never  ask  anyone’s  opinion. 

In  the  larger  cities  it  may  be  difficult 
to  obtain  that  personal  association  with 
the  bankers  which  is  easily  accomplished 
in  the  smaller  cities  and  towns.  The  bank¬ 
ing  interests  should  all  be  informed  reg¬ 
ularly  of  the  financial  condition  of  the 
company,  either  by  mailing  out  monthly 
reports,  or  direct  personal  information 
conveyed  by  the  company’s  authorized 
representative  to  the  active  heads  of  the 
bank.  In  a  great  many  towns  the  com¬ 
panies  report  that  the  banks  co-operate  in 
the  sale  of  securities  to  the  extent  of  ac¬ 
cepting  orders  for  company  securities, 
then  turn  them  over  to  the  office  for  com¬ 
pletion.  This  is  particularly  true  where 
the  bank  may  be  designated  as  an  agency 
for  the  payment  of  the  monthly  gas  bills. 
It  is  believed  to  be  good  practice  to  desig¬ 
nate  banks  in  outlying  sections  to  receive 
these  payments.  The  banker  is  glad  to 
have  the  gas  customer  come  to  the  bank 
to  pay  his  bill.  Not  only  is  this  a  con¬ 
venience  to  the  customer  in  places  where 
the  company  may  not  have  an  office,  but 
it  is  sound  co-operation  to  encourage  our 
customers  to  carry  bank  accounts.  The 
banker  appreciates  and  benefits  by  the 
operation  of  this  plan. 

A  feature  closely  allied  with  the  con¬ 
tact  with  banks  is  contact  with  brokers. 
Customer  ownership  work  does  not  con¬ 
template  that  the  securities  be  sold 
through  brokers,  but  it  is  suggested  for 
consideration  that  within  definite  limits 


the  companies  can  benefit  by  accepting  or¬ 
ders  for  small  blocks  of  stock  which  may 
come  in  from  brokers.  There  are  widely 
divergent  views  on  the  desirability  of  re¬ 
ceiving  orders  for  stock  through  brokers. 
It  seems,  however,  that  some  of  the  dif¬ 
ficulties  which  arise  are  due  to  register¬ 
ing  stock  in  the  name  of  the  broker  orig¬ 
inally,  thereby  permitting  him  to  carry  a 
balance  on  his  shelves  to  be  later  sold  to 
purchasers.  If  he  has  a  block  of  stock 
available  which  may  not  have  moved 
quickly  enough  to  suit  his  requirements, 
then  under  stress  of  circumstances  he 
may,  at  some  time,  be  disposed  to  under¬ 
sell  the  company.  The  policy  of  one  of 
the  larger  companies,  which  is  successful 
in  this  work,  is  to  refuse  to  sell  to  brokers 
except  where  the  order  carries  with  it  the 
ultimate  purchaser’s  name  for  immediate 
registration.  The  price  to  the  broker  is 
also  on  the  basis  of  the  market  price  less 
an  amount  equivalent  to  one-half  of  the 
commission  which  is  allowed  to  the  em¬ 
ployes  who  are  selling  this  stock  direct 
to  customers.  In  a  comparatively  few  in¬ 
stances  which  have  developed  where  a 
broker  has  either  traded  out  a  customer 
or  attempted  to  do  so,  and  an  inquiry  is 
made  for  a  quotation  on  the  stock  which 
he  has  obtained  or  expects  to  obtain,  he 
is  immediately  advised  to  have  the  stock¬ 
holder  get  in  touch  with  the  office  of  the 
company  where  the  stockholder  does 
business,  the  statement  being  made  that 
resale  of  securities  is  effected  only 
through  the  local  organization.  Very 
often  a  customer  of  the  company,  who  is 
determined  to  buy  the  company’s  securi¬ 
ties,  insists  on  buying  through  his  broker. 
In  such  cases  it  would  seem  manifestly 
harmful  to  refuse  to  accept  such  an  order, 
at  the  same  time  allowing  a  small  com¬ 
mission  to  the  broker  on  the  sale.  It  not 
only  strengthens  the  value  of  the  secur¬ 
ity  in  the  mind  of  the  purchaser  but  it 
also  will  result  in  helpful  co-operation  on 
the  part  of  brokers  when  necessity  for 
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transfer  of  small  blocks  of  stock  may 
arise  through  brokerage  channels.  Even 
though  the  company  encourages  all 
stockholders  to  maintain  contact  with  its 
offices,  when  they  desire  to  dispose  of 
their  stock,  yet  it  is  a  fact  that  a  certain 
amount  of  this  stock  is  traded  in  through 
banking  or  brokerage  houses,  and  natu¬ 
rally  any  consideration  given  previously 
to  the  broker  should  be  beneficial  at  the 
time  of  such  transfers.  The  conditions 
surrounding  brokers’  activities  in  a  par¬ 
ticular  community  would  dictate  the  rules 
governing  this  relationship  so  it  is  not 
the  purpose  of  this  committee  to  attempt 
to  lay  down  any  set  of  rules,  but  merely 
to  suggest  that  this  co-operation  is  un¬ 
doubtedly  beneficial,  and  therefore  it  is 
commended  to  the  attention  of  company 
members  for  their  consideration. 

Effect  of  Charging  a  Resale  Commission 

The  volume  of  sales  that  has  developed 
in  our  customer  ownership  work  has 
reached  such  a  figure  as  to  suggest  the 
desirability  of  the  company  absorbing  re¬ 
sale  expense  in  the  case  of  all  securities 
sold  through  customer  ownership  cam¬ 
paigns  presented  to  them  by  customers 
for  resale.  When  it  is  considered  that  as 
a  result  of  customer  ownership  work  the 
securities  enjoy  a  wide  distribution  with 
average  holdings,  in  the  case  of  stocks, 
running  probably  between  five  and  ten 
shares,  it  is  readily  seen  that  at  no  time 
except  under  conditions  of  calamity, 
would  there  likely  be  any  wholesale  re¬ 
quests  on  the  part  of  customers  that  the 
company  effect  a  resale  of  their  holdings. 
The  reports  of  members  of  the  committee 
whose  companies  have  been  active  in  cus¬ 
tomer  ownership  work  indicates  that  the 
proportion  of  requests  for  resale  is  al¬ 
most  negligible  in  proportion  to  the 
amount  of  stock  outstanding,  and  the  ab¬ 
sorption  of  any  small  resale  cost  leads  to 
better  public  relations.  The  customer 


who  owns  five  shares  of  stock,  but  who, 
due  to  press  of  circumstances,  requires 
the  money,  is  more  likely  to  reinvest  with 
the  company  when  fortune  smiles  on  him 
again,  provided  the  company  has  paid  him 
the  market  price  for  his  stock,  than  if 
they  had  attempted  to  deduct  one  or  two 
points  to  cover  a  small  resale  expense 
incurred  by  them.  It  is  very  easy  to 
spend  $100  or  $1000  in  newspaper  pub¬ 
licity,  calculated  to  promote  public  rela¬ 
tions.  A  continuous  expenditure  for 
newspaper  publicity  produces  a  better  un¬ 
derstanding  between  the  customer  and 
company,  but  it  soon  reaches  big  figures. 

It  is  believed,  however,  that  a  reasonable 
amount  of  expense  absorbed  by  the  com¬ 
pany  on  account  of  resale  expenses  on 
customers’  stock  would  benefit  public 
relations  to  an  even  greater  degree  than 
if  spent  in  the  ordinary  channels  of  pub¬ 
licity.  There  is  no  better  advertisement 
than  a  satisfied  customer  and  one  who  be¬ 
lieves  in  your  business  and  the  principles 
used  in  its  operation.  The  good  faith 
evidenced  by  the  mere  act  of  reselling 
his  securities  without  deduction  is  a 
mighty  good  advertisement,  and  your 
customer  will  be  the  first  one  to  pass  it 
along  to  his  neighbor  and  to  his  neigh¬ 
bor’s  neighbor.  He  will  be  talking  for 
you  all  the  time. 

The  committee  submits  for  the  con¬ 
sideration  of  the  company  members  the 
desirability  of  adopting,  whenever  possi¬ 
ble,  the  practice  of  “no  resale  charge.”  • 
It  is  not  prepared  to  say  it  is  the  best  in 
all  cases,  but  the  reports  of  the  many 
members  leads  to  the  belief  that  the 
money  involved  is  of  great  benefit  in 
promoting  better  customer  relations. 

A  further  feature  is  that  the  customer 
is  encouraged  to  retain  his  association 
with  the  company  office.  He  is  brought 
into  the  office  and  there  has  better  con¬ 
tact  with  the  commercial  side  of  the  corn- 
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panv’s  business.  Our  companies  adopt 
a  great  many  plans  for  encouraging  cus¬ 
tomers  to  come  to  the  office  and  buy  mer¬ 
chandise.  Therefore,  the  encouragement 
which  you  give  to  the  customer  to  bring 
his  securities  to  the  office,  when  the  ne¬ 
cessity  arises  for  disposition,  gives  you 
this  other  valuable  phase  of  relationship. 
It  also  prevents  the  customer  from  sacri¬ 
ficing  his  securities  to  unprincipled  pur¬ 
chasers  on  the  outside. 

The  foregoing  does  not  even  suggest 
that  any  “agreement”  should  be  made 
with  a  customer  that  at  such  time  as  he 
may  wish  to  dispose  of  the  securities  the 
company  will  buy  them  back  at  the  price 
paid,  or  resell  without  charge.  This  could 
not  be  done  honestly,  in  fact  under  a 
great  many  conditions,  if  not  all  condi¬ 
tions,  it  would  be  illegal,  and  it  is  not 
impossible  to  think  that  in  the  face  of 
calamity  that  there  would  be  a  rush  of 
people  who  would  like  to  get  their  money. 

The  company  which,  because  of  active 
growth,  or  for  other  reasons,  is  going  to 
need  large  amounts  of  money  from  year 
to  year,  is  advised  to  consider  twenty-five 
years  in  the  future,  or  even  longer,  be¬ 
fore  adopting  a  “fixed”  resale  policy 
which  carries  promises  with  it.  Ad¬ 
mittedly,  most  customer  ownership  stock 
sold  is  for  investment,  put  away  in 
strong  boxes  and  forgotten.  But  people 
will  run  into  hard  luck,  and  some  will 
die,  so  that  it  is  a  sure  condition  that 
from  time  to  time  stock  finds  its  way  back 
to  our  offices  for  resale.  The  company 
need  not  go  further  than  to  say  that  it 
“maintains  facilities  for  the  resale  of  se¬ 
curities  held  by  original  customer  pur¬ 
chasers  who  may  find  it  necessary  to  dis¬ 
pose  of  them.”  The  practice  of  resell¬ 
ing  on  a  basis  which  would  return  the 
entire  original  investment  to  the  customer 
need  only  be  continued  if  money  rates 
and  the  condition  of  the  investment  mar¬ 


ket  warrant  it.  In  the  case  of  listed  se¬ 
curities,  the  Stock  Exchange  price  would 
necessarily  govern.  In  the  case  of  un¬ 
listed  securities,  the  price  of  our  securi¬ 
ties  held  in  small  blocks  by  our  customers 
may  often  be  maintained  in  the  face  of 
serious  market  declines.  Even  then  the 
few  shares  turned  in  for  resale  will  find 
a  ready  market  at  a  good  price  to  some 
customer  whose  name  is  on  the  waiting 
list. 

Advertising  and  Publicity 

Primarily  the  success  of  the  customer 
ownership  campaigns  may  be  said  to  de¬ 
pend  upon  healthy  public  relations.  Thou¬ 
sands  of  our  customers  who  have  invested 
in  gas  company  securities  over  the  past 
few  years  have  done  so,  not  because  of 
any  understanding  of  the  fundamental 
principles  of  sound  investing,  but  be¬ 
cause  of  the  fact  that  they  have  had  a 
cordial  relationship  with  their  gas  com¬ 
pany  over  a  period  of  years  and  as  a  re¬ 
sult  of  educational  publicity  they  have 
come  to  feel  that  the  company  is  not  only 
rendering  a  necessary  service  to  them  but 
is  rendering  this  service  with  due  regard 
to  their  rights  as  a  customer  and  with 
due  regard  to  honest  business  principles 
which  appear  in  all  of  their  relations. 

It  is  believed  that  in  advance  of  any 
offering  of  securities  to  customers  that  a 
campaign  of  newspaper  publicity  is  de¬ 
sirable  in  order  to  iay  before  the  people 
a  number  of  fundamental  facts  concern¬ 
ing  our  business.  It  may  be  that  these 
fundamentals  have  been  brought  to  their 
attention  on  previous  occasions,  but  just 
before  the  announcement  of  a  security 
sale  real  benefit  would  be  derived  from 
repeating  the  information. 

An  address  by  Mr.  John  Moody  on 
“Gas  Company  Securities”  which  was 
delivered  at  the  1924  Convention  has  this 
to  say  concerning  publicity: 
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“The  kind  of  publicity  which  the  gas 
industry  in  this  country  ought  to  de¬ 
velop,  it  seems  to  me,  and  this  is  really 
the  keynote  of  my  thought  in  this  talk 
this  morning — the  kind  of  publicity  that 
ought  to  be  developed  is  the  kind  of  pub¬ 
licity  that  will  reach  down  to  the  masses 
of  the  people  in  a  way  which  they  can 
understand.  The  fact  ought  to  be  brought 
out  that  the  gas  industry  is  an  essential 
industry  to  start  with,  is  something  that 
does  not  suffer  in  periods  of  depression, 
of  panic  or  reaction,  like  the  copper  in¬ 
dustry,  or  the  oil  industry  or  the  steel 
or  a  large  number  of  other  industries. 
It  is  the  kind  of  industry  that  is  not  af¬ 
fected  vitally  by  the  so-called  business 
cycle,  which  is  simply  a  term  defining 
the  recurrence  of  prosperity  and  depres¬ 
sion  which  we  have  in  this  country.  It 
is  not  vitally  affected  by  changes  of  that 
kind.  That  is  the  kind  of  thought  that 
ought  to  be  brought  out  and  blazoned  all 
over  the  country;  that  here  is  one  of  the 
few  absolutely  essential  industries,  one 
performing  a  service  which  the  country 
could  not  under  its  present  condition  of 
living  get  along  without ;  that  we  couldn’t 
have  our  modern  civilization  without  this 
industry  being  developed  and  perform¬ 
ing  its  business. 

“That  is  the  kind  of  publicity  that 
ought  to  be  brought  out,  and  with  that 
all  the  simple  evidence  which  the  aver¬ 
age  man  can  understand,  such  as  the  rec¬ 
ord  of  the  industry  for  a  long  series  of 
years,  its  stability,  the  stability  of  earn¬ 
ing  power — a  demonstration  of  what 
this  type  of  industry  has  done  during 
the  past  ten,  fifteen  or  twenty  years, 
when  it  has  been  evolving  from  its  old 
character  of  simply  being  a  lighting  in¬ 
dustry,  to  the  point  that  it  has  reached 
today  as  a  great  heating  and  cooking  in¬ 
dustry,  and  an  industry  which  has  its 
function  in  all  sorts  of  directions  and  es¬ 
sential  functions  too.  That  is  what  the 
average  man  needs  to  be  told. 

“Lots  of  the  utility  companies  are  do¬ 
ing  it  today  as  we  all  know.  Look  at  the 
consumer  ownership  movement  which  has 
gone  on  in  certain  spots  in  this  country. 
Look  at  the  employee  ownership  move¬ 
ments  which  have  gone  on  throughout  the 
country.  There  has  been  great  progress 
made  in  that  direction,  of  course,  but  it 
does  seem  to  me  that  the  important  thing 


for  the  gas  industry  as  well  as  all  the 
utility  industries  in  this  nation  today  to 
emphasize  in  their  publicity,  advertising, 
and  in  every  other  way  possible,  is  the 
simple,  essential  facts  which  are  at  the 
basis  of  all  sound  investment  in  corpora¬ 
tion  securities,  and  that  is  that  this  in¬ 
dustry  has  an  outstanding  characteristic 
great  stability.  It  is  not  affected  by  or¬ 
dinary  dangers.  It  has  permanence;  it 
has  a  past  record.  It  is  so  essential  in 
its  characteristics  that  the  nation  could 
not  go  on  under  present  conditions  and 
progress  still  further  without  the  sort 
of  service  which  it  is  performing.” 

The  remarks  of  Mr.  Moody  may  well 
be  studied  by  those  of  our  member  com¬ 
panies  who  are  responsible  for  successful 
operation  of  customer  ownership  work. 
There  are  other  forms  of  publicity  which 
should  be  used  to  supplement  newspaper 
advertising.  Lectures  before  students  in 
our  high  schools,  coupled  up  with  inspec¬ 
tion  trips  made  to  our  plants,  opens  the 
way  to  the  education  and  enlightenment 
of  the  coming  generation  of  citizens,  in 
the  problems  and  advantages  of  our  in¬ 
dustry.  Over  the  past  few  years  a  won¬ 
derful  supply  of  ideas  has  been  developed 
by  publicity  men  among  our  company 
members.  These  ideas  are  undoubtedly 
available  for  use  by  those  companies  who 
have  not  yet  embarked  on  customer  own¬ 
ership  work  due,  in  some  cases,  to  lack 
of  information  on  possibilities  and  value, 
and  further  due  to  the  fact  that  they  feel 
that  they  have  not  the  organization  to 
carry  on  the  work.  It  is  the  opinion  of 
the  committee  that  where  this  situation 
exists  in  the  case  of  the  smaller  com¬ 
panies,  that  the  officers  of  larger  com¬ 
panies  would  be  only  too  glad  to  co¬ 
operate,  and  within  reasonable  limits  lend 
the  services  of  their  organizations  to  aid 
in  promoting  customer  ownership  cam¬ 
paigns  in  the  smaller  companies. 

Accounting  Practice 

The  accounting  practice  of  the  com¬ 
panies  active  in  customer  ownership  work 
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is  an  important  factor  in  promoting  cus¬ 
tomer  confidence.  The  contact  which  the 
accounting  department  has  with  customer 
owner  gives  opportunity  for  upbuilding 
confidence  and  high  regard  for  the  com¬ 
pany  in  the  mind  of  the  customer,  or  it 
may  be  the  means  of  provoking  distrust, 
criticism  and  general  lack  of  confidence 
in  the  efficiency  of  management. 

Any  accounting  and  record  system  af¬ 
fecting  customer  ownership  work  should 
be  designed  to  produce  speedy  handling 
of  orders  and  delivery  of  stock  along  with 
due  regard  for  accuracy.  The  shortest 
possible  elapsed  time  between  the  signing 
of  the  order  and  delivery  of  the  certificate 
is  none  too  short  to  encourage  the  confi¬ 
dence  of  the  small  investor  whose  pur¬ 


chase  of  our  securities  may  represent  his 
first  plunge  into  the  investment  field. 

An  inspection  of  accounting  forms 
shows  almost  as  many  different  systems 
as  there  are  companies  active  in  the  work. 
This  condition  may  be  necessary  inas¬ 
much  as  no  two  companies  operate  under 
exactly  similar  conditions  as  regards  rela¬ 
tion  of  main  office  to  district  offices’ 
ability  to  arrange  for  issuance  and  regis¬ 
tration  of  stock  certificates  under  re¬ 
sponsible  control  and  numerous  other 
causes.  For  the  purposes  of  this  report 
we  exhibit  a  system  used  in  one  of  our 
largest  companies  with  a  large  number  of 
scattered  district  offices,  and  also  one 
used  in  a  smaller  organization. 
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PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 

Bookkeeper'*  Control  Sheet— Fourth  Oder  Mar  «.  »»  *  7%  Cumulative  Preferred  Stock 


1  1  II 

— 

PROOF  OF  SHARES  AND  CASH 

Cash  For  Mo. 

To  Apply  On 

Open  Shares 

c  £ 

Open 

Account* 

V 

3 

N 

X 

5 

3 

I 

S 

fib 

0 

fib 

8 

£ 

A 

A 

TOTAL 

ADD: 

Partial  Payment  Accounts  Transferred  to  Full  Paid 

Cancellations 

Partial  Payment  Accounts  Transferred  Out  to  Other  Offices 

Partial  Payment  Accounts  in  Transit 

TOTAL  INCLUDING  ADDITIONS 

DEDUCT: 

Partial  Payment  Accounts  Transferred  in  from  other  offices 

Partial  Payment  Shares  Received  and  Accepted  During 

Current  Month 

TOTAL  DEDUCTIONS 

Partial  Payment  Subscriptions 
CANCELLED 

Cash 

To  Date 
Credited 
Thereon 

i 

Current 
Month  Cash 
Credited 
Thereon 

Shares 

Date 

Partial  Payment  Subscriptions 
TRANSFERRED  OUT 

To  Other  Offices 

2*7  e 

Uefcr 

hUh 

• 

Current 
Month  Ca*h 
Credited 
Thereon 

i 

Shares 

Xt 

a 

a 

Partial  Payment  Subscriptions 
TRANSFERRED  IN 

From  Other  Office* 

Cash 

To  Date 

Credited 

Thereon 

JZ 

Sul  | 

U  oUH 

z 

• 

b 

</) 

V 

I 

Transferred  From 
Partial  Payment 

To  Full  Paid 

Current 
Month  Cash 
Credited 
Thereon 

l 

08 

.fi 

</) 

NEW  SHARES 

0|  I 

2  a  1/3 

Full  P: 
Initial  P 

Account  ^ 

l 

—  c  ■= 

« s  </> 

t  6 

Pa 

Pay 

Account  ^ 

PARTIAL 

PAYMENT 

CASH 

REPORT 

NUMBER 

£ 

mi 

< 

H 

Full 

Paid 

g 

270 


Si**  of  Original  Sheet,  24  x  19 


PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 

7  Per  Cent  Cumulative  Preferred  Stock 

General  Control  Sheet  For . Office 

Fourth  Offer  May  1,  1925.  Month  of . 192 


remark: 

z 

Id 

CL 

O 

Shares 

Accounts 

Stock 

Certificates 
Issued  on 
Requisition 

01 

«J 

rt 

55 

Accounts! 

PARTIAL  PAYMENT 
SUBSCRIPTIONS 
CANCELLED 

Refund 

Shares 

Accounts 

PARTIAL  PAYMENT 
SUBSCRIPTIONS 
TRANSFERRED  OUT  TO 
OTHER  OFFICES 

Cash 

Credited 

Thereon 

Shares 

Accounts 

PARTIAL  PAYMENT 
SUBSCRIPTIONS 
TRANSFERRED  IN  FROM 
OTHER  OFFICES 

Cash 

Credited 

Thereon 

Shares 

Accounts 

Shares 
Transferred 
From  P.  P. 

To  F.  P. 

Shares 

Accounts 

CASH 

Full  Paid 
On  Initial 

Partial 

Payment 

RECEIVED  AND  ACCEPTED 

Full  Paid  On 
Initial  Payment 

Shares 

OTAL) 

Accounts 

NTH  (T 

Partial  Payment 
Subscriptions 

Shares 

US  MO 

Accounts 

PREVIO 

YEAR 

MONTH  DAY 

FROM 

ONTH) 

ATE) 

FORWARD 

TOTAL  (M 

TOTAL  (D 
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Size  of  Original  Sheet,  19x13  |  Inched 


AGENT'S  COP-* 
SUBSCRIPTION  ■»*  -v 
APPLICATION  N©._>  ii  J 


FOURTH  OFFER-1925 
7%  CUMULATIVE 
PREFERRED  STOCK 


'To  be  filled  in  on  typewriter.  Christian  ni 

Date 

- Mailed 


c  first! 

Date  Ret’O 
—to  Treas. - 


Change  of  Address— 
Monthly  Payment 
will  be  paid  at - 


Is  *n  employs*  fill  Id  next  two  II 


p  S  Address  - 

Occupation - 

Salesman’*  Name  . 


P  S  Address  -  .  -  _ — - _ 

Occupat  ion - - - 

Room  No  O'  nam<  if  Depi  Head _ _ 

Employed  b’  which  Cortipan> - 

Permanent  Stock  Certificate  No  CO —  _  . - Issuea 

Adjustment  of  Interest  end  Dividend 
Due  Subscriber  $ _  Due  Corp.  V - Paid  $ - -  Ck.  No— 


DATE 

AMT 

Pm't 

■8? 

RECEIVED  BY 

BAL. 

DUE 

DELIN¬ 

QUENT 

1 

2 

3 

1 

— 

4 

5 

7/ 

6 

4 

zL 

7 

9 

io 

1 

Div. 

1 

1 

Total  Received  $ 


PAID  VOUCHER  No  AMOUNT 


dumber  1. 


Public  Service  Corporation  of  N.  J. 

7% 

Cumulative  Preferred  Stock 

FOURTH  OFFER— 1925 
TO  CUSTOMERS 


RECEIVED 

Warrant  No.  10951 

REGISTERED  IN  MY  NAME 


(Sign  name  in  full) 


Date- 


tn 

H 

_ 1925  g 


IMPORTANT 

After  detaching  please  sign  this  receipt 
and  mail  it  promptly  to  the  Treasurer, 
in  the  enclosed  stamped  envelope. 


If  the  spelling  of  your  name  on  the  attached 
warrant  is  incorrect,  please  return  it  at  once  for 
correction,  giving  below  the  correct  spelling  of 
your  name,  in  print. 


(PRINT) 


ORICINAL  SUBSCRIPTION 
APPLICATION  No,j;_  jillP 
Full  Name. 


R'Tcived  at 
Trans,  to — 


_ Office 

. _ Office 


(To  be  tilled  in  on  typewriter.  Christian  ni 


To  Public  Service  Corporation  of  New  Jersey 
The  undersigned  hereby  subscribes  for— 


(par  value  $100.  per  share)  of  Public  Service  Corporation  of  New  Jersey  7% 
Cumulative  Preferred  Stock,  Fourth  Offer— 1925,  and  agrees  to  pay  for  same 
as  per  plan  checked  under  the  term*  and  condition*  which  are  printed  on  'he 
back  hereof 
Signature  ir  full — 

-Address - 

City - 


(To  be  written  by  subscriber' 


(Employee  will  print  here  correcti"  the  iu 


n  presence  of  subscriber' 


(It  subscriber  Is  U  employs*  fill  la  a. 


Salesman’s  Name- 


Salesman’s  P  S.  Address- 


Employed  b>  which  Company - 

Permanen'  Stock  r  ‘-te  No  CO. 


Due  Subscriber  % 


_ _ Issued - -  . 

djustmant  of  Intorost  ant)  Dividend 

Dut  Corp  $  Paid  — - -  Ck.  No — 


DATE 

AMT 

Pm’t 

No. 

Rep'l 

No. 

RECEIVED  BY 

1 

2 

Ported  bv 

1 

3 

r-f 

i 

4(, 

4b 

/ 

_ 

V 

 / 

o'  / 

7 

Lfi 

8 

O 

9 

IO 

Div. 

Total  Received  $ 


BONUS  POSTED  BY 


CANCELLED 

Acct.No 

Dais 


Number  2. 


THIS  WARRANT  MUST  BE  PRESENTED  WHEN  INSTALMENT  PAYMENTS  ARE  MADE. 


No. 


See  reverse  side  of  Warrant  for  amount  of  accrued  dividend  due  at  time  of  final  payment. 

19951  CUSTOMER’S 

SUBSCRIPTION  WARRANT 
Seven  Per  Cent.  Cumulative  Preferred  Stock 
FOURTH  OFFER— 1925 


PLEASE  REPORT  PROMPTLY 
ANY  CHANGE  OF  ADDRESS 


jJublir  S’rruirr  (Corporation  of  Nrm  Jraug. 


MONTHLY  PAYMENTS  OF  $10.00  PER 
SHARE  RECEIVED  AS  FOLLOWS: 


Newark,  N.  J.,. 


-1925 


THIS  CERTIFIES  that  the  subscriber  named  below  has  filed  with  this  Com¬ 
pany,  subscription  for _ _ _ share(s)  of  7%  Cumulative 

Preferred  Stock  of  Public  Service  Corporation  of  New  Jersey,  payable  in 
cash  at  par,  one  hundred  dollars  ($100.00)  per  share,  in  accordance  with  the 
terms  of  such  subscription. 

The  initial  instalment  of  $ - paid  on - 1925, 

is  hereby  acknowledged. 

This  Warrant,  the  terms  of  subscription  having  been  complied  with,  may  be 
surrendered  for  a  permanent  Certificate  of  Stock. 

Instalments  paid  on  or  before  the  fifth  day  of  any  month  will  draw  interest 
from  the  first  day  of  that  month. 

Instalments  paid  after  the  fifth  day  of  any  month  will  draw  interest  front 
the  first  of  the  following  month.  »  *.*.  ’* 

Address  all  communications  to  y  \  \  ’* 

The  Agent  of  the  Company  at  *•'*' 

_ _ N.  J*  Assistant  Treasurer. 


/ 


DATE 

AMT. 

Pmt. 

No. 

RECEIVED  BY 

2 

3 

Cashier 

4 

Cashier 

5 

Cashier 

6 

Cashier 

7 

Cashier 

: 

; 

8 

Cashier 

•»  -• 

9 

Cashier 

10 

Cashier 

Aecd 

Div. 

Cashier 

Cashier 

THIS  WARRANT  IS 
NOT  NEGOTIABLE 


IMPORTANT— DO  NOT  LOSE  OR  DESTROY  THIS  WARRANT.  IT  IS  VALUABLE  AND  MUST  BE  SURRENDERED 

WHEN  SUBSCRIPTION  IS  PAID  H  F-— 


Number  3. 


CUSTOMER’S 

RECEIPT 


No— 


Public  Service  Corporation  of  New  Jersey 

7%  CUMULATIVE  PREFERRED  STOCK 
4TH  OFFER— 1925 


RECEIVED  FROM _ 


_ Dollars  ($_ 


_share(s)  of  7%  Cumulative  Preferred  Stock  of  Public  Service  Corpora- 


initial  payment  on 
covering  payment  jn  full  for - 

(CroM  o*I  word#  ffcst  do  not  Apply) 

tkm  of  New  Jersey  subscribed  for  under  the  terms  and  conditions  set  forth  in  Subscription  Application  Form 
filed  with  the  Corporation.  The  terms  and  conditions  of  said  subscription  are  printed  on  the  bacJf  hereof. 

RPC 


PUBLIC  SERVICE  CORPORATION  OF/NEW  JERSEY 
By - jy-J 

>HEmplo7i«j»<A'»l^o^i»  lull  Dime  hex*) 


\  (Employe*  wil 


/"s 

Dated _ J.sJ  _ 192 


^(Employe*  will  | 

Subscription  filed  at— 


f  bit  P  S  Addreu  her*) 

_  -Commercial  Office 


Number  4. 


272 


CUSTOMER’S 

RECEIPT 


Public  Service  Corporation  of  New  Jersey 

7%  CUMULATIVE  PREFERRED  STOCK 

4TH  OFFER— 1925 


RECEIVED  FROM 


..Dollars  ($.. 


..share (s)  of  7%  Cumulative  Preferred  Stock  of  Public  Service  Corpora- 


initial  payment  on 
covering  paymeift  m  for. - 

(Cross  out  words  that  do  not  apply) 

tion  of  New  Jersey  subscribed  for  under  the  terms  and  conditions  set  forth  in  Subscription  Application  Form 
filed  with  the  Corporation.  The  terms  and  conditions  of  said  subscription  are  printed  jiin  the  back  hereof 

ri\  / 

PUBLIC  SERVICE  CORPORATION  OF  NEW  TERSEY 

. 7,4 


Dated . 


.■ . 192.. 


Subscription  filed  at. _ 

Number  5. 


*ployee  will  sign  his  full  name  here) 

(Employee  will  give  his  P.  S.  Address  here) 

- . -Commercial  Office. 


^Public  Smitre  (Enrpdratinn  of  Jfetu  .ilerary 


Newark,  New  Jersey 


Terms  and  Conditions  Under  Which  the  7%  Cumulative  Preferred  Stock  of  Public  Service  Corporation 

of  New  Jersey  may  be  Purchased  from  the  Corporation. 

Public  Service  Corporation  of  New  Jersey  offers  a  limited  number  of  shares  of  Public  Service  Corporation  of  New  Jersey  7%  Cumulative  Pre¬ 
ferred  Stock  to  the  Gas  and  Electric  Customers  of  its  Subsidiary  Companies  and  residents  of  New  Jersey,  at  the  price  of  $100.00  per  share  and 
accrued  dividend. 

Subscriptions  will  be  limited  to  twenty  shares  from  each  individual  customer  or  resident.  Public  Service  Corporation  of  New  Jersey  reserves 
the  right  to  withdraw  this  offer  at  any  time  and  as  well,  the  right  to  allot  a  less  number  in  case  of  an  excess  of  subscription. 

PRICE — $100.00  per  share  and  accrued  dividend. 

TERMS — $10.00  per  share  as  first  payment  and  $10.00  per  share  per  month.  Subscribers  shall  pay  monthly  instalments  on  or  before  the  first 
day  of  each  succeeding  month.  Balance  due  may  be  paid  on  any  instalment  date.  Interest  at  the  rate  of  6%  per  annum  will  be  paid  on  such  instal 
ments  wihen  stock  is  delivered.  Instalments  paid  on  or  before  the  fifth  day  of  any  month  will  draw  interest  from  the  first  day  of  that  month. 
Instalments  paid  after  the  fifth  day  of  any  month  will  draw  interest  from  the  first  day  of  the  following  month.  In  case  of  failure  to  pay  any  instal 
ment  for  three  months.  Corporation  may  pay  for  such  stock  in  full  and  sell  the  same  through  the  ordinary  channels  and  after  deducting  the  expenses 
of  sale  and  such  payments  made  by  Corporation,  pay  the  subscriber  the  balance  remaining  with  interest  at  the  rate  of  6%  per  annum  on  sub¬ 
scriber’s  payments. 

RECEIPTS — A  subscription  warrant  will  be  issued  to  subscribers,  and  as  payments  are  made  will  be  credited  thereon. 

PAYMENTS — Payments  may  be  made  at  any  Commercial  Office  of  Public  Service  Electric  and  Gas  Company  between  8:00  A.  M.  and 
4:30  P.  M.  (Saturdays  8:00  A.  M.  to  12  M.)  any  week-day  excepting  holidays.  When  making  payments  it  will  be  necessary  to  bring  subscription 
warrant  with  you. 

DELIVERY  OF  STOCK — When  last  payment  is  made,  interest  and  accrued  dividend  will  be  adjusted,  and  a  stock  certificate  delivered  to  the 
subscriber  on  surrender  of  subscription  warrant. 

(Copy  of  terms  and  conditions,  as  above,  is 
printed  on  reverse  side  of  Customer^  Receipt  Form 

and  also  on  reverse  side  of  Original  Subscription  Form) 

Number  6. 

^ubltr  &rrmrr  (Eurpnrattmt  of  Nnu  31rrflry 


ALL  OFFERS. 


...192 — 


To  the  Treasurer: 

Enclosed  herewith  please  find  receipts  for  Preferred  Stock  Certificates  as 


follows: 
Certificate  No. 


1? 


Number  7, 

273 


Agent. 


THIS  FORM  TO  BE  EXECUTED  IN  TRIPLICATE 

Personal  Bond  of  Indemnity  covering  loss  or  destruction  of  %  Cumulative 
Preferred  Stock  Subscription  Warrant  Certificate 
and  request  for  refund  of  amount  paid. 

KtUUtl  Ail  SI! ]£BZ  PmittttB:  That  I, 

,  of  the  City  of 

County  of  ,  and  State  of 

hereinafter  called  “Obligor”,  am  held  and  firmly  bound  unto  PUBLIC  SERVICE  CORPORATION  OF 
NEW  JERSEY,  a  corporation  and  body  politic  of  the  State  of  New  Jersey,  hereinafter  called  “Obligee”, 
in  the  sum  of  dollars, 

lawful  money  of  the  United  States  of  America,  to  be  paid  to  the  said  Obligee,  its  certain  attorney,  suc¬ 
cessors  or  assigns,  which  payment  well  and  truly  to  be  made,  the  said  Obligor  doth  hereby  bind  and 
oblige  and  heirs,  executors,  administrators  and  successors,  firmly  by  these 

presents.  Sealed  with  my  seal;  dated  this  day  of 

in  the  year  of  our  Lord  one  thousand  nine  hundred  and  twenty- 

WPIEREAS,  the  above  bounden  Obligor  is  the  owner  of  Subscription  Warrant  Certificate 
No.  of  the  PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY,  registered  in 

name  for  shares  of  the  %  Cumulative  Preferred  Stock  of  said  PUBLIC  SERVICE 

CORPORATION  OF  NEW  JERSEY,  upon  which  payments  aggregating 

dollars  have  been  made  and  recorded, 
which  Subscription  Warrant  Certificate  has  been  lost  or  destroyed  and  the  same  has  not  been  refunded, 
and  the  said  Obligor  is  desirous  of  cancelling  subscription  and  obtaining  refund  of  amount  paid 

thereon,  and  the  above  bounden  Obligor  hath  desired  the  said  Obligee  to  pay  to  the  amount  of 

payments  recorded  on  said  Subscription  Warrant  Certificate,  notwithstanding 

inability  to  present  the  same,  agreeing  to  indemnify,  protect  and  save  harmless  the  said  Obligee  for  so 
doing ; 


NOW,  THE  CONDITION  OF  THIS  OBLIGATION  IS  SUCH,  that  if  the  above  bounden 
Obligor  shall  and  doth  well  and  truly  indemnify,  protect  and  save  harmless  the  said  Obligee  from  any  and 
all  loss,  cost,  charge,  damage  or  expense  whatsoever  which  may  be  imposed  upon  the  said  Obligee  or  it 
may  incur  by  reason  of  the  payment  of  said  Subscription  Warrant  Certificate  so  lost  or  destroyed,  without 
the  same  being  produced  -and  surrendered,  then  the  above  obligation  to  be  void,  otherwise  to  be  and  re¬ 
main  in  full  force  and  effect. 

Sealed  and  delivered 
in  the  presence  of 


(Signature  of  Subscriber) 


.(L.  S.) 


(Witness) 


Approved: _ 


Agent. 

Number  8. 
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Public  Service  Corporation  of  New  Jersey 

Suggestions  and  Instructions  to  Salesmen 
Accrued  Dividend  Table  on  reverse  side 
4th  Offer  7%  Cumulative  Preferred  Stock 
MAY  1st,  1925 


These  suggestions  and  instructions  are  issued  with  a  view  to 
saving  time  and  labor. 

Ask  your  team  captain  or  department  head  about  any  point  which 
may  not  be  clear  to  you. 

Study  carefully  the  “Selling  and  Publicity  Plan”  and  .  “Samp«e 
Subscription  Card.” 

1  he  Original  Subscription  Application  Card  is  the  only  card  to  be 
signed  by  the  subscriber. 

Have  every  subscriber  sign  his  or  her  own  subscription  card.  Where 
subscribers  are  unable  to  write,  salesmen  are  authorized  to  sign  their 
names  for  them.  In  such  cases  salesmen  must  place  their  initials  after 
the  subscribers’  names. 

Do  not  let  a  woman  sign  her  husband’s  first  name,  as:  “Mrs.  John 
Doe.”  She  should  sign :  “Mrs.  Mary  Doe.” 

First  name  should  be  written  in  full. 

Signatures  must  not  be  accepted  from  minors.  (Persons  under  21  years 
of  age.)  In  cases  where  minors  wish  to  subscribe,  obtain  the  signature  of  a 
trustee,  as:  “John  Doe,  in  Trust  for  John  Doe,  Jr.” 

Have  all  women  sign  “Miss”  or  “Mrs.” 

Where  two  people  wish  to  subscribe  jointly,  secure  the  signatures  of 
both,  and  under  the  signature,  place  the  phrase  “each  or  either  or  survivor.” 

Be  sure  to  print  correctly  the  subscriber’s  name  on  the  card  in  the 
space  provided.  This  should  be  done  in  presence  of  the  subscriber  ane  the 
spelling  of  the  name  should  be  verified  with  the  subscriber. 

Do  not  fail  to  fill  in  the  following  on  the  subscription  card 
Subscriber’s  address, 

Subscriber’s  name,  printed. 

Name  of  office  at  which  payments  will  be  made, 

Whether  subscriber  is  an  employee,  and  if  so;  his  occu¬ 
pation,  his  Public  Service  address,  and  the  name  of 
the  Company  for  which  he  works, 

Salesman's  name  in  print, 

Salesman's  occupation, 

Salesman’s  Public  Service  address. 

Name  of  Company  for  which  salesman  works. 

The  amount  of  the  initial  payment  and  the  date  it  was  actually 
received  must  be  filled  in  on  the  subscription  card.  Do  not  fail  to  fill  in 
your  name  under  the’  words  “Received  by." 

When  recording  dates  of  payments  on  subscription  cards,  please 
record  them  in  the  following  order : 

,  Month — Day — Year. 

Example:  May  18,  1925  should  be  recorded  as  5/18/25. 

Be  sure  to  give  the  subscriber  a  signed  receipt  (Customer’s  Copy)  at 
the  time  you  receive  payment. 

Do  not  tell  subscribers  who  pay  in  full  and  wish  to  dispose  of  their 
shares  that  they  can  take  their  certificates  to  the  Treasurer’s  office  and 
receive  $100.  per  share  for  them.  In  previous  campaigns,  a  number  of 
salesmen  have  made  this  statement,  which  has  resulted  in  considerable 
misunderstanding  on  the  part  of  some  subscribers.  The  Treasurer’s  office 
will  assist  such  subscribers  through  the  local  Agent,  to  dispose  of  their  fi»'l 
paid  shares  in  the  open  market. 

All  subscriptions  and  payments  must  be  turned  in  promptly. 

All  unused  subscription  cards  must  be  returned  by  salesmen,  who 
should  use  the  utmost  precaution  to  guard  against  loss  or  destruction. 

Accrued  dividend  should  be  collected  on  all  subscriptions  which 
are  paid  in  full  at  time  of  subscription.  See  table  on  reverse  side  for 
the  amount  of  accrued  dividend  due  on  each  share. 


Number  9. 


Received  from 

Public  Service  Corporation  of  N.  J. 
7%  PREFERRED  STOCK 

Certificate  No.  CO - for. - - Shares 


19 


Number  10. 


.192.. 


jRrrrari)  from. 

7*  Cumulative  Preferred  Stock  Warrant  Certificate  No.. 
_ shares,  upon  which  payments  aggregating  $_ 


_ _  (of 

_have  been  recorded 


PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY. 


Number  11. 
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fhihlir  Brnrir?  (Corpnrattnn  of  Nrm  Irrsnj 

Newark,  N.  J. 


To  the  Agent. 

N.  J. 

The  certificates  of  Preferred  Stock  of  the  Corporation,  listed  below,  are  to  be 
delivered  in  person  to  the  subscribers.  The  subscription  warrant  must  be  taken  up  before 
delivery  of  stock  certificate. 

Treasurer's  checks  are  enclosed  for  a  number  of  the  subscribers  to  whom 
interest  is  due.  These  checks  are  to  be  delivered  together  with  the  stock  certificates. 

Please  obtain  the  subscribers'  signatures  on  the  attached  receipts  and  return  them 
at  once  to  this  office. 

Certificate  No,  Shares 

7  %  8% 


T.  W.  Van  Middlesworth, 

Treasurer. 

Number  12. 

jpuhltr  jymiu*  (tajwratum  of  Stem 

Newark,  N.  J. 
192 

_ OFFER 

_ % 


To  the  Agent, 

N.  J. 

Enclosed  herewith  please  find  voucher  checks  covering  tefunds  on  cancelled 
subscriptions  as  follows: 

Voucher  No.  Subscriber  Shares  Amount 


The  subscription  warrant  must  be  taken  up  before  the  voucher  check  is 

delivered. 

The  above  cancellations  and  refunds  should  be  taken  up  on  your  records  in 

the  month  of. _ l - - 

Please  have  record  of  this  refund  made  on  the  ledger  card  in  your  office  and 
the  account  marked  closed. 

If  less  than  40%  has  been  paid  on  any  of  the  above  subscriptions,  it  will  be 
necessary  to  collect  the  bonus  paid  and  return  it  by  Cash  Report  in  the  regular  way. 

IMPORTANT 

If,  for  any  reason,  you  cannot  collect  this  bonus  within  thirty  days  from 
date  of  cancellation,  you  are  authorized  to  deduct  the  amount  due  Corporation  from 
salesmen’s  next  regular  pay. 


T.  W.  Van  Middlesworth, 
Treasurer. 
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Number  13, 


fatf/t/Y‘4 


Puhlxr  £>eraire  (dorporatum  of  3ferB?g 

Newark,  N.  J., 

FOURTH  OFFER  MAY  I,  1925. 

1%  Preferred  Stock  Subscription  Warrants  were  mailed  to 

subscribers  today,  as  follows: 


To  the  Agent 


Warrant 

No.  Shares 


Subscriber’s  Name 


/ 


& 

Please  make  ike  necessary  entries  on  your  records  at  once. 

T  W.  Van  Middles  wo  2th, 

.  Treasurer. 


Number  15. 


NAM(  OP  IALISMAN  POSITION  LOCATION 


Oats  op 

Subscrip¬ 

tion 

NUMBER  OP 

Subscription 

Application 

FULL  NAME  OF  SUBSCRIBER 

Number 

op 

Amount  op 

Bonus 

Date  op 

Bonus 

Report 

Date 

BONUS 

Faio 

— 

Number  16. 


PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 

•  Offer  7 %  Cumulative  Preferred  Stock 

No  accrued  dividend  paid  by  subscribers 

Received  by  Treasurer  too  late  to  be  made  stockholder  of  record 

Subscribers  will  not  participate  iru— - dividend 

Interest  will  be  paid  as  follows 
6 Je  on  installment  payments 

7%  on  Par  Value  from  dale  of  final  payment  lo  end  of  dividend  period  in  lieu  of  dividend. 


OFFICE 

Warrant 

Number 

NAME  OF  SUBSCRIBE R 

INTEREST  CAICULATION 

Check 

Ami  • 
Pml 

Dale 

Paul 

Final 

Pinl 

Inter- 

r»l 

Par 

Val. 

Int 

)n  P  V 

Total 

Int 

— 

-v  _ 

rout  HER 

Rf-.UUESTKO.  DATE 

PACE 

( 

. 

. 

- 

$ublir  drruirr  (Corporatinn  of  SJrro  3rrsPH 

CUSTOMER'S  SUBSCRIPTION  TO  PREFERRED  STOCK 
NOTICE  OF  CHANGE  OF  ADDRESS 


To  the  Treasurer: 

Please  change  the  address  on  the  following  account: 

Subscriber's  Full  Name . . . - . — . - . 

Former  Address . - . . - . . ~ . 

Present  Address... . — . . — . " 


Offer . -  Warrant  No. 

Class  of  Stock . 


. . . Certificate  No. 

Record  Changed  By 


Number  17. 


Number  18. 


Agent 
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Public  Service  Corporation  of  New  Jersey 


FOURTH 

OFFER 

1925 


CASH  TRANSFER  REPORT 


To  th«  Treasurer: 

The  following  payments  were  made  in  this  office  today  in  connection  with  Sub¬ 
scriptions  to  7%  Cumulative  Preferred  Stock,  the  accounts  for  which  are  carried  at 
another  office. 


INSTRUCTIONS 


-CuJ.  Rc<  <on 
-N»«.  o(  oo<*." 

Crriit  MtecnWr-t  mmum  uoidin  »be-* 


) 


T*k««  up  by - 


Dete _ 


Folio, 


PetUd  by. 


Addition*  chocked  by. 


Number  19. 


jlttbltr  isrrmrr  (Eorpnratum  nf  ilrrurg 

_ 192 _ 


To  the  Treasurer: 

Enclosed  herewith  please  find  for  cancellation.  Preferred  Stock  Warrants 

upon  which  all  payments  have  been  recorded,  as  follows: 

Warrant  No.  Shares 

7%  8% 


PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 


Adjustment  of  Interest  at  6%  and  Accrued  Dividend  at  7%  made  at  time  of  final  payment  oo 
Installment  Subscriptions  to  7%  Cumulative  Preferred  Stock 

_ OFFER 


OFFICE 


Wamujtt 

Svuta 


NAME  OF 
SUBSCRIBER 


INTEREST  CALCULATION 


Amt  of  Date 

Instal  Paid 


Date  of 
Final 
Payment 


Total 

Interest 


Tint 

Chick 

Nvmbo 


{o' 


,-f® 


ao-v 


.t© 


Voucher  requested.  d»t* 


**•* 


Number  20. 


Number  21. 


PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 

Straight  Interest  allowed  at  6%  at  time  of  final  payment  on 
Installment  Subscription*  to  7%  Cumulative  Preferred  Stock 

_ OFFER 

WARRANT  NAME  OF  INTEREST  CALCULATION  T^suao'. 

NUMBER  SUBSCRIBER  Amt.  of  Date  ■Date  of  Final  Doe  Nvuaa 

In*  til  Paid  Payment  Subscriber 


Voucher  requested,  date  P 

Number  22. 


Fourth 

PUBLIC  SERVICE  CORPORATION  OF  NEW  JERSEY 

o.  L*ii 

1925 

REPORT  OF  BONUS  DUE  ON 

Finl  La  it  C..i 

by 

SUBSCRIPTIONS  TO  1%  CUMULATIVE  PREFERRED  STOCK 

Thi.  1... 

TO  THE  TREASURER: 


THE  FOLLOWINQ  NAMED  EMPLOYEES  ARE  ENTITLED  TO  BONUS  ON  SALES  OF  PREFERRED 
STOCK  FOR  THE  PERIOD.  AS  PER  SUBSCRIPTION  APPLICATIONS  S«NT  YOU.  PLEASE  SEND  VOUCHER  CHECK  TO  MY 
ORDER  FOR  THE  TOTAL  AMOUNT  SHOWN  BELOW: 


P artdd  Ending 


Number  23. 


FOUSTS' 
OFFEE  7% 
1925 


$1  ublir  $rrmrr  (Corporation  of  Nrtn  Semij 

TRANSFER  OF  SUBSCRIPTION  APPLICATION  TO 
ANOTHER  COMMERCIAL  OFFICE. 


Office _ 

Date _ - 


To  the  Agent  at - 

Enclosed  please  find  Agent’s  Copy  of  Subscription  Application  to  7 Jo  Cnmulativf 
Preferred  Stock  of  the  subscriber  named  belovr.  At  the  request  of  the  subscriber  this  account 
will  be  carried  in  your  office. 

Name  of  Subscriber,, 

Address  of  Subscriber - - - - - - - 

Warrant  No.  Number  of  Shares  Amount  Paid  Amount  Unpaid 


Transfer  accepted  and  approved 

Date - 

_ Agent 


AGENT. 
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Number  24 


Puhlir  §mnr?  (Unrpnratinn  nf  to  Irrsrtj 

% 

REPORT  OF  BALANCE  UNPAID  ON  SUBSCRIPTIONS  TO . . CUMULATIVE 

PREFERRED  STOCK  UNDER  CUSTOMER  OWNERSHIP  PLAN 

_ OFFER _ _ 


To  the  General  Auditor: 

Newark,  N.  J. 

Balance . — . . . 192 _ as  previously  reported 


The  following  changes  took  place  during  the  Month  of. 

A 

ADD: 

Total  subscriptions  received  and  accepted 

. . — . shares  @  $ . . . . per  share 

Transfers  in  from  other  offices, 

_ shares  @  $ _ per  share  $... 

Less  cash  paid  on  subscriptions  transferred  in  $.... 

Difference 


TOTAL 

DEDUCT: 

Transfers  out  to  other  offices, 

. . . shares  @  $ _ per  share  $.... 

Less  cash  paid  on  subscriptions  transferred  out 

Difference 

Cancellations, 

_ _ shares  @  $ . . . . per  share  $.... 

Less  payments  refunded  $..., 

Difference 


Total  cash  received  (Do  not  include  accrued  dividend) 

TOTAL  DEDUCTION 
Balance _ _ _ _ 1 92 . 


$. 


$. 

$. 


Number  of  Shares  still  remaining  on  Partial  Payment  Plan 


$ 


$. 


$ . 


-.Office 

. Date  AGENT. 

COPY  OF  THIS  REPORT  TO  THE  TREASURER. 

Number  25. 
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Publtr  truin’  (fnrpnratum  of  Nan  3fcrsry 

REQUEST  FOR  CANCELLATION  OF  CUSTOMER’S  STOCK  SUBSCRIPTION 
TO . %  CUMULATIVE  PREFERRED  STOCK 


To  the  Treasurer: 


Date 


Offer  . Shares  Warrant  No 


Name  . 

Address _ _ _ _ 

subscriber  under  the  Customer  Ownership  Plan  has  requested  cancellation  of  subscription  and 
refund  of  amount  paid  plus  interest-  The  dates  and  amounts  of  installment  payments  to  be 
refunded  are  as  follows: 

Date  Amount  of  Tnst.  Pmts. 


Total  _ 

Reason  for  cancellation: . . . . 

Subscription  taken  by: . . . . 

Please  send  check  to  me  for  delivery  to  subscriber  upon  surrender  of  subscription  warrant. 


OFFICE 

AGENT 

(RESERVED  FOR  USE  OF  GENERAL  OFFICE) 

PUBLIC  SERVICE  CORPORATION  Month  of . 

. Invoice  No.... 

TREASURER’S  OFFICE 


CLASSIFICATION 


Interest  Computed  to — _ _ 

Amount  of  Principal  to  be  refunded . 

Total  Amount  to  be  Paid - 

GENERAL  AUDITOR’S  OFFICE 


...Amount  of  Interest  $ - 

- $ - 

_  Approved . . 


ACCOUNT 


Due  From  Sales  of  Capital  Stock  to 
Customers  and  Others 

%  Cumulative  Preferred  Stock 
Offer  192 

Interest  Accrued  on  Bonded  and 
Other  Indebtedness  of  P.S.C.  of  N.J. 
%  Cumulative  Preferred  Stock 
Offer  192 


Approved . - . . 

Send  Voucher  Cheek  to  Assistant  Treasurer  for  Disbursement 


Total 


AMOUNT 


(COPY  TO  THE  NEW  BUSINESS  AGENT) 


Number  26. 


280 


PHILADELPHIA  SUBURBAN  GAS  AND  ELECTRIC  COMPANY 
PHILADELPHIA  PA 


192 


Your  favor  of  the  received  enclosing  remittance  m  the  amount 

of  $  covering  payment  vo  snares  of  Preferred  Stock  of 

this  Company  being  purchased  b\  vou  on  the  Monthly  Payment  Plan 
This  amount  has  been  properly  credited  to  vour  account 


Investment  Department 


Figure  A. 


-192 


To  Philadelphia  Suburban  Gas  and  Electric  Company? 

I  hereby  subscribe  for _ (  ) 

shares  of  the  Cumulative  Preferred  Stock  of  Philadelphia  Suburban  Gas 
and  Electric  Company  at  $  1 00.00  and  accrued  dividend  pier  share.  I  agree 
to  pay  for  same  in  accordance  with  Option _ . 


□  OPTION  “A” 
Payment  In  full 
with  this  appli¬ 
cation. 

— . shares@  $100.  $... 

Accrued  Dividend 

@  $_ 

Total  Payment  here¬ 
with  .  .  $... 

□  OPTION  “B” 
Payment  $10. 
per  share  with 
-this  application 

S- 


Balance  to  be  paid  $10.  per 
share  per  month. 


Name 


Address 


Received  Payments  as  Shown, 


Size  of  original  4x6  inches 

Figure  B. 


WESTERN  DIVISION 

PHILADELPHIA  SUBURB  AH  (At  t  ELECTRIC  CO 


Preferred  Stock  Order -CASH  PAYMENT 


N?  9765 


8  N'.1  9765 

u 


NJ-w 

CtA 

Cert  No. - 

Tr*  from  No  - 

Tri.  to  No. - 

Sold  b> 

Bv  fourn  Lntrv  ol 

Nut 

Addr— 


q  - Shares 

s  Accrued  Div  _ 


>  Total 

a 


2  Date  Paid  _ 

£ 

By  Joum.  Entry  of _ 

Preferred  Slock  Cash  Pasneai 


Size  of  original  4x6  inches 

Figure  C. 


m 


MONTHLY  PAYMENT  CERTIFICATE 

INTERCHANGEABLE  INTO 

Philadelphia  Suburban  Gas  and  Electric  Company 

CUMULATIVE  PREFERRED  STOCK 

UlljiH  (EprttfifH  that _ _ 

has  deposited  with  this  Company  $ _ ,  together  with  payments  shown  on  the  reverse  side 

hereof,  to  be  invested  in  Philadelphia  Suburban  Gas  and  Electric  Company  Cumulative  Preferred  Stock, 
and  is  the  owner  hereof. 

The  Company  will  credit  interest  on  monthly  payments  received  at  the  rate  of  6%  per  annum 
at  the  time  final  payment  is  made.  The  Company  retains  the  option  of  redeeming  this  Certificate  at 
any  time  by  refund  of  deposits  made  plus  interest  at  the  rate  of  6%  per  annum  on  deposits. 

When  this  Certificate,  properly  receipted  by  the  Company  and  endorsed  by  owner,  is  presented, 
the  Company  will  deliver  to  the  registered  holder,  one  certificate  for _ shares  Philadelphia  Sub¬ 

urban  Gas  and  Electric  Company  Cumulative  Preferred  Stock. 

PHILADELPHIA  SUBURBAN  GAS  AND  ELECTRIC  CO. 


Payments  of  $ _ _ are  due 

and  payable  on  the _ day 

of  each  month  to  the  cashier. 


(Countersigned). 


(Not  Valid  Unless  Countersigned) 


President 


Div.  Mgr. 


Figure  D. 
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Company’s  Record  of  Certificate  \o  2401 


Registered  Name 
Address  _ 


Charge 

STOCK  CERTIFICATE  i 

Credit 

N* 

Dm. 

Amount 

ACCRUED  INTEREST  7*  $ 

1 

•  2 

TOTAL  $ 

3 

4 

•  hereby  subscribe  to  $  Cumulative  Preferred 

— 

5 

- - 

Stock  of  the  Philadelphia  Suburban  Gas  and  Electric  Co. 

7 

9 

■10 

(Data) 

Int 

— 

Co  S  Date 

Total 

Figure  E. 


Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  10 

$10  Coupon  of  Lowest  Number  to  be  en- 

$20  closed  with  remittance  when  made  by 
$30  mail,  or  if  paid  at  office  of  the  Company 
$40  same  will  be  detached  by  Cashier,  as  the 
$50  Company’s  record.  Pay  amount  checked 
on  margin. 

2400 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  7 

$10  Coupon  of  Lowest  Number  to  be  en- 

$20  closed  with  remittance  when  made  by 
$30  mail,  or  if  paid  at  office  of  the  Company 
$40  same  will  be  detached  by  Cashier,  as  the 
$50  Company’s  record.  Pay  amount  checked 
on  margin. 

2400 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  4 

$10  Coupon  of  Lowest  Number  to  be  en- 

$20  closed  with  remittance  when  made  by 
$30  mail,  or  if  paid  at  office  of  the  Company 
$40  same  will  be  detached  by  Cashier,  as  the 
$50  Company’s  record.  Pay  amount  checked 
on  margin. 

2400 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  9 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  6 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  3 

$10  Coupon  of  Lowest  Number  to  be  en- 

$10  Coupon  of  Lowest  Number  to  be  en- 

$10  Coupon  of  Lowest  Number  to  be  en- 

$20  closed  with  remittance  when  made  by 

$20  closed  with  remittance  when  made  by 

$20  closed  with  remittance  when  made  by 

$30  mail,  or  if  paid  at  office  of  the  Company 

$30  mail,  or  if  paid  at  office  of  the  Company 

$30  mail,  or  if  paid  at  office  of  the  Company 

$40  same  will  be  detached  by  Cashier,  as  the 

$40  same  will  be  detached  by  Cashier,  as  the 

$40  same  will  be  detached  by  Cashier,  as  the 

$50  Company’s  record.  Pay  amount  checked 
on  margin. 

2400 

$50  Company’s  record.  Pay  amount  checked 
on  margin. 

2400 

$50  Company’s  record.  Pay  amount  checked 

“  2400 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  8 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  5 

Phila.  Suburban  Gas  and  Electric  Co. 

Cashier’s  Coupon  No.  2 

$10  Coupon  of  Lowest  Number  to  be  en- 

$10  Coupon  of  Lowest  Number  to  be  en- 

$10  Coupon  of  Lowest  Number  to  be  en- 

$20  closed  with  remittance  when  made  by 

$20  closed  with  remittz  .e  when  made  by 

$20  closed  with  remittance  when  made  by 

$30  mail,  or  if  paid  at  office  of  the  Company 

$30  mail,  or  if  paid  at  offir  )f  the  Company 

$30  mail,  or  if  paid  at  office  of  the  Company 

$40  same  will  be  detached  by  Cashier,  as  the 

$40  same  will  be  detached  oy  Cashier,  as  the 

$40  same  will  be  detached  by  Cashier,  as  the 

$50  Company’s  record.  Pay  amount  checked 
on  margin. 

2400 

$50  Company’s  record.  Pay  amount  checked 
on  margin. 

$50  Company’s  record.  Pay  amount  checked 
on  margin.  _  _  _  _ 

2400 

** 
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Reverse' side  of  face  of  Monthly  Payment  certificate. 


_ 19 _ 

I  hereby  acknowledge  receipt  of  payment  of  this  Certificate  by  conversion 
into  Philadelphia  Suburban  Gas  and  Electric  Company  Cumulative  Preferred 
Stock,  together  with  interest  at  the  rate  of  6%  per  annum  on  all  deposits. 

_ (Seal) 


Witness 


I  hereby  acknowledge  receipt  of  all  deposits  on  this  certificate,  together 
with  interest  at  the  rate  of  6%  per  annum  on  deposits. 


(Seal) 


Witness 


When  making  payments  by  mail,  note  payment  on  lowest  numbered 
coupon  not  previously  receipted,  and  remove  stub  of  corresponding  number 
from  the  attached  sheet  and  enclose  same  with  remittance. 


To  Be  Paid  in  Ten  Consecutive  Monthly  Payments 


CUSTOMERS  RECEIPT 

CUSTOMER’S  RECEIPT 

CUSTOMER  S  RECEIPT 

8 

9 

10 

CUSTOMER'S  RECEIPT 

CUSTOMER  S  RECEIPT 

CUSTOMER’S  RECEIPT 

5 

6 

7 

CUSTOMER’S  RECEIPT 

CUSTOMER  S  RECEIPT 

CUSTOMER’S  RECEIPT 

2 

3 

4 

Amount  $  _ 

Cashier 

Figure  H. 

I NVESTM ENT  DEPARTMENT 

TRANSFER  ORDER 

3  5. 


INVESTMENT  DEPARTMENT 
Phlla.  Sab.  Oat  k  Klee.  Co,  v  rnMP ANY 

712  LOCUST  STREET  PHILADELPHIA  PA 

Certificate  No. _ for_, _ Shank  Preferred  Stock,  registered 


Please  transfer  to 


x.y . 


. . 

iAj - 


And  return  to 
Remarks _ 


...  is  attached. 


Date... 


.Division 


H 
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D 
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.Manager 


INSTRUCTIONS: 

— Use  separate  order  for  each  certificate  transmitted. 

— Remittance  in  amount  of  four  cents  per  share  must  accompany  this  order  to  covei  Federal 
and  State  taxes. 

— -Certificates  must  be  properly  endorsed  before  transfer  can  be  made. 

Figure  I. 
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INSTRUCTIONS  TO  SALESMEN 

Price  of  Suburban  Preferred  is  $100,  and  accrued  dividend  per  share. 
Be  sure  to  add  accrued  dividend  on  total  number  of  shares  for  all  sales 
made  under  Option  “A”.  Accrued  dividend  on  sales  made  under  Option 
“B”  will  be  adjusted  at  time  of  making  last  payment. 

Be  very  careful  to  get  correct  spelling  of  purchaser’s  name  and  ac¬ 
curate  complete  address.  Never  accept  two  initials  to  be  used  for  stock 
registration,  thus:  G.  W.  Smith  should  be  either  George  W.  Smith  or  G. 
William  Smith.  If  signature  is  difficult  to  read,  print  name  on  back  of 
order  or  on  margin. 

Carbon  copy  of  order  should  be  left  with  purchaser  as  evidence  of 
receipt. 


Inside  of  back  cover,  Employee’s  Order  Book 
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DISCUSSION 


REPORT  OF  SUB-COMMITTEE  ON  GAS  COMPANY  STANDARDS  IN 

DEALING  WITH  CUSTOMERS 


J.  P.  Zingg  (Orange,  N.  J.)  :  I  be¬ 
lieve  that  this  paper  may  be  considered 
a  step  towards  a  new  slogan — that  we 
can  get  away  from  “A  Satisfied  Cus¬ 
tomer”  to  “A  Pleased  Customer.”  I 
think  we  are  getting  far  enough  along 
in  our  relations  now  that  we  can  step  a 
little  farther  out  and  try  to  have  pleased 
customers.  A  great  many  years  of  ex¬ 
perience  have  proven  that  to  assume  that 
a  customer  is  right  is  a  good  starting 
point. 

Regarding  allowances  due  to  fast  me¬ 
ters,  I  would  like  to  tell  you  of  an  in¬ 
cident  that  happened  of  a  man  coming 
up  to  a  gas  company  with  a  long  fur 
coat.  He  came  into  the  office  and  asked 
for  the  manager  and  was  shown  into  the 
manager’s  office.  He  said  he  had  an 
estimated  bill  which  he  wanted  to  set¬ 
tle.  The  manager  asked  if  he  had  a  few 
minutes  time  to  go  over  the  records  and 
the  gentleman  said,  “Yes.  I  have  taken 
time  off  from  business  to  settle  this  mat¬ 
ter.”  Then  the  manager  put  the  records 
before  him  and  said,  “This  is  how  we 
arrive  at  it;  where  do  you  think  we  are 
wrong?” 

“Well,  your  method  is  all  right  but 
during  the  time  of  this  estimated  bill  I 
was  away  for  a  certain  length  of  time.” 

“You  estimate  what  the  bill  ought  to 
be  and  we  will  accept  whatever  it  is.” 

“Well,  I  was  told  when  I  came  in  here 
that  I  would  have  a  fight  and  would  not 
get  a  cent  off.”  The  gentleman  was  very 
much  pleased. 

I  have  found  in  my  experience  that  it 
works  very  well  if  you  tell  a  customer 


how  you  compute  a  bill  and  what  is  con¬ 
sidered  satisfactory  and  put  it  up  to  him, 
and  if  he  thinks  otherwise,  all  right, 
meet  him  some  way.  In  most  cases  he 
is  satisfied  with  what  your  general  prac¬ 
tice  is. 

I  am  glad  to  see  that  mentioned — 
prompt  refund  of  bills  paid  twice.  I 
also  like  the  point  that  Mr.  Bonsall 
makes  of  meeting  a  man  in  his  own 
home. 

I  would  like  to  ask  the  chairman  if 
he  will  have  made  known  by  a  show  of 
hands  where  they  use  the  mail  boxes 
that  are  spoken  of.  It  seems  to  me  that 
is  a  very  good  plan  of  saving  a  line  in 
front  of  the  cashier’s  window  or  pro¬ 
vides  a  good  way  of  paying  the  bill  after 
the  office  is  closed.  I  have  heard  it  said 
that  it  costs  too  much  to  follow  out  these 
practices.  I  don’t  believe  it  does.  I  be¬ 
lieve  there  is  always  an  adequate  return. 

No  doubt  you  have  had  a  great  many 
customers  move  away.  I  remember  one 
customer  after  fifteen  years  of  service  in 
one  city  wrote  to  the  company  that  he 
was  moving  away  and  thanked  them  for 
the  service  that  he  had  had  during  that 
time.  I  remember  another  customer  who 
complained  about  a  bill  and  said  it  was 
the  first  complaint  he  had  made  in  fif¬ 
teen  years  but  he  felt  that  time  he  had 
been  over-charged.  In  a  case  like  that  I 
say  if  you  cancel  the  whole  bill  that  the 
man  is  kicking  about  it  would  not  be 
too  costly  because  a  fellow  like  that 
wouldn’t  take  advantage  of  your  offer 
and  that  is  the  reason  you  can  make  it 
to  him.  But  after  fifteen  years,  with 
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never  a  complaint,  if  you  did  have  to 
cancel  the  entire  bill  it  would  be  cheap. 

C.  M.  Cohn  (Baltimore,  Md.)  :  I  am 
very  glad  indeed  to  say  a  few  words 
about  this  paper.  It  is  a  paper  that 
seems  to  me  ought  to  be  properly  ad¬ 
dressed  to  the  executives  of  gas  com¬ 
panies  because  they  are  farthest  removed 
from  the  contact  with  the  customers  and 
they  often  fail  to  appreciate  the  difficul¬ 
ties  with  which  the  men  who  do  handle 
these  questions  are  confronted. 

I  might  say  that  many  of  you  here 
perhaps  are  not  executives  and  to  those 
who  are  not,  I  might  add  that  if  they 
follow  the  principles  and  practices  as 
laid  down  in  this  report,  they  are  very 
likely  to  become  executives  some  day. 

This  report  is  undoubtedly  based  on  a 
great  deal  of  wisdom  that  is  born  of  ex¬ 
perience.  It  is  an  encouraging  sign  that 
the  committee  was  not  unanimous  on  all 
points.  These  questions  that  come  up 
don’t  admit  of  unanimity  of  opinion.  One 
of  the  biggest  factors  that  Mr.  Bonsall 
refers  to  in  handling  contacts  with  cus¬ 
tomers  is  the  fact  that  human  nature  has 
infinite  phases  and  the  people  who  deal 
with  customers  must  not  only  be  willing 
to  adopt  independence  of  thought  and 
action  as  the  report  indicates  that  they 
should  be  willing  to  do,  but  they  should 
be  authorized  as  well  as  willing  to  fol¬ 
low  independence  of  action  and  of 
thought  in  dealing  with  customers. 

I  think  it  is  extremely  regrettable  that 
so  many  men  who  do  come  in  contact 
with  customers  have  such  very  limited 
authority.  It  is  not  only  hard  on  them 
but  it  is  unfair  to  the  customers.  The 
time  to  settle  a  question  in  dispute  is  at 
the  time  it  arises.  That  is  the  psycho¬ 
logical  moment  and  unless  the  man  ad¬ 
justing  the  matter  and  representing  the 


company  has  sufficient  authority,  the 
value,  or  a  great  deal  of  the  value  in  the 
whole  situation  is  lost. 

There  is  a  matter  of  collections  re¬ 
ferred  to.  There  is  a  prolific  opportun¬ 
ity  for  misunderstanding  and  criticism. 
That,  of  course,  is  involved  in  this  ques¬ 
tion  of  credit  but  back  of  that  whole 
question  is  a  very  much  broader  ques¬ 
tion.  I  venture  to  say  that  most  persons 
representing  gas  companies  in  collection 
matters  use  the  power  to  turn  off  the 
supply  of  gas  as  coercive  means  of 
bringing  about  collections.  I  think  that 
is  wrong  in  principle. 

Take,  for  instance,  the  man  who  has 
an  honest  dispute  regarding  the  size  of 
his  bill.  He  is  perfectly  responsible 
financially  and  he  is  unwilling  to  accept 
the  explanations  made  as  is  sometimes 
the  case.  The  company  then  adopts  the 
step  of  forcing  payment  by  threatening  to 
actually  discontinue  the  supply  of  gas. 

Now,  the  only  reason  we  have  for  dis¬ 
continuing  the  supply,  it  seems  to  me  in 
principle,  is  where  we  are  not  willing 
to  give  further  service  to  someone  who  is 
not  financially  responsible  unless  pay¬ 
ment  is  made  for  service  already  ren¬ 
dered  or  to  carry  out  the  basis  of  set¬ 
tlement  which  is  generally  applied  and 
on  which  the  business  is  conducted.  Most 
companies  are  geared  to  a  monthly  set¬ 
tlement  basis. 

Now  as  to  the  feature  of  forcing 
monthly  payments.  The  complainant, 
with  respect  to  a  high  bill,  is  willing  to 
make  monthly  settlements  and  he  is  able 
to  make  them  and  is  only  deferring  pay¬ 
ment  as  to  service  already  rendered  be¬ 
cause  of  some  dispute.  I  do  not  believe 
in  principle  that  any  gas  company  is  jus¬ 
tified  in  discontinuing  the  supply  of  gas 
in  a  case  of  that  kind.  But  I  think  most 
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all  of  us,  and  perhaps  the  Baltimore 
Company  included,  do  it. 

There  are  several  ways  of  settling  a 
dispute  of  that  kind.  One  would  be  a 
suit  at  law  and  the  other  would  be  by 
arbitration,  or  the  company  might  go  so 
far  as  has  been  indicated,  and  make  a 
settlement  satisfactory  to  the  consumer. 
But  whatever  we  do,  it  ought  to  be  done 
on  the  right  basis.  We  should  not  use 
the  fact  that  the  customer  has  no  other 
place  to  get  service  similar  to  what  we 
are  supplying  as  the  reason  and  as  a 
basis  of  enforcing  settlements  of  dis¬ 
puted  bills. 

Mr.  Bonsall  also  points  out  that  it  is 
often  said  that  it  costs  too  much  to  fol¬ 
low  such  practices.  Well,  that  depends 
on  how  you  look  at  it.  If  you  make  a 
rebate  on  a  bill  that  is  disputed,  the  way 
I  look  at  it  is  that  all  you  are  losing  is 
the  cost  of  the  gas  in  the  holder  and  not 
the  amount  that  you  are  rebating  to  the 
customer.  The  actual  loss  is  the  cost  of 
the  gas  in  the  holder,  which  of  course, 
is  very  much  less  than  the  cost  of  the 
gas  to  the  consumer,  which  includes 
fixed  charges,  etc. 

The  report  also  points  out  that  mer¬ 
chandising  practices  are  usually  more 
liberal  than  the  practices  of  the  gas  in¬ 
dustry.  That  points  out  a  very  great 
difference.  It  points  out  the  difference 
that  exists  when  a  concern  has  a  mo¬ 
nopoly  and  when  it  has  competition  and 
surely  what  is  good  in  the  merchandis¬ 
ing  field  in  the  long  run  will  be  beneficial 
in  the  gas  industry. 

The  Chairman:  Mr.  Cohn,  it  is  worth 
a  great  deal  to  have  the  endorsements  of 
executives  along  these  problems  that  we 
are  wrestling  with. 

The  question  was  raised  as  to  the  use 
of  mail  boxes.  What  are  the  practices 
of  some  of  the  companies? 


Mr.  Cohn:  I  assume  that  the  company 
referred  to  in  the  report  of  the  Commit¬ 
tee  is  the  Baltimore  company.  We  do 
have  that  practice  and  it  works  out  very 
satisfactorily.  The  box  is  not  outside 
of  the  office ;  it  is  in  the  office  building 
outside  of  the  portion  devoted  exclu¬ 
sively  to  the  customers’  business.  It  is 
in  the  corridor. 

A.  C.  East  (Chicago,  Ill.)  :  The  com¬ 
pany  I  represent  is  very  active  in  public 
relations  and  when  I  became  identified 
with  the  work  I  got  some  very  valuable 
information  from  Mr.  Bonsall. 

I  think  the  paper  covers  this  matter 
very  thoroughly.  It  shows  that  we  are 
making  progress  and  the  little  things  are 
beginning  to  count  quite  a  lot.  I  was 
going  to  suggest  that  we  might  change 
just  a  word  to  be  used  in  connection  with 
some  of  these  matters  which  might  help. 
We  have  done  so.  We  have  changed  the 
first  notice  that  goes  out  to  delinquent 
customers  to  “A  Reminder”  and  we  have 
found  it  has  made  a  very  good  impres¬ 
sion.  Some  people  resent  getting  a  no¬ 
tice. 

Another  matter  is  this  question  of  the 
estimated  bill  which  has  been  mentioned 
before  this  afternoon  in  the  discussion. 
That  comes  up  when  meters  stop  or  for 
other  reasons.  I  have  been  very  empha¬ 
tic  in  having  all  of  our  people  use  the 
words  “calculated  bill”  rather  than 
“estimated.”  Both  words  mean  the  same 
thing  but  if  you  use  the  word  “esti¬ 
mated”  the  customer  thinks  you  are 
guessing  and  if  you  use  the  word  “cal¬ 
culated”  he  thinks  we  have  some  basis, 
which  we  have. 

I  might  take  exception  to  one  thing 
and  that  is  due  possibly  to  the  different 
temperament  of  people  we  have  to  deal 
with.  We  have  found  that  public  rela¬ 
tions  are  not  helped  by  making  an  ad- 
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justment  on  a  bill  when  you  cannot  as¬ 
sign  some  reason  for  the  adjustment. 
The  first  thing  we  seek  is  a  reason,  a 
means  for  honestly  adjusting  a  bill  and 
we  are  helping  the  customers  find  an  ex¬ 
cuse  for  adjustment  and  then  we  make  it 
as  liberal  as  we  possibly  can  if  they  are 
able  to  find  any  basis  for  it.  If  it  ap¬ 
pears  that  the  bill  is  reasonable  we  do 
not  make  an  adjustment  because  we  have 
found  in  a  great  many  cases  that  such 
an  adjustment  does  not  really  satisfy 
people  and  they  come  back  with  the 
same  thing  later.  That  might  be  kept 
up  indefinitely.  We  feel,  however,  that 
very  few  people  get  away  without  being 
satisfied  if  it  is  within  our  power  to 
satisfy  them  . 

W.  H.  Pettes  (Newark,  N.  J.) :  It 
seems  to  me  that  this  matter  of  credit 
should  be  settled  at  the  time  the  cus¬ 
tomer  is  at  the  counter  or  on  the  tele¬ 
phone.  That  is  the  practice  we  follow. 
If  by  chance  we  make  a  mistake  and  we 
have  failed  to  collect  a  deposit  where 
we  should  and  the  gas  has  been  turned 
on  for  the  customer,  we  take  the  risk 
rather  than  attempt  to  collect  by  shut¬ 
ting  off  the  gas  or  by  other  means.  We 
accept  our  medicine  and  use  our  best 
judgment  in  the  future.  That  is  working 
out  very  satisfactorily  with  us. 

As  a  matter  of  fact,  our  telephone 
business  is  growing  very  fast.  We  do 
not  take  applications  any  more ;  we  just 
supply  the  service  by  a  statement  from 
the  customer  on  the  telephone  and  we 
give  that  service  just  as  promptly  as 
possible. 

This  matter  of  estimated  bills — it 
seems  to  me  we  have  not  gone  quite  far 
enough  with  that.  I  think  we  should 
pay  more  attention  to  gradually  ceased 
meters  and  catch  the  meter  before  it  be¬ 
comes  non-registering  and  then  we  will 


save  money  and  also  save  a  possible  dif¬ 
ficulty  with  a  customer. 

I  will  say  on  estimated  bills  (and  I 
think  that  “estimated”  is  about  as  good 
a  term  as  you  can  use)  we  accept  any 
settlement  the  customer  wants  to  make. 
Our  records  indicate  a  collection  of 
practically  fifty  per  cent  of  the  amount 
of  our  estimated  bills  and  during  the 
war  period  we  unfortunately  had  a  great 
many.  But  that  was  one  of  our  contri¬ 
butions. 

I  think  we  should  be  just  as  anxious 
to  prove  the  correctness  of  our  bills  as 
possible  and  to  give  that  all  the  interest 
and  importance  that  the  customer  at¬ 
taches  to  it.  The  moment  when  a  cus¬ 
tomer  is  disputing  a  bill  it  is  the  most 
important  thing  in  his  life,  and  I  feel 
that  we  should  be  sympathetic. 

Another  thing  we  have  just  started  to 
recognize  is  that  when  a  customer  comes 
into  our  office  and  questions  the  size  of 
a  bill,  we  don’t  feel  we  should  argue 
very  long  with  him  about  the  correctness 
of  it  or  anything  like  that.  We  feel  we 
get  better  results  by  having  a  trained 
man,  a  man  of  the  right  calibre  and 
mental  make-up  as  well  as  physical,  to 
create  a  good  impression,  call  at  the 
premises  and  go  over  the  matter  with 
him  right  at  his  home.  That  has  been 
very  successfully  worked  out  in  one  of 
our  districts  and  they  hardly  have  any 
work  inside  the  office;  they  do  it  all 
outside.  They  meet  with  the  usual  state¬ 
ments  that  they  have  no  gas  heaters, 
etc..,  but  by  a  little  judicious  questioning 
or  looking  around  with  the  customer’s 
permission  they  discover  there  are  heat¬ 
ers  or  other  causes  for  the  increase  in 
the  size  of  the  bill. 

In  regard  to  allowances,  we  think  we 
should  be  very  careful  not  to  be  too 
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liberal  on  that.  But  I  think  we  should 
be  just.  When  you  make  an  arbitrary 
allowance  to  a  customer  you  are  doing 
an  injustice  to  all  of  the  other  customers 
because  they  have  to  pay  for  that  in  the 
rate.  Then  I  think  it  lets  down  a  sound 
company  policy  and  that  is  that  the  me¬ 
ter  is  substantially  correct.  I  think  it 
has  been  stated  that  incorrect  registra¬ 
tion  has  never  accounted  for  a  large  bill. 
The  customer  may  forget  but  the  meter 
does  not. 

E.  A.  Cummings  (Chicago,  Ill.)  :  Mr. 
Bonsall  says  on  page  257  that :  “The 
Committee  questions  the  desirability  of 
employing  the  subterfuge  found  neces¬ 
sary  at  times  of  the  final  collector  enter¬ 
ing  the  premises  in  the  guise  of  a  meter 
reader  and  turning  off  the  gas.  While 
judgment  must  be  used,  it  is  better  to 
state  our  intentions  openly — that  if  the 
account  is  not  paid  we  will  be  compelled 
to  discontinue  the  service  on  the  outside 
of  the  premises.” 

I  do  not  believe  that  is  a  very  good 
policy  to  recommend  to  all  members  of 
our  Association,  because,  at  least  in  the 
city  where  I  come  from,  cutting  off  the 
supply  from  the  outside  of  the  premises 
is  really  an  expensive  operation  and  I 
don’t  think  it  should  be  done.  I  would 
like  to  have  Mr.  Bonsall  explain  just 
what  he  means  by  that  paragraph. 

A.  D.  Duff  (Fall  River,  Mass.)  :  If  I 
get  nothing  out  of  this  convention,  which 
I  intend  to  see  all  the  way  through,  it 
is  that  proposition  of  having  a  cash 
box  or  some  kind  of  a  receptacle  inside 
the  office  for  the  fellows  with  checks  in 
their  hands  waiting  in  line.  Of  course, 
there  are  people  who  would  like  to  see 
the  gas  companies  remain  open  all  night 
just  for  their  convenience  but  I  have  in 
mind  the  average  person  waiting  to  pay 
his  bill. 


In  Fall  River  we  have  a  discount 
limit  and  invariably  allow  twelve  or  fif¬ 
teen  hours.  If  a  bill  is  paid  the  follow¬ 
ing  day,  and  the  intentions  were  to  pay 
it  the  day  before,  if  the  customer  tells 
us,  the  discount  will  be  allowed.  We 
don’t  set  any  limit  of  twelve  or  fifteen 
hours  but  make  it  the  next  day  and  that 
usually  takes  place  in  the  morning  and 
by  noon  we  never  have  any  further  re¬ 
quests  for  the  discount. 

I  question  very  much  the  desirability 
of  having  a  box  containing  money  on 
the  outside  of  the  building.  Remember¬ 
ing  the  temptations  presented,  I  believe 
you  would  have  a  lot  of  trouble.  There 
are  times  when  those  boxes  on  the  front 
door  would  be  a  source  of  trouble  and 
annoyance  rather  than  convenience  or 
benefit. 

C.  R.  Stull  (Philadelphia,  Pa.):  I 
would  like  to  defend  the  suggestion  of 
the  outside  box.  It  appeals  to  me  as  a 
very  good  one  and  I  feel  very  sure  that 
the  practice  in  Baltimore  is  such  as  to 
protect  that  box  very  fully.  I  think  it 
has  a  very  strong  advantage,  not  only 
for  the  days  between  the  first  and  tenth 
of  the  month,  for  instance,  but  we  will 
say  that  you  have  a  discount  period,  a 
discount  limit  and  your  limit  of  time 
may  be  fixed  as  a  letter  bearing  a  post¬ 
mark  at  the  time  of  closing  the  office  at 
five  o’clock  the  tenth  of  the  month.  It 
seems  to  me  that  the  use  of  that  box 
will  permit  a  man  to  come  to  the  office 
some  time  during  that  business  day  or 
up  to  midnight  and  drop  an  envelope  in 
the  box  and  you  will  get  it  the  first 
thing  the  following  morning  and  that  is 
evidence  to  you — very  good  evidence  to 
you — of  his  intention  to  pay  that  bill  on 
the  last  discount  day,  rather  than  take 
his  word,  as  I  understood  the  gentleman 
to  say  they  do  in  Fall  River  when  he 
comes  in  the  following  day. 
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I  think  you  have  got  an  effect  there 
in  principle  involved  similar  to  the  one 
Mr.  Pettes  brings  up  in  connection  with 
the  adjustment  of  bills.  If  you  adjust 
arbitrarily  you  are  doing  an  injustice  to 
the  other  man.  You  should  be  fair  and 
make  a  reasonable  adjustment  on  a  fair 
basis. 

I  think  the  box  idea  is  a  good  one.  I 
know  of  some  banks  that  have  similar 
boxes  built  right  in  their  outside  wall 
for  the  benefit  of  the  storekeepers  who 
stay  open  late  in  the  evening  either  dur¬ 
ing  the  week  or  on  Saturday  night.  That 
box  is  placed  right  in  the  wall,  is  inside 
the  building  and  has  a  firmly  welded  and 
armored  door  with  a  lock  and  key.  The 
man  who  has  the  privilege  of  depositing 
his  money  in  that  box  so  it  does  not 
lay  in  his  office  or  store  over  Sunday, 
has  one  of  those  keys,  opens  the  box  and 
drops  in  his  money  bag  bearing  his  name. 
I  think  that  is  an  excellent  idea. 

D.  L.  Bosworth  (Nashville,  Tenn.)  : 
Mr.  Pettes  spoke  about  cutting  down 
some  of  these  estimated  bills.  Recently 
we  have  started  to  use  some  padded 
forms  giving  the  meter  readers  a  few 
questions  to  answer  such  as :  “Is  the 
meter  off?”  “Is  the  consumption  low?” 
We  require  the  meter  readers  to  make  a 
report  daily  on  why  the  meter  is  off  or 
the  consumption  low.  We  have  worked 
that  for  about  sixty  days  and  are  get¬ 
ting  some  wonderful  results.  We  find  a 
great  many  times  that  the  meter  is 
turned  off  through  a  misunderstanding 
of  some  kind.  We  find  that  the  meter 
readers  also  bring  in  quite  a  number  of 
prospects.  We  also  find  that  this  prac¬ 
tice  cuts  out  a  lot  of  unnecessary  house 
test  orders  especially  during  the  vacation 
period.  The  report  reads  something 
like  this :  “Away  on  vacation  for  four 
weeks.”  “Away  on  vacation  all  sum¬ 
mer.”  We  feel  that  we  are  saving  money 
by  this  practice. 


O.  G.  Bennett  (Ossining,  N.  Y.)  :  It 
seems  to  me  there  is  one  thing  left  out 
of  this  paper  and  that  is  where  you 
hand  the  customer  something  he  does 
not  expect.  For  instance,  when  you  re¬ 
move  a  fast  meter  and  give  the  customer 
two  or  three  dollars  back..  That  makes 
the  customer  more  pleased  than  any¬ 
thing  else  you  could  do. 

G.  M.  Hergesheimer  (Philadelphia, 
Pa.)  :  As  a  member  of  this  committee  it 
is  to  be  assumed  that  I  am  in  accord 
with  the  paper.  I  am.  I  would  like  to 
refer  to  page  255 — paragraph  C — “Al¬ 
lowance  for  waste  of  gas  through  auto¬ 
matic  appliances” — and  have  Mr.  Bon- 
sall  tell  us  in  his  summary  that  he  means 
by  an  allowance  rather  than  what  the 
allowance  consists  of.  He  says :  “Such 
waste  is  usually  not  discovered  by  the 
customer  until  he  receives  his  bill.”  The 
waste  is  usually  discovered  before  the 
bill  is  rendered  and  the  bill  when  it  is 
presented  may  amount  to  $90.00  or 
more.  This  condition  is  usually  the  re¬ 
sult  of  the  party  leaving  the  premises 
for  a  vacation  of  two  or  three  months 
and  turning  off  the  pilot  light  and  per¬ 
haps  within  nine  or  ten  hours  afterward 
the  supply  of  gas  comes  through  the 
main  burner  and  then  goes  out  the  flue 
and  that  is  continuous  for  the  period 
the  party  is  away.  That  represents  in 
some  instances  an  amount  as  high  as 
$90.00  and  how  far  does  Mr.  Bonsall 
go  with  an  allowance  of  that  kind? 

The  Chairman:  We  are  behind  our 
schedule  and  I  will  ask  Mr.  Bonsall  to 
make  such  remarks  as  he  may  desire  in 
answer  to  the  questions  raised  and  left 
open  by  the  meeting. 

Mr.  Bonsall:  This  question  about  the 
meter  reader  cutting  off  the  gas  from  the 
outside.  We  very  seldom  have  to  do 
that,  but  when  we  do  we  consider  it  a 
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part  of  our  expense.  If  the  same  cus¬ 
tomer  remains  in  the  premises,  he  has  to 
pay  the  cost  of  restoring  the  service  but 
if  someone  else  moves  into  those  prem¬ 
ises  that,  of  course,  becomes  an  operat¬ 
ing  expense. 

On  the  question  of  the  cash  box.  I 
don’t  think  the  gentleman  from  Fall 
River  has  got  the  idea.  The  box  is  not 
outside  the  building;  the  box  is  in  the 
corridor.  There  are  iron  gates  that 
close  the  office  from  the  corridor  and 
that  box  is  attached  at  night.  There 
seems  to  be  quite  a  lot  of  discussion  on 
the  question  of  discount.  The  real  idea 
of  the  box  is  something  like  this :  A 
woman  comes  downtown  and  has  a  baby 
or  is  going  shopping.  She  gets  delayed 
and  breaks  her  neck  to  get  to  the  office 
two  or  three  minutes  before  five  or  the 
time  the  office  closes.  Usually  they  wait 
until  the  last  discount  day — you  know 
how  it  is. 

The  box  is  for  those  people,  or  for 
people  going  to  work  in  the  morning 
who  have  to  be  at  their  places  of  em¬ 
ployment  by  a  certain  time,  either  before 
or  at  the  time  our  office  opens,  and  we 
are  trying  to  take  care  of  these  people 
who  do  not  have  a  checking  account. 

This  box  has  been  in  use  for  about  a 
year  and  we  get  an  average  of  from  two 
to  ten  payments  in  that  box  of  an  even¬ 
ing  after  five  o’clock,  which  means  that 
from  two  to  ten  people  have  tried  to  get 
to  the  office  on  time  but  have  failed  to 
make  it. 

I  think  we  have  all  had  the  experience, 
just  when  the  office  was  closing,  of 
somebody  rushing  up  at  the  last  minute. 
That  is  the  crowd  we  are  trying  to  care 
for.  On  Saturdays  during  the  summer 
we  close  at  one  o’clock  and  during  the 
summer  we  have  averaged  from  thirty- 


five  to  seventy-five  payments  in  that  box 
per  day.  On  a  recent  holiday,  which  was 
September  12th,  and  on  a  Monday,  we 
took  in  183  payments  from  people  who 
did  not  know  that  the  gas  office  was 
closed  on  that  legal  holiday  although  we 

had  advertised  it.  It  is  in  those  cases 

* 

that  we  feel  that  without  any  additional 
expense  or  trouble  for  us  we  have  pre¬ 
vented  inconveniences  to  our  customers. 

Answering  Mr.  Bennett :  We  do  not 
attempt  to  cover  all  the  cases.  We  ap¬ 
preciate  that  that  is  a  very  important 
matter  but  we  could  not  get  over  the 
entire  ground. 

Answering  Mr.  Hergesheimer  on  the 
question  of  automatic  heaters  or  auto¬ 
matic  devices :  Our  practice  is  that  if  we 
know  that  the  gas  was  wasted  in  a  de¬ 
vice  of  that  kind  we  go  50-50  on  the 
man’s  average  bill.  In  other  words,  if 
his  bill  has  been  running  $50.00  a  month 
and  he  goes  away  and  runs  up  a  bill  of 
$90.00,  we  would  subtract  the  $50.00 
from  the  $90.00,  leaving  $40.00  and  we 
would  take  $20.00  of  that  and  allow  the 
man  the  rest.  We  have  possibly  four 
or  five  of  those  cases  in  twelve  months. 

M.  H.  Spear  (Flushing,  N.  Y.) :  Mr. 
Bonsall  said  if  the  gas  were  turned  off 
and  the  customer  continued  to  live  on  the 
premises,  the  customer  had  to  pay  or 
assume  the  expense  of  having  it  turned 
on  again.  I  was  wondering  if  the  cus¬ 
tomer  had  to  pay  for  the  expense  of  put¬ 
ting  on  that  curb  cock.  There  was  a 
decision  rendered  in  the  courts  a  while 
ago  where  the  companies  were  not  al¬ 
lowed  to  collect  that  charge  and  that  is 
almost  universal  in  every  state. 

G.  A.  Burrows  (New  York,  N.  Y.)  : 
What  do  the  companies  do  that  use  these 
money  boxes — do  they  advertise  so 
everybody  knows  they  have  these  boxes 
for  the  use  of  the  customers? 
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Mr.  Bonsall:  We  do  not  make  any  at¬ 
tempt  to  advertise  it  except  to  put  a 
sign  on  it. 

The  Chairman:  Before  proceeding  to 
the  next  paper,  I  will  ask  Mr.  Power  of 
Worcester  if  he  will  step  to  the  plat¬ 
form. 

Mr.  Power  (Worcester,  Mass.)  :  Mark 
Antony  once  said :  “I  come  to  bury 
Caesar  not  to  praise  him.”  Today  we 
from  Worcester  come  to  praise  Caesar 
and  not  to  bury  him.  And  the  Caesar 
whom  we  come  to  praise  is  our  be¬ 
loved  treasurer — DeWitt  Clinton — whom 
you  have  elected  as  chairman  for  the 
coming  year.  I  know  of  no  better  way 
of  expressing  our  feelings  than  in  a 
short  verse  I  read  a  while  ago  which 
goes  something  like  this : 

“If  with  pleasure  you  are  viewing 
Anything  a  man  is  doing, 

If  you  like  him  or  you  love  him 
Tell  him  now. 

Don’t  withhold  the  approbation 

’Til  the  parson  makes  oration 

And  he  lies  dead  with  lilies  on  his  brow. 

For  no  matter  how  you  shout  it 
He  won’t  know  a  thing  about  it, 

He  won’t  know  what  teardrops  you 
have  shed. 

If  you  think  some  praise  is  due  him, 
Now’s  the  time  to  slip  it  to  him 
For  he  cannot  read  his  tombstone  when 
he’s  dead.” 

Mr.  Clinton,  every  member  of  the 
Worcester  Gas  Light  Company  organi¬ 
zation  wants  you  to  accept  this  symbol 
of  authority  (gavel),  their  expression  of 
good  will.  And  having  a  little  drop  of 
Irish  blood  in  my  veins,  my  conclusion 
must  be — May  your  shadow  never  grow 
less. 


Mr.  Clinton:  Mr.  Power,  this  very  af¬ 
fectionate  presentation  produces  within 
me  emotions  which  I  do  not  know  how 
to  express.  To  receive  the  gift  of  this 
beautiful  gavel  from  every  person  in  the 
employ  of  the  Worcester  Gas  Company, 
from,  as  you  say,  the  humblest  worker 
to  the  president  of  the  company,  not 
only  fills  me  with  a  very  deep  sense  of 
gratitude  to  you  all  but  gives  me  new 
courage  to  enter  upon  the  duties  of  the 
presiding  officer  of  this  great  organiza¬ 
tion. 

To  establish  friendly  relations  with 
your  customers  is,  of  course,  a  consum¬ 
mation  greatly  to  be  wished  for  and  we 
were  discussing  the  improving  of  those 
relations  this  afternoon.  But  to  enjoy  the 
confidence,  the  respect,  the  friendship 
and  cooperation  of  all  of  those  with 
whom  you  work  day  in  and  day  out, 
year  in  and  year  out,  is  indeed  gratify¬ 
ing  in  the  extreme. 

» 

Mr.  Power,  I  wish  you  would  carry 
back  to  each  one  of  our  fellow  workers 
my  deepest  and  sincerest  appreciation, 
not  only  for  the  gift  of  this  wonderful 
gavel  but  for  the  spirit  which  prompts 
them  all  to  remember  me  at  this  time.  I 
shall  cherish  it  as  long  as  I  live. 

The  Chairman:  I  understand  that  this 
is  not  only  a  token  of  esteem  for  our 
chairman  elect  but  one  of  authority  as 
well.  But  there  is  a  further  token — a 
floral  token  which  has  been  presented 
to  him. 

(Basket  of  chrysanthemums  was  pre¬ 
sented  to  Mr.  Clinton.) 

Mr.  Clinton:  There  is  little  I  can  say. 
This  comes  from  the  finest  woman  in  the 
world — my  real  boss. 
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DISCUSSION 


REPORT  OF  SUB-COMMITTEE  ON  GAS  COMPANY  CONTACTS 
THROUGH  CUSTOMER  AND  EMPLOYE  OWNERSHIP 


Harlow  C.  Clark  (Newark,  N.  J.)  : 
The  thought  came  to  me  when  Mr. 
Stull  was  reading  his  report  that  a  great 
deal  of  attention  has  been  given  and  is 
being  given  to  securing  customer  own¬ 
ers,  but  that  less  attention  is  being  given 
to  the  utilization  of  the  contacts  which 
they  afford  after  they  are  secured. 

I  suppose  that  every  publicity  man 
will  agree  with  me  in  saying  that  the 
most  difficult  thing  in  putting  over  any 
publicity  campaign  is  to  sway  an  audi¬ 
ence.  You  have  only  to  take  up  the 
present-day  magazines  to  see  the  im¬ 
mense  amount  and  wide  diversity  of 
publicity  that  is  being  used  and  how 
comparatively  little  attention  each  gets 
from  the  ordinary  readers  of  those 
magazines. 

The  customer  ownership  plan  has  pro¬ 
vided  the  advertising  man  or  the  public 
utility  man  with  an  audience,  an  inter¬ 
ested  audience,  that  is  going  to  make 
possible  a  wider  dissemination  of  the 
information  that  a  public  utility  must  get 


across  to  the  people  if  it  is  going  to  con¬ 
tinue  to  augment  its  public  relations. 

The  corporation  with  which  I  am  con¬ 
nected  has,  in  the  space  of  the  last  five 
years  or  less  than  that,  increased  its 
stockholders  from  some  2,400  to  52,000. 
We  have  made  a  special  mailing  list,  re¬ 
moving  all  duplications  wherever  pos¬ 
sible,  as  in  the  case  of  trustees  for  three 
or  four  people  to  whom  we  send  only 
one  notice.  We  have  about  43,000  names 
on  this  mailing  list.  We  propose  to 
make  a  further  intensive  use  of  those 
stockholders  in  furthering  our  good  will. 

With  their  dividend  checks  each  quar¬ 
ter  we  send  a  brief  summary  of  the 
transactions  of  the  company  for  that 
period.  We  are  sending  them  in  addi¬ 
tion  to  their  yearly  reports  a  review  of 
the  season.  We  are  concentrating  on 
those  people  as  centers  for  the  dissemi¬ 
nation  of  such  information  as  we  are 
anxious  to  get  before  them.  I  think  this 
is  a  matter  on  which  too  much  emphasis 
cannot  be  laid. 


DISCUSSION 


REPORT  OF  THE  SUB-COMMITTEE  ON  THE  GAS  COMPANY  AND 

THE  TELEPHONE 


W.  M.  Halsey  (Newark,  N.  J.)  :  The 
customs  and  practices  set  forth  in  this 
paper  come  very  near  the  line  that  we 
are  following  out  in  Newark.  We  had 
an  increase  in  the  month  of  September 
this  year  over  September  of  last  year  of 
115  per  cent  in  calls — about  19,000  calls 


in  September.  We  have  taken  this  tele¬ 
phone  department  and  trained  men  to 
give  them  a  chance  to  go  into  the  dis¬ 
tribution  department  and  to  the  gas 
works  and  have  a  real  training  so  that 
when  they  come  back  to  the  commercial 
department  even  in  the  brief  experience 
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that  they  have  had  they  really  know 
more  of  the  story  to  properly  tell  to  the 
customer. 

The  average  age  of  the  men  at  the 
telephones  is  35  years.  Four  of  those 
men  are  between  the  ages  of  24  and  28; 
five  are  in  the  thirties  and  five  are  over 
forty.  All  of  those  men  except  two  have 
had  all  commercial  department  training 
through  the  entire  organization — meter 
reading  up  to  office  training — so  that  we 
believe  they  have  had  an  all-around  ex¬ 
perience  that  is  going  to  give  them 
knowledge  for  the  proper  answers  under 
all  conditions. 

We  are  now  teaching  the  other  depart¬ 
ments.  We  have  brought  in  our  new 
business  organization  in  the  field  and 
have  given  them  a  training  on  the  use 
of  the  telephone  as  we  use  it  in  this  de¬ 
partment.  We  find  that  all  of  the  other 
departments  need  it  as  well  as  this  par¬ 
ticular  service. 

The  Chairman:  If  any  of  you  gentle¬ 
men  will  stop  at  the  Accounting  Exhibit 
on  the  Pier  and  look  at  the  transparen¬ 
cies  or  the  tracing  through  of  the  ac¬ 
counting  operations  of  the  Public  Serv¬ 
ice  Electric  and  Gas  Company  you  will 
get  an  idea  of  their  telephone  depart¬ 
ment  and  have  an  idea  of  the  thorough¬ 
ness  with  which  they  have  gone  into 
the  handling  of  telephone  calls. 

Mr.  Pettes:  In  this  connection  we  all 
have  strong  convictions  one  way  or  an¬ 
other.  One  of  mine  is  that  when  a  party 
telephones  to  our  office  he  should  not  be 
transferred  to  some  other  department. 
And  we  are  carrying  this  out  ta  a  very 
great  extent.  The  employe  getting  that 
call  should  get  the  information  from  the 
proper  department  and  give  it  to  the 
customer. 

I  think  we  will  all  agree  that  if  we  go 
into  a  store  and  are  passed  along  from 


one  to  another  it  is  exceedingly  exasper¬ 
ating.  We  want  to  have  the  man  with 
whom  we  come  in  contact  with  first  at¬ 
tend  to  our  wants,  and  not  have  to  tell 
our  story  three  or  four  times  to  different 
people. 

The  Chairman:  Suppose  an  answer  is 
not  available  on  the  instant?  Does  he 
report  back? 

Mr.  Pettes:  Take  his  telephone  num¬ 
ber.  We  have  these  little  switches  on 
the  telephones  and  we  can  ask  him  to 
hold  the  line  a  minute  and  we  can  switch 
off  and  get  the  information  and  give  it  to 
the  party  waiting  on  the  wire.  Then  the 
transaction  or  the  call  is  closed. 

E.  J.  Shields  (Brooklyn,  N.  Y.)  :  We 
are  having  some  difficulty  with  the  dial 
system.  We  have  considerable  com¬ 
plaints  coming  from  customers  saying 
that  the  party  hung  up,  whereas  a  mat¬ 
ter  of  fact  the  customer  touches  the  dial 
and  is  automatically  cut  off.  I  did  not 
see  that  mentioned  in  that  report.  We 
are  heartily  in  accord  with  all  that  is 
said  there  and  we  are  represented  in  it. 

There  are  several  exceptions  which 
might  be  taken.  For  instance,  in  Brook¬ 
lyn  we  have  several  companies  and 
should  we  be  cross-indexed  it  would  be 
hard  for  new  consumers  to  determine 
what  territory  they  are  in.  A  customer 
not  knowing  the  boundary  lines  of  the 
various  companies  located  in  Brooklyn 
would  be  more  or  less  confused. 

(At  this  point  the  Chairman  intro¬ 
duced  Mr.  Evans,  an  officer  of  the 
Metropolitan  Gas  Light  Co.,  of  Mel¬ 
bourne,  Australia,  who  briefly  addressed 
the  meeting  and  extended  the  greetings 
of  the  Australian  gas  industry.) 

Mr.  Doering:  I  presume  this  paper 
treats  conditions  during  working  hours. 
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I  would  like  to  get  an  expression  of 
opinion  as  to  what  is  done  at  night, 
Sundays  and  holidays. 

Mr.  Pettes:  At  five  o’clock,  when  our 
office  is  closed,  the  telephones  in  the 
larger  districts  are  connected  into  the 
distribution  department  where  there  are 
night  men  at  work.  Those  men  are  on 
duty  all  night.  I  have  no  doubt  that  the 
Consolidated  of  New  York  and  the  Con¬ 
solidated  of  Boston  have  the  same  thing. 
In  the  smaller  offices  the  emergency  calls 
are  listed  in  the  telephone  books  and 
special  telephones  are  placed  in  certain 
complaint  men’s  homes  and  those  calls 
are  listed  so  they  can  be  called  at  any 
time.  They  do  not  get  very  much  night 
work  in  those  districts.  In  the  larger 
districts  probably  they  have  more  work. 
But  we  are  prepared  24  hours  a  day, 
every  day  in  the  year,  holidays  and  Sun¬ 
days  included,  to  take  care  of  emergency 
calls. 

Mr.  Doering:  Recently  I  happened  to 
visit  one  of  our  local  offices  and  the  calls 
were  coming  in  quite  frequently  that 
particular  night.  The  emergency  man 
Mr.  Pettes  speaks  of  was  out  on  a  call 
and  the  engineer  was  pinch-hitting  for 
the  emergency.  The  engineer  was  an 
old-timer  who  couldn’t  speak  English 
very  fluently  or  understand  it  very  read¬ 
ily  and  he  had  quite  a  time  trying  to  get 
the  customers’  names  and  addresses.  I 
was  there  probably  fifteen  minutes  and 
I  almost  felt  like  taking  the  telephone 
away  from  him  and  doing  the  work  my¬ 
self  but  it  was  not  in  my  department  and 
I  did  not  feel  like  making  the  fellow  feel 
badly  by  taking  the  job  away  from  him. 
We  have  telephones  in  various  service 
men’s  homes  the  same  as  Mr.  Pettes  has, 
but  you  do  not  get  trained  persons  to 
answer  these  phones. 

F.  F.  Schauer  (Pittsburgh,  Pa.)  :  I 
cannot  agree  with  Mr.  Pettes  having  the 


calls  transferred  to  the  distribution  shop 
or  to  a  complaint  man’s  house,  as  being 
the  proper  method.  I  have  found  that 
we  want  our  most  experienced  man  in 
the  industry  at  the  telephone  between 
the  closing  hours  and  at  least  until  mid¬ 
night.  We  are  keeping  one  man  and  we 
hope  to  have  two  or  three  on  the  ’phone 
from  five  until  twelve.  Those  men  are 
capable  of  answering  any  kind  of  ques¬ 
tions  that  could  be  answered  during  the 
day.  The  people  who  call  up  at  night 
possibly  want  information  more  accu¬ 
rately  and  it  is  more  important  to  them 
than  those  people  who  call  during  the 
day.  I  feel  we  are  making  a  mistake  if 
we  do  not  keep  someone  on  the  telephone 
board  who  is  just  as  qualified  to  answer 
questions  as  the  people  are  who  are  at¬ 
tending  to  the  board  during  the  day. 

Mr.  Shields:  We  have  been  confronted 
with  that  problem  for  some  time.  We 
now  have  a  centralized  order  depart¬ 
ment  where  we  maintain  twenty-four- 
hour  service  and  by  that  I  mean  we  are 
able  to  give  all  information  regarding 
orders  pending  or  completed.  We  have 
one  number  which  takes  care  of  all  busi¬ 
ness.  The  night  work  we  also  handle 
there.  All  of  this  work  is  associated 
with  this  one  department  so  that  the 
night  work  is  reduced  to  a  minimum  by 
utilizing  clerks  who  do  other  work  in 
addition  to  answering  telephones  and 
have  the  facilities  there  to  give  informa¬ 
tion  regarding  all  orders.  That  was  only 
possible  through  the  centralization  of 
all  orders  in  one  department. 

Mr.  Brundage:  We  have  a  night 
force  and  have  followed  the  good  judg¬ 
ment  of  the  gentleman  from  Newark 
(which  I  commend  to  your  attention) 
that  the  service  on  the  telephone  should 
not  be  handled  by  youngsters  because 
it  is  not  a  boy’s  job.  I  am  strongly  in 
favor  of  what  he  said  and  I  noted  with 
the  greatest  interest  the  average  ages 
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of  the  men  who  run  their  telephone 
order  department.  I  think  that  is  a  mag¬ 
nificent  move. 

Nights  we  have  grown  and  matured 
men  who  understand  the  service.  Every 
head  of  a  department  has  an  available 
telephone  in  his  home  so  he  can  be 
reached  and  so  that  instantaneous  serv¬ 
ice  may  be  rendered.  That  is  absolutely 
necessary  in  a  large  city. 

I  have  no  doubt  that  in  every  progres¬ 
sive  city  or  in  every  progressive  com¬ 
pany  they  are  trying  to  do  what  Newark 
says  they  do.  We  are  with  them  in  that ; 
we  try  to  be  with  them  in  all  of  the  pro¬ 
gressive  measures  which  they  undertake. 
If  any  gas  man  in  the  room  wants  to  see 
telephone  service  work,  look  out  on  the 
Pier  or  go  to  Newark  and  look  them 
over  and  then  come  to  New  York  and 
we’ll  try  to  show  you  something. 

Mr.  Pettes:  I  want  to  support  Mr. 
Brundage  that  it  is  a  man’s  job  on  the 
telephone — a  man  who  knows  his  busi¬ 
ness — and  on  behalf  of  Public  Service  I 
want  to  say  that  these  men  who  are 
working  nights  are  seasoned  gas  com¬ 
plaint  men — the  best  men  we  have. 

Mr.  Schauer:  Is  there  any  reason  why 
these  gentlemen  should  not  take  appli¬ 
cations  at  night? 

Mr.  Pettes:  We  do  not  take  applica¬ 
tions  ;  we  take  a  phone  order.  We 


stopped  applications  long  ago  and  have 
forgotten  about  them  and  saved  thous¬ 
ands  of  dollars  by  it. 

The  Chairman:  That  is  a  good  ques¬ 
tion.  Do  you  take  telephone  orders  at 
night,  and  if  not,  why  not? 

Mr.  Pettes:  I  think  we  would. 

The  Chairman:  We  have  reached  the 
hour  of  closing.  I  do  not  want  to  curtail 
the  discussion  but  I  want  to  give  Mr. 
Roberts  a  chance  to  sum  up. 

Mr.  Roberts:  We  will  stick  to  our  text. 
We  started  to  preach  service.  If  a  man 
needs  gas  badly  enough  to  call  for  it  at 
ten  o’clock  we  think  he  should  get  it  and 
be  given  it  by  the  best  man  you  have  got 
at  night.  You  should  have  the  best  man 
you  have  got  taking  that  order  because 
that  man  on  duty  is  the  gas  company  to 
the  customer.  That  man  has  nobody  to 
appeal  to  and  he  is  the  one  who  must 
serve  the  customer.  Therefore  in  your 
night  work  pick  the  best  man  you  have 
and  if  you  need  ten  good  ones,  pick 
them.  But  if  you  can’t  do  that,  at  least 
have  one  good  one  in  authority  over 
those  you  do  pick.  Remember  that  these 
men  are  alone  and  are  relying  upon  their 
own  judgment.  They  cannot  go  to  any¬ 
body  higher  up.  A  customer  won’t  call 
for  gas  or  service  at  ten  or  eleven  o’clock 
unless  it  is  absolutely  necessary  and 
when  he  needs  help  that  badly  he  should 
get  it. 
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SECOND  SESSION 


Wednesday  Afternoon ,  October  14,  1925 


The  session  was  called  to  order  at  2:15  by  the  Chairman,  H.  C.  Davidson. 


ANALYSIS  OF  GAS  COMPANY  STATISTICS 


H.  J.  LaWall,  Chairman ,  The  United  Gas  Improvement  Co.,  Philadelphia,  Pa. 


On  account  of  the  growing  demand 
for  statistical  information  by  public 
utility  managements  and  others,  a  com¬ 
mittee  was  organized  by  the  Managing 
Committee  of  the  American  Gas  Asso¬ 
ciation  last  year  to  be  known  as  the  Com¬ 
mittee  on  Analysis  of  Gas  Company  Sta¬ 
tistics,  this  Committee  to  make  a  study  of 
this  important  subject. 

The  first  subject  considered  by  this 
Committee  was  the  Value  of  Statistics 
as  Applied  to  Gas  Sales,  Revenues  and 
Costs. 

The  Committee  recommended  that  Gas 
Sales  and  Revenues  be  sub-divided  on 
the  basis  of  the  use  of  the  commodity 
and  a  classification  arranged  on  this  basis 
was  therefore  included  in  last  year’s  re¬ 
port.  It  was  pointed  out  that  a  study 
should  be  made  with  the  idea  of  develop¬ 
ing  a  cost  system  which  would  be  appli¬ 
cable  to  the  “use”  classification  recom¬ 
mended  for  sales  and  revenue. 

In  accordance  with  this  recommenda¬ 
tion  a  sub-committee  was  appointed  by 
this  year’s  Committee  on  Analysis  of  Gas 
Company  Statistics  to  develop  a  cost 
analysis  for  gas  companies  whereby  the 


companies,  by  applying  the  analysis  can 
ascertain  the  cost  of  supplying  the  differ¬ 
ent  classes  of  customers  served. 

Under  the  leadership  of  R.  H.  Knowl- 
ton,  Chairman  of  this  sub-committee,  a 
report  has  been  prepared  for  delivery 
and  discussion.  With  the  constantly 
changing  conditions  in  our  business  with 
respect  to  investment,  character  of  cus¬ 
tomers  served  and  demands  on  the  serv¬ 
ice,  the  method  of  analyzing  costs  as  pre¬ 
sented  by  Mr.  Knowlton  should  be  of 
interest  to  every  gas  company,  and  it  is 
hoped  that  this  report  will  at  least  start 
a  trend  of  thought  which  will  eventually 
result  in  every  gas  company  knowing 
the  cost  of  serving  its  consumers. 

Another  sub-committee  was  formed 
this  year  to  study  all  questionnaires  at 
present  being  submitted  to  gas  companies 
and  to  endeavor  to  co-ordinate  and  stand¬ 
ardize  the  information  called  for  on  all 
such  questionnaires. 

Under  the  leadership  of  G.  S.  Cremer, 
Chairman  of  this  sub-committee,  a  report 
has  been  prepared  for  delivery  and  dis¬ 
cussion. 
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Questionnaires  have  always  been  a 
source  of  annoyance  to  gas  companies, 
usually  being  required  at  a  time  when 
the  companies  are  the  busiest  and  in  such 
form  that  each  questionnaire  has  to  be 
carefully  studied  to  find  out  just  what  is 
wanted.  Mr.  Cremer’s  report  will,  if  the 
recommendations  contained  therein  are 
carried  out,  save  the  companies  a  great 
deal  of  valuable  time  and  make  simple 
the  job  of  compiling  the  information. 

Each  chairman  and  each  member  of 
the  sub-committees  has  put  forth  his  best 
efforts  to  make  these  reports  worthwhile, 
and  it  is  hoped  that  a  full  discussion  will 
follow  their  presentation. 

In  addition  to  the  above  activities  this 
year,  a  third  Sub-Committee  was  ap¬ 
pointed  to  cooperate  with  and  assist  As¬ 


sociation  Headquarters  in  its  statistical 
work.  The  growing  value  to  the  gas  in¬ 
dustry  of  statistical  information  concern¬ 
ing  its  own  growth  and  development, 
commensurate  with  its  position  as  one  of 
the  great  utilities  of  the  country,  has  led 
the  Association  Headquarters  to  create 
a  Statistical  Department  as  a  central  bu¬ 
reau  for  the  dissemination  of  informa¬ 
tion  of  interest  to  member  companies. 
This  department  is  organized  in  your  in¬ 
terest,  gentlemen,  and  its  primary  object 
is  to  render  service  to  you.  Its  value 
to  you  depends  upon  the  extent  to  which 
you  fulfill  your  part  and  contribute 
promptly  the  information  requested.  I 
urge  upon  you  to  give  it  your  whole¬ 
hearted  support,  for  the  completeness 
and  accuracy  of  the  figures  published  de¬ 
pend  upon  your  cooperation. 
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Sub -Committee  on 


DEVELOPMENT 
OF  COST  ANALYSIS  FOR 
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REPORT  OF  SUB-COMMITTEE  ON  DEVELOPMENT  OF  COST 

ANALYSIS  FOR  GAS  COMPANIES 


R.  H.  Knowlton,  Chairman,  United  Gas  Improvement  Co.,  Philadelphia,  Pa. 


Introduction 


If  the  history  of  trade  were  written,  its 
beginning  would  be  contemporaneous 
with  that  of  the  human  race.  Trade 
naturally  suggests  the  creation  of  materi¬ 
al  things  whether  they  be  agricultural, 
mineral  or  forest  product.  The  story  of 
the  early  period  would  deal  with  products 
resulting  from  both  crude  and  simple 
processes.  Before  the  creation  of  a  com¬ 
mon  medium  of  exchange,  which  we 
term  a  monetary  system,  the  ordinary 
method  of  trade  was  to  exchange  a  given 
quantity  of  one  product  for  that  of  an¬ 
other.  The  accruing  profit  from  such  a 
transaction  had  of  necessity  to  be  mea¬ 
sured  in  terms  of  the  need  or  desire  for 
the  article  on  the  part  of  one  party  to  the 
trade  as  against  the  advantage  which  his 
judgment  ascribed  to  the  retention  of  the 
article  offered  in  exchange.  With  the 
adoption  of  a  common  medium  of  ex¬ 
change,  or  monetary  system,  to  whose 
base  all  articles  of  trade  could  be  reduced, 
there  developed  the  idea  of  trade  profit 
that  could  be  definitely  measured  and, 
therefore,  relatively  compared.  The  pos¬ 
sibility  of  a  profit  and,  therefore,  the 
practice  of  the  endeavor  to  secure  one 
led  to  the  adoption  of  a  system  by  which 
the  progress  of  the  creation  of  articles 
for  trade  in  terms  of  cost  measured  by 
the  one  medium  of  exchange  could  be  re¬ 
corded.  Such  a  system,  which  may  be 
termed  an  accounting  or  cost  system,  had 
for  its  principal  object  the  determining 
of  a  sales  price  that  would  carry  with  it 
a  profit  to  the  producer. 


Since  the  processes  involved  in  the 
creation  of  various  articles  were  origi¬ 
nally  as  has  been  pointed  out  both  crude 
and  simple,  it  followed  that  the  cost  sys¬ 
tem  required  was  also  simple. 

With  the  development  of  trade,  how¬ 
ever,  the  process  of  production  became 
more  complex  and  the  number  of  differ¬ 
ent  articles  offered  in  trade  by  one  indi¬ 
vidual  or  compny  increased.  This  neces¬ 
sitated  the  introduction  of  refinements  in 
the  accounting  or  cost  system  so  as  to 
make  possible  a  determination  of  prices 
for  the  different  articles. 

There  are  many  lines  of  trade  in  which 
it  is  easy  to  recognize  physical  differences 
in  the  various  articles  produced,  which 
differences  in  themselves  suggest  differ¬ 
ences  in  value  and  usually,  therefore,  in 
cost.  Such  lines  were  among  the  first  to 
recognize  the  necessity  for  refined  cost 
systems  that  would  permit  of  the  naming 
of  sales  prices  that  reflected  with  mathe¬ 
matical  accuracy  the  cost  of  production 
and  the  desired  profit  of  the  producer. 
There  were  many  lines  of  trade,  however, 
in  which  these  differences  could  be  recog¬ 
nized  only  after  careful  analysis.  Those 
lines  which  offer  a  service  rather  than 
material  articles  are  examples,  such  as — 
telephone  companies.  It  is  perhaps  but 
natural,  therefore,  that  the  gas  industry 
is  known  among  the  lines  which  have 
been  slow  to  appreciate  the  necessity  and 
advantage  accruing  from  the  adoption 
of  a  refined  cost  system  which  would  ac- 
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tually  reflect  differences  in  cost  incident 
to  the  rendering  of  different  kinds  of 
service. 

The  history  of  the  industry  unquestion¬ 
ably  reflects  the  belief  on  the  part  of 
those  responsible  for  its  growth  and  de¬ 
velopment  that  it  was  offering  a  material 
article  or  commodity  in  trade  and  since 
it  was  not  possible  to  recognize  any  dif¬ 
ference  between  one  1,000  cu.ft.  of  its 
product  and  another,  it  was  commonly 
thought  that  a  cost  system  admirably 
adapted  to  a  business  which  produced 
but  a  single  kind  of  article  was  all  that 
was  required  in  the  gas  industry.  With 
the  recognition  of  the  fact  that  the  article 
offered  in  trade  whose  unit  is  1,000  cu.ft. 
is  but  one  element  of  the  total  cost  which 
is  over  shadowed  in  cost  by  that  other 
intangible  thing  which  is  furnished, 
namely — service,  cost  system  students 
have  recognized  the  necessity  of  the  es¬ 
tablishment  by  the  industry  of  a  suffi¬ 
ciently  refined  cost  system  as  to  reflect 
differences  in  cost  of  furnishing  gas 
service  under  conditions  widely  varying 
which  have  come  to  be  known  as  classes 
of  service. 

The  first  American  Gas  Association 
committee  to  give  consideration  to  this 
problem  was  the  Rate  Structure  Com¬ 
mittee,  to  whose  work,  as  reflected  in 
their  reports  of  1922  and  1923,  the  indus¬ 
try  is  greatly  indebted  and  which  has 
greatly  facilitated  the  work  of  your  pres¬ 
ent  committee  which  has  been  charged 
with  the  consideration  of  this  problem. 
The  work  of  the  latter  is  reflected  in  the 
report  which  is  submitted  herewith.  It  is 
perhaps  not  an  over-statement  to  say  that 
the  majority  of  the  personnel  of  our  in¬ 
dustry  has  been  but  mildly  interested  in 
the  subject  and  but  academically  at  that. 

Your  serious  attention  to  this  impor¬ 
tant  subject  is  urged  as  the  development 


of  an  adequate  cost  system  is  essential 
to  the  full  development  of  the  industry 
and  such  a  system  can  only  be  attained 
through  the  painstaking  study  of  the 
many  and  their  resulting  suggestions  for 
improvement. 

\our  Committee  has  derived  substan¬ 
tial  benefit  from  the  opportunity  pre¬ 
sented  to  it  to  study  the  subject,  and 
desires  to  call  your  attention  to  the  fact 
that  the  industry  at  large  can  only  attain 
to  like  benefit  by  giving  this  report  care¬ 
ful  thought. 

The  importance  to  the  industry  of  as¬ 
signing  current  problems  to  groups  of 
men  for  solution  is  undeniable,  but  the 
practical  result  from  a  knowledge  of 
the  correct  solution  is  but  partially  se¬ 
cured  unless  adequate  means  of  dissemi¬ 
nation  are  adopted. 

Your  Committee  earnestly  recommends 
the  consideration  of  the  Association  to 
this  latter  problem. 


The  cost  system  now  generally  used 
by  gas  companies,  both  with  respect  to 
Capital  and  Operating  Costs,  is  one  sim¬ 
ilar  to  the  Uniform  Classification  of  Ac¬ 
counts  for  Gas  Companies,  as  recom¬ 
mended  by  the  National  Association  of 
Railway  and  Utilities  Commissioners 
and  adopted  by  the  American  Gas  Asso¬ 
ciation  and  modified  to  conform  with 
local  requirements.  While  this  system 
is  admirably  adapted  to  a  day-to-day 
historical  record  of  the  physical  and  fi¬ 
nancial  results  it  reflects  only  average 
costs  and  fails  to  give  recognition  to  the 
necessity  for  a  further  division  of  these 
costs  if  a  complete  knowledge  is  to  be 
had  of  the  cost  of  serving  the  several 
classes  of  customers. 
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The  cost  of  supplying  gas  service  var¬ 
ies  with : 

(a)  The  number  of  customers. 

(b)  The  aggregate  simultaneous  de¬ 
mand  of  all  customers,  i.e.  the 
diversified — 

• 

(1)  Hereinafter  called  Produc¬ 
tion  Demand  as  applied  to  the 
plant  including  Purchased 
Gas  if  any. 

(2)  Hereinafter  called  Distribu¬ 
tion  Demand  as  applied  to  the 
distribution  system. 

(c)  The  Volume  of  Sales. 

For  convenience  therefore,  costs  which 
depend  upon  the  number  of  customers 
will  be  termed  “Customer  Cost”,  those 
upon  production  demand,  “Production 
Demand  Cost”,  those  upon  distribution 
demand,  “Distribution;  Demand  Cost”  and 
those  upon  sales,  “Commodity  Cost.” 
Collectively  they  will  be  referred  to  as 
the  four  basic  cost  elements. 

It  is  possible  through  analysis  to  divide 
Fixed  Capital,  Working  Capital  and 
Operating  Costs,  as  shown  by  any  Uni¬ 
form  Classification  of  Accounts,  into 
these  four  cost  elements  and  to  subdivide 
each  among  the  several  classes  of  cus¬ 
tomers  served. 

For  the  purpose  of  this  study  the  fol¬ 
lowing  classes  will  be  assumed,  thus  con¬ 
forming  with  the  recommendations  of 
last  year’s  Statistical  Committee : 

1.  Domestic  (Includes  House  Heat- 
ing). 

2.  Commercial  (Includes  Hotels  and 
Restaurants). 

3.  Industrial  (Includes  Customers  that 
manufacture  articles  for  resale). 

4.  Street  Lighting. 

5.  Sales  to  other  Gas  Corporations. 

The  terms  used  herein  will  be  defined 
as  follows : 


1  Production  Demand 

Production  Demand  is  the  maximum 
production  which  the  production  plant  is 
called  upon  to  send  out  in  a  24-hour 
period — 

(a)  To  the  system  as  a  whole. 

(b)  To  any  class  of  service  at  the 
time  of  the  system  Production  De¬ 
mand. 

(c)  To  any  customer  at  the  time  of 
the  system  Production  Demand. 

2  Distribution  Demand 

Distribution  Demand  is  the  maximum 
delivery  of  gas  in  cubic  feet  in  any  fifteen 
consecutive  minutes — 

(a)  By  the  system  as  a  whole. 

(b)  To  any  class  of  service  at  the 
time  of  the  system  Distribution 
Demand. 

(c)  To  any  customer  at  the  time  of  the 
system  Production  Demand. 


3  Customer  Individual  Demand 

(a)  On  the  Production  Plant  is  the 
maximum  delivery  of  gas  in  any 
24  consecutive  hours. 

(b)  On  the  Distribution  System  is  the 
maximum  delivery  of  gas  in  any 
15  consecutive  minutes. 

4  Load  Factor 

(a)  Of  the  Production  System  is  the 
ratio  of  the  system  sendout  for  a 
given  period  to  the  product  of  the 
system  Production  Demand  for 
that  period  and  the  number  of 
days  in  the  period. 

(b)  Of  the  Distribution  System  is  the 
ratio  of  the  system  sendout  to  the 
product  of  the  system  Distribu¬ 
tion  Demand  and  the  number  of 
15  minute  intervals  in  the  period. 

(c)  Of  the  customer  in  the  ratio  of 
the  sales  in  cubic  feet  for  the  peri¬ 
od  to  the  product  of  the  custom¬ 
er’s  demand  and  the  number  of 
time  intervals  in  the  period. 
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5  Diversity  Factor 

The  diversity  factor  of  two  or  more 
customers  or  classes  of  service  is  the 
ratio  of  the  sum  of  their  maximum  de¬ 
mands  to  their  maximum  coincident  de¬ 
mands. 

Before  proceeding  to  analyze  the  costs 
the  following  statistical  information  with 
respect  to  the  period  covered  by  the 
analysis  should  be  available : 

1.  Gas  Sales  for  each  class  of  service. 

2.  Operating  Revenue  for  each  class 
of  service. 

3.  The  Sendout  for  each  class  of  serv¬ 
ice. 

4.  Production  Demand. 

(a)  For  the  system. 

(b)  For  each  class  of  service  at  the 
time  of  the  System  Demand. 

(c)  For  each  class  of  service  at  the 
time  of  its  Maximum  Demand. 

5.  Distribution  Demand. 

(a)  For  the  system. 

(b)  For  each  class  of  service  at  the 
time  of  the  System  Demand. 

(c)  For  each  class  of  service  at  the 
time  of  its  Maximum  Demand. 

6.  Number  of  customers  in  each  class 
of  service. 

7.  Number  of  meters  in  each  class  of 
service. 

8.  Number  of  services  for  each  class 
of  customer. 

Note: — The  information  with  respect 
to  the  number  of  customers,  the  number 
of  meters  and  the  number  of  services 
should  be  the  computed  weighted  aver¬ 
age  number  in  service  during  the  year, 
which  is  the  sum  of  the  number  in  use 

at  the  end  of  each  month  divided  bv  the 

* 

number  of  months. 

The  Committee  appreciates  that  it  is 
not  the  custom  of  all  companies  to  record 
all  of  the  statistical  data  required  as 
above,  and,  in  fact,  that  it  will  be  neces¬ 
sary  to  secure  some  of  it  only  after  con¬ 
ducting  tests  and  investigations.  Since 


it  is  not  possible  to  make  even  an  ap¬ 
proximate  analysis  of  costs  without  this 
information  the  importance  of  securing 
it  cannot  be  over-stressed. 

Fixed  Capital 

.The  Fixed  Capital  record,  as  shown  by 
the  Uniform  Classification  of  Accounts, 
naturally  groups  itself  as  follows: 

1.  Organization,  franchises  and  mis¬ 
cellaneous  intangible  capital. 

2.  Land  and  structures. 

3.  Production  and  Auxiliary  equip¬ 
ment. 

4.  Mains. 

5.  Customers’  services,  meters  .and 
their  installation. 

6.  Street  Lighting  equipment. 

7.  Gas  Appliances. 

8.  General  equipment. 

9.  Overhead  capital  cost,  which  in¬ 
cludes  miscellaneous  tangible  capi¬ 
tal  and  all  expenses  during  con¬ 
struction,  such  as  engineering, 
superintendence,  legal  fees,  injuries 
and  damages,  taxes,  interest  and 
miscellaneous. 

In  apportioning  Fixed  Capital  over  the 
basic  cost  elements  no  portion  should  be 
assigned  to  “Commodity  Cost”,  since  ob¬ 
viously  its  amount  does  not  vary  with 
the  extent  of  its  use. 

In  order  to  achieve  the  condition  of 
Going  Concern  every  company  will  have, 
of  course,  expended  certain  capital  cover¬ 
ing  Group  1,  above.  The  amounts  so  ex¬ 
pended  will  in  general  depend  upon  the 
magnitude  of  the  Fixed  Capital.  It  is, 
therefore,  logical  to  allocate  this  first 
group  in  exactly  the  same  manner  as  will 
hereinafter  be  indicated  as  proper  for 
Tangible  Fixed  Capital. 

The  obvious  key  to  the  allocation  of 
Group  2  is  the  character  of  its  use.  It 
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follows,  therefore,  that  Land  and  Struc¬ 
tures  used  for  Production  purposes,  dis¬ 
tribution  or  customer  use  should  be  as¬ 
signed  accordingly. 

The  magnitude  of  Group  3,  represent¬ 
ing  the  Production  Equipment,  will  de¬ 
pend  entirely  on  the  capacity  of  the  plant 
which  is  usually  fixed  by  the  maximum 
production  demand,  and,  therefore,  its 
resulting  cost  should  be  allocated  in  its 
entirety  to  “Production  Demand  Cost.” 

Group  4,  Transmission  Mains,  repre¬ 
sents  two  classes  of  investment,  name¬ 
ly — that  made  in  order  to  connect  two 
or  more  production  plants  and  (or)  to 
transmit  gas  supplied  from  an  outside 
point  to  a  distribution  center  and  that 
investment  made  for  the  purpose  of  dis¬ 
tributing  gas  from  production  points  and 
distribution  centers  to  the  customers. 
Cost  incident  to  the  former  is  properly 
chargeable  in  its  entirety  to  “Production 
Demand”  as  it  is  essential  to  the  delivery 
of  gas  to  the  distribution  system. 

The  cost  incident  to  the  latter  should 
be  treated  in  the  following  manner: 

The  mileage  of  distribution  mains  in 
general  varies  in  direct  proportion  to  the 
number  of  customers  served.  If  the  dis¬ 
tribution  demand  were  negligible  the  dis¬ 
tribution  main  system  could  be  composed 
entirely  of  the  minimum  main  size  which 
it  is  the  custom  to  lay.  It,  therefore,  fol¬ 
lows  that  the  cost  incident  to  the  capital 
required  to  provide  such  a  system  is 
properly  a  customer  cost.  Cost  incident 
to  the  difference  between  the  total  dis¬ 
tribution  main  investment  and  that  as 
determined  above  represents  the  cost 
which  should  be  charged  to  distribution 
demand. 

It  is  clear  that  cost  arising  from  in¬ 
vestment  representel  by  Group  5,  Cus¬ 


tomer's  Services,  Meters  and  their  In¬ 
stallation,  being  confined  to  an  individual 
customer  in  contradistinction  to  such  in¬ 
vestment  as  Production  Plant  (which  is 
used  jointly  by  all  the  customers),  is  in 
fact  a  customer  cost  to  be  divided  equit¬ 
ably  among  the  various  classes  of  cus¬ 
tomers. 

The  proper  allocation  of  Group  6, 
namely — Street  Lighting  Equipment,  is 
self-explanatory,  and  is  of  course,  prop¬ 
erly  chargeable  against  that  particular 
class  of  service.  For  convenience,  there¬ 
fore,  its  cost  may  be  classed  as  a  cus¬ 
tomer  cost. 

In  order  to  allocate  Group  7,  Gas  Ap¬ 
pliances,  it  is  only  necessary  to  analyze 
the  records  with  a  view  of  determining 
the  class  of  customer  on  whose  premises 
gas  appliances  are  installed  which  are 
owned  by  the  company.  When  this  fact 
is  ascertained,  the  cost  should  be  charged 
as  a  customer  element. 

Group  8 — General  Equipment — includ-  ■ 
ing  Office  Equipment,  Stores  Equipment, 
Shop  Equipment,  Transportation  Equip¬ 
ment,  Telephone,  Telegraph  and  Wire¬ 
less  system,  Laboratory  Equipment  and 
Miscellaneous  Property,  should  be  studied 
with  a  view  of  determining  the  use  to 
which  each  element  is  put.  When  ascer¬ 
tained,  the  investment  represented  by 
each  should  be  allocated  to  the  corres¬ 
ponding  Fixed  Capital  Group,  such  as 
Production  Plant,  Distribution  System 
and  General  Office.  Transportation 
Equipment  represents  a  typical  example. 
The  extent  of  its  use,  which  will  finally 
determine  its  division  among  the  basic 
cost  elements,  can  best  be  ascertained 
through  an  apportionment  account,  which 
if  maintained  as  a  running  record  will 
at  once  give  the  key  to  the  proper  alloca¬ 
tion. 

All  Fixed  Capital  of  a  general  nature 
which  cannot  readily  be  allocated  direct- 
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ly  to  any  of  the  cost  elements  might  be 
treated  as  is  Group  1, — namely  to  distrib¬ 
ute  it  on  the  basis  of  all  other  Fixed 
Capital. 

Group  9,  Overhead  Capital  Costs  rep¬ 
resenting  overhead  can  probably  best  be 
distributed  on  the  basis  of  Tangible 
Fixed  Capital.  If  in  any  particular  situa¬ 
tion  it  is  desired  to  check  the  effective¬ 
ness  of  this  method,  it  is  suggested  that 
each  account  be  studied  with  a  view  of 
its  direct  allocation  so  far  as  possible  to 
specific  physical  property.  If  in  any  case 
this  method  of  treatment  results  in  a 
final  allocation  differing  materially  from 
that  recommended,  it  will,  of  course,  in 
such  case  be  proper  to  use  the  answer 
so  determined  in  lieu  of  that  resulting 
from  the  more  simple  procedure. 

The  cost  incident  to  the  Fixed  Capital 
account  having  thus  been  divided  be¬ 
tween  the  three  cost  elements,  to  com¬ 
plete  the  analysis  it  is  but  necessary  to 
subdivide  these  three  elements  among  the 
several  classes  of  customers.  The  method 
herein  adopted  is  as  follows : 

1.  The  portion  of  the  investment  to 
be  assigned  to  “Customer  Cost”  has  al¬ 
ready  been  determined.  Owing  to  the 
fact  that  this  investment  is  not  uniform 
for  each  customer  for  the  several  classes 
of  service,  it  is  necessary  to  make  a 
study  of  this  investment  with  a  view  of 
reflecting  this  difference. 

2.  “Production  Demand  Cost”  should 
be  allocated  in  proportion  to  the  amount 
of  demand  which  each  class  of  service 
contributes  to  the  system  production  de¬ 
mand.  The  purpose  of  the  expenditure 
of  all  capital  having  to  do  with  the  pro¬ 
duction  plant  is  to  enable  the  Company 
to  send  out  gas  safely  in  ample  quantities 
to  meet  its  load  on  the  day  of  the  largest 
demand. 


3.  “Distribution  Demand  Cost”  should 
be  allocated  in  proportion  to  the  amount 
of  demand  which  each  class  of  service 
contributes  to  the  system  distribution  de¬ 
mand.  The  purpose  of  the  expenditure 
of  all  distribution  system  capital  is  to 
enable  the  Company  to  deliver  gas  in 
sufficient  quantities  during  the  period  of 
the  largest  demand  on  the  distribution 
system. 

Working  Capital 

In  order  to  distribute  properly  Work¬ 
ing  Capital  to  the  four  basic  cost  ele¬ 
ments,  it  is  necessary  first  to  determine 
its  makeup.  For  example,  the  amount  in¬ 
vested  in  the  following  items  should  be 
ascertained — 

1.  Coal,  Coke  and  Oil. 

2.  Production  Plant  Maintenance 
Parts. 

3.  Distribution  Department  Mainte¬ 
nance  Parts. 

4.  Pipe,  Fittings,  Meters,  Governors, 
etc.,  for  extensions  for  new  cus¬ 
tomers. 

5.  Gas  Appliances. 

6.  General  Office  Supplies. 

7.  Cash. 

Group  1,  the  cost  of  coal,  coke  and  oil 
is  partly  a  Production  Demand  element 
and  partly  a  Commodity  element.  The 
amount  of  these  materials  which  should 
be  on  hand  if  no  gas  is  actually  being 
sent  out,  but  the  production  plant  is  held 
in  readiness  at  all  times  to  meet  its  maxi¬ 
mum  demand,  represents  that  portion  of 
this  part  of  the  Working  Capital  which 
should  be  charged  to  Production  De¬ 
mand.  In  general,  it  is  probable  that 
thirty  days  supply  will  be  deemed  neces¬ 
sary  to  safely  satisfy  this  condition.  Cost 
of  carrying  any  stock  held  in  excess  of 
such  amount  represents  one  chargeable 
against  Commodity  Cost,  as  it  is  clear  that 
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it  is  necessary  only  because  gas  is  actual¬ 
ly  being  sent  out  from  day  to  day  in 
greater  or  less  quantity. 

Group  2  represents  material  held  in 
readiness  to  replace  any  production  plant 
part  that  fails,  and  therefore  is  as  much 
a  part  of  the  Production  Plant  Invest¬ 
ment  as  though  it  were  actually  in  serv¬ 
ice,  since  it  would  not  be  deemed  safe 

i 

to  operate  such  production  plant  without 
the  protection  afforded  by  having  such 
parts  on  hand.  This  investment  cost  is, 
therefore,  properly  chargeable  against 
Production  Plant  Demand. 

The  same  arguments  apply  to  Group 
3,  Distribution  Parts,  as  to  Group  2,  and 
the  investment  cost  represented  by  it 
should  be  charged  to  Distribution  De¬ 
mand. 

Group  4,  representing  the  investment  in 
materials  necessary  for  future  extensions, 
should  first  be  divided  between  Distribu¬ 
tion  Mains,  Services,  Meters  and  their 
connections.  The  methods  of  treating 
these  investments  follow  respectively  the 
treatment  accorded  to  Distribution  Mains, 
Customers’  Services,  Meters  and  Meter 
Installations. 

The  investment  represented  by  Group 
5,  Gas  Appliances,  is  obviously  a  Cus¬ 
tomer  Cost,  as  is  also  Group  6,  General 
Office  Supplies. 

Group  7.  The  cash  balance  which  it  is 
necessary  to  keep  on  hand  depends  upon 
the  extent  of  the  payroll  and  the  frequen¬ 
cy  of  payment  to  employes,  the  normal 
amount  of  customer  accounts  outstanding, 
etc.  A  study  of  the  necessities  for  main¬ 
taining  a  given  cash  balance  will  suggest 
the  method  of  treatment  with  a  final  re¬ 
sult  that  a  percentage  to  be  ascertained 
will  be  properly  chargeable  against  each 
of  the  four  basic  cost  elements. 


Having  divided  Working  Capital 
among  the  four  cost  elements,  it  is  neces¬ 
sary  to  sub-divide  each  among  the  several 
classes  of  service.  These  sub-divisions 
are  obtained  by  dividing  the  respective 
four  cost  elements  into  classes  on  the 
basis  of  the  number  of  customers,  the 
Production  Demand,  the  Distribution  De¬ 
mand  and  the  Sales  as  each  class  contrib¬ 
utes  to  the  total. 

ALLOCATION  OF  OPERATNG 
COSTS 

Production  Expenses 

In  order  that  the  recommended  analy¬ 
sis  may  be  equally  applicable  to  the  water 
gas,  coal  gas  and  a  combination  of  the 
two  methods  of  gas  manufacture,  each  of 
the  necessary  accounts  for  all  these  meth¬ 
ods  will  be  treated. 

There  are  but  two  of  the  four  basic 
cost  elements  that  have  to  do  with  the 
manufacture  of  gas,  namely — the  Pro¬ 
duction  Demand  and  Commodity.  Other¬ 
wise  expresed — the  Production  Expense 
will  depend  upon  the  magnitude  of  the 
Maximum  Demand  and  the  quantity  of 
gas  sent  out.  All  expenses  normally  in¬ 
cluded  under  Production,  will,  therefore, 
be  divided  between  Production  Demand 
and  Commodity  Cost,  with  the  excep¬ 
tion  of  the  operation  and  maintenance  of 
Commercial  Holders,  which  will  be  allo¬ 
cated  to  Distribution  Demand.  The  sub¬ 
accounts  and  their  recommended  treat¬ 
ment  are  as  follows : 

i.  Works  Superintendence 

This  account  includes  the  salaries  of 
superintendents,  assistants,  chemists,  day 
and  night  foremen,  and  station  clerks.  As 
this  expense  is  governed  by  the  size  and 
character  of  the  plant,  it  should  be  allo¬ 
cated  100%  to  Production  Demand. 
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2 .  Retort  Labor,  Generator  Labor 

The  cost  of  labor  employed  in  the  oper¬ 
ation  of  the  coal  gas  retorts,  generators 
and  accessories  and  the  handling  of  fuels 
used  in  the  retorts  and  generators  is 
charged  to  this  account.  The  cost  of  labor 
which  would  be  required  to  keep  the 
retorts  and  generators  under  fire  should 
be  allocated  to  Production  Demand;  all 
other  labor  should  be  allocated  to  Com¬ 
modity. 

j.  Purification  Labor 

This  account  includes  the  cost  of  labor 
such  as  foremen  and  laborers  employed  in 
emptying,  cleaning,  and  filling  purifier 
boxes,  and  such  other  labor  employed  in 
the  handling  of  purifying  materials.  This 
expense  is  directly  proportional  to  the 
quantity  of  gas  produced  and  is,  there¬ 
fore,  allocated  100%  to  Commodity. 

4.  Miscellaneous  Works  Labor 

The  cost  of  general  labor  not  specifi¬ 
cally  engaged  in  the  process  of  making 
gas  is  charged  here.  A  100%  allocation 
to  Production  Demand  is  recommended. 
All  of  this  expense  is  of  such  a  nature 
that  any  change  in  the  production  operat¬ 
ing  schedule  would  not  affect  it.  This  ex¬ 
pense  continues  whether  any  gas  is  pro¬ 
duced  or  not. 

5.  Fuel  Under  Retorts 

The  cost  of  fuel  used  under  retorts  is 
charged  to  this  account.  The  proportion 
of  fuel  used  in  bringing  the  benches  up 
to  heat  and  holding  them  at  this  heat  until 
charged  should  be  allocated  to  Produc¬ 
tion  Demand,  the  remainder  of  the  cost  of 
fuels  used  in  the  process  of  making  gas 
should  be  assigned  to  Commodity.  The 
amount  to  be  allocated  to  Production  De¬ 
mand  should  be  based  on  tests  made  for 
this  purpose. 


6.  Coal  Carbonized 

Into  this  account  is  charged  the  cost  of 
gas  coal  used  in  retorts.  A  100%  alloca¬ 
tion  to  Commodity  should  be  made  as  this 
expense  ceases  when  output  ceases. 

7.  Generator  Fuel 

The  cost  of  fuels  used  in  generators 
should  be  charged  to  this  account.  That 
proportion  of  generator  fuel  which  is 
used  when  gas  is  not  actually  being  made 
should  be  charged  to  Production  De¬ 
mand,  the  remainder  of  the  cost  of  fuel 
used  in  the  process  of  making  gas  should 
be  assigned  to  Commodity.  The  amount 
to  be  allocated  to  Production  Demand 
should  be  based  on  tests  made  for  this 
purpose. 

8.  Water  Gas  Enricher 

This  account  includes  the  cost  of  gas 
oil  and  naphtha  used  in  making  water  gas. 
The  expense  is  entirely  proportional  to 
the  quantity  of  gas  produced  and  is  there¬ 
fore  assigned  100%  to  Commodity. 

p.  Coal  Gas  Enricher 

A  100%  allocation  to  Commodity 
should  be  made,  as  this  account  includes 
the  cost  of  enricher  materials  which  is 
proportional  to  the  quantity  of  gas. 

t 

10.  Purification  Supplies 

This  account  includes  the  cost  of  ma¬ 
terials  used  in  gas  purification.  This  ex¬ 
pense  should  be  assigned  100%  to  Com¬ 
modity. 

11.  Miscellaneous  Works  Expense 

This  account  consists  of  the  cost  of 
sundry  supplies  and  expenses  incurred  in 
connection  with  the  works  and  not  in¬ 
cludable  in  the  other  accounts.  A  100% 
allocation  to  Production  Demand  is  rec- 
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ommended  as  this  expense  would  con¬ 
tinue  if  Production  were  curtailed. 

12.  Steam  Apportionment  Account 

The  steam  apportionment  account, 
which  would  include  the  following  ac¬ 
counts  : 

Boiler  Labor. 

Boiler  Fuel. 

Water. 

Maintenance  of  Furnaces  and  Boilers. 

Maintenance  of  Boiler  Apparatus. 

Maintenance  of  Steam  Accessories. 

The  total  of  these  accounts  should  be 
sub-divided  into  four  divisions,  namely: 

Cost  of  Steam  used  in  Production  of 
Water  Gas. 

Cost  of  Steam  used  in  Production  of 
Coal  Gas. 

Cost  of  Steam  used  in  Station  Use  and 
Stand-by  Service. 

Cost  of  Steam  used  in  Transmission 
Pumping. 

The  amount  to  be  apportioned  to  each 
division  may  be  determined  by  the  use  of 
steam  meters  or  based  upon  tests,  where¬ 
by  the  quantity  of  steam  used  in  the 
various  operations  can  be  ascertained. 

The  quantity  of  steam  used  in  the  ac¬ 
tual  production  of  water  and  coal  gas 
should  be  allocated  to  Commodity. 

The  quantity  of  steam  used  for  station 
use  and  stand-by  service  should  be  ap¬ 
portioned  between  Production  Demand 
and  Distribution  Demand.  The  quantity 
of  the  steam  used  in  heating  the  holders 
should  be  assigned  to  Distribution  De¬ 
mand,  the  remainder  to  Production  De¬ 
mand. 

The  entire  cost  of  steam  used  in  trans¬ 
mission  pumping  should  be  allocated  to 
Commodity  as  this  expense  varies  with 
the  quantity  of  gas  pumped. 


13.  Gas  Storage 

This  account  includes  the  cost  of  labor 
and  materials,  except  maintenance,  em- 
polyed  in  storing  and  regulating  the  sup¬ 
ply  of  gas  to  distribution  mains. 

This  expense  should  be  allocated  100% 
to  Distribution  Demand  as  holders  are 
provided  to  take  care  of  the  variations  in  . 
the  demand. 

14.  Maintenance  of  Works  and  Station 

Structures 

Maintenance  expenses  here  included 
are  caused  by  the  wear  and  tear  on  the 
buildings  and  structures  and  are  neces¬ 
sary  for  the  current  upkeep  of  the  prop¬ 
erty.  These  expenses  are  governed  by 
the  size  of  the  plant  and  are,  therefore, 
assigned  100%  to  Production  Demand. 

15.  Maintenance  of  Steam  Engines 

Maintenance  of  Internal  Combustion 
Engines. 

Maintenance  of  Miscellaneous  Power 
Equipment. 

Maintenance  of  Benches  and  Retorts. 

Maintenance  of  Water  Gas  Sets. 

Maintenance  of  Purification  Appara¬ 
tus. 

Maintenance  of  Accessory  Works 
Equipment . 

Maintenance  of  Laboratory  Equip¬ 
ment. 

Maintenance  of  Implements  and  Ac¬ 
cessories. 

The  cost  of  repairs  caused  by  the  wear 
and  tear  on  equipment  during  production 
which  are  due  to  use,  should  be  charged 
to  Commodity.  During  a  period  of  cur¬ 
tailment  certain  maintenance  expenses 
are  incurred  in  keeping  the  equipment  in 
condition  so  that  when  this  equipment  is 
again  called  into  operation  it  can  be  used 
to  capacity.  These  expenses  are  incurred 
in  being  ready  to  serve  and  should  be  al¬ 
located  to  Production  Demand. 
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1 6.  Maintenance  of  Commercial  Holders 

Into  this  account  is  charged  the  cost 
of  repairs  of  gas  holders  at  works  and  of 
those  at  distribution  stations.  This  ex¬ 
pense  should  be  allocated  100%  to  Dis¬ 
tribution  Demand. 

i/.  Gas  from  Other  Sources 

The  division  of  this  cost  betwen  Pro¬ 
duction  Demand  and  Commodity  Cost 
should  be  based  on  the  provisions  of  the 
contract  under  which  the  gas  is  pur¬ 
chased. 

Note:  Since  one  of  the  purposes  and 
perhaps  the  most  important  one  in  ana¬ 
lyzing  gas  company  costs  is  to  have  a 
sound  basis  for  good  future  judgment, 
this  account  should  be  segregated  further 
if  it  represents  a  substantial  part  of  the 
cost  of  all  gas  distributed.  In  such  event 
it  would  be  advisable  to  compute  the  re¬ 
placement  value  at  the  time  of  the  inquiry 
of  such  purchased  gas,  using  as  a  basis  a 
coal  gas  plant,  a  water  gas  plant  or  a 
combination  of  the  two,  as  the  economic 
conditions  dictate,  with  a  view  of  deter¬ 
mining  the  Production  Demand  Cost  and 
the  Commodity  Cost  from  such  plant, 
covering  both  capital  and  operating 
charges.  If  it  should  develop  that  the 
conditions  of  the  purchased  gas  contract 
do  not  reflect  costs  which  parallel  those 
of  the  estimated  reproduction  cost  and  es¬ 
pecially  if  the  latter  were  substantially 
higher,  indicating  the  possibility  of  the 
company's  inability  to  renew  the  contract 
under  as  favorable  terms,  an  explanatory 
note  should  be  appended  to  the  completed 
cost  analysis  setting  forth  the  situation 
so  that  otherwise  plans  for  the  future 
might  be  discounted  to  meet  the  possibil¬ 
ity. 

18.  Poivcr  from  Other  Sources 

The  cost  of  power  from  other  sources 
should  be  treated  precisely  as  has  been 
suggested  for  Gas  From  Other  Sources. 


19.  Residuals  Produced — Credit  Resid¬ 
ual  Expense 

The  net  credit  is  proportional  to  the 
quantity  of  gas  produced.  This  credit  is 
assigned  100%  to  Commodity. 

Allocation  of  Production  Expense  to 
Classes  of  Service 

Since,  as  already  indicated,  it  is  proper 
to  divide  Production  Expense  between 
Production  Demand  and  Commodity 
Costs,  it  is  logical  to  sub-divide  these 
costs  among  the  classes  of  service  in 
proportion  to  the  Production  Demand  and 
Sendout  respectively  which  each  contrib¬ 
utes  to  those  of  the  system  total.  It 
should  perhaps  here  be  noted  that  the  de¬ 
mand  which  each  class  imposes  upon  the 
Production  Plant  may  not  and  probably 
does  not  represent  the  largest  demand 
which  that  class  at  some  time  requires, 
but  is  only  such  part  of  it  as  occurs  when 
the  simultaneous  sum  of  the  demands  of 
all  classes  results  in  the  largest  Produc¬ 
tion  Demand. 

• 

DISTRIBUTION  EXPENSES 

1.  Transmission  Pumping 

This  account  includes  the  cost  of  pump¬ 
ing  gas  through  the  mains  to  the  distribu¬ 
tion  system.  The  cost  of  the  steam  used 
in  Transmission  Pumping  is  taken  care 
of  in  the  Steam  Apportionment  Account. 
An  analysis  of  the  other  items,  such  as 
labor,  fuels,  miscellaneous  supplies,  and 
purchased  power  used  in  connection  with 
pumping  gas  which  are  charged  to  this 
account,  would  be  desirable.  To  simplify 
the  process  of  allocating,  however,  if  all 
labor  and  miscellaneous  expense  were  as¬ 
signed  to  Distribution  Demand  and  all 
fuels  and  power  to  Commodity,  an  equit¬ 
able  allocation  would  result. 

2.  Distribution  Superintendence 

This  account  includes  the  cost  of  all 
labor  employed  in  superintending  the  op- 
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eration  of  the  street  department,  and  fit¬ 
ting  and  repair  shops.  The  expense  should 
be  allocated  to  Distribution  Demand  and 
Customer  in  accordance  with  the  invest¬ 
ment  in  the  Distribution  System. 

j.  Distribution  Supplies  and  Expense 

The  cost  of  office  maintenance  and  in¬ 
cidental  expenses  of  the  street  and  shop 
departments,  such  as  light,  heat,  tele¬ 
phone,  water,  ice,  etc.,  stationery,  and 
other  office  supplies  are  charged  to  this 
account.  An  apportionment  between  Dis¬ 
tribution  Demand  and  Customer  in  ac¬ 
cordance  with  the  investment  in  the  Dis¬ 
tribution  System  is  recommended. 

4.  Customers'  Premises  Work 

Removing  and  Resetting  Meters. 

Maintenance  of  Gas  Appliances. 

These  accounts  are  assignable  100% 
to  Customer.  As  the  various  classes  of 
customers  require  repairs  and  service 
peculiar  to  their  class,  records  should 
be  kept  so  that  these  costs  could  be  deter¬ 
mined. 

5.  Maintenance  of  Services 

Maintenance  of  Consumers'  Meters 

These  accounts  should  be  allocated 
100%  to  Customer. 

6.  Maintenance  of  Mains 

Maintenance  of  Shop  Buildings 

Maintenance  of  Distr.  Imp.  and  Ac¬ 
cessories 

Operation  of  Street  Lamps 

Maintenance  of  Street  Lamps 

These  charges  should  be  distributed  in 
the  same  proportion  as  the  respective 
physical  property. 


Allocation  of  Distribution  Expense  to 
Classes  of  Service 

A  method  of  dividing  Distribution 
Cost  between  Customer  Cost,  Distribu¬ 
tion  Demand  Cost  and  Commodity  Cost 
has  been  determined.  The  allocation  of 
Customer  cost  among  the  various  classes 
of  service  when  only  the  current  records 
of  the  Company  are  available  is  possible 
only  by  assigning  the  cost  in  direct  pro¬ 
portion  to  the  number  of  customers  in 
each  class  with  the  exception  of  street 
lamp  costs  which  are  direct  charges. 

In  perhaps  most  situations,  this  pro¬ 
cedure  would  not  result  in  any  material 
inaccuracy.  In  those  situations,  however, 
for  which  this  method  would  not  result 
in  a  reasonably  correct  division,  it  would 
be  necessary  first  to  undertake  an  addi¬ 
tional  study  with  a  view  of  determining 
how  much  higher  such  cost  is  per  custom¬ 
er  with  respect,  for  example,  to  industrial 
customers  and  domestic  customers.  This 
procedure  would,  of  course,  appear  to  be 
time-consuming  and  troublesome,  but  it 
is  doubtless  true  that  it  need  but  seldom 
be  done,  for  having  once  been  determined 
the  same  relative  difference  might  there¬ 
after  be  assumed  until  a  substantial 
change  arises  that  would  suggest  the  ad¬ 
visability  of  another  such  study. 

The  division  of  Distribution  Demand 
Cost  among  the  several  classes  of  service 
follows  the  same  reasoning  as  applied  to 
the  division  of  Production  Demand  Cost 
and  should  be  allocated  to  each  class  of 
service  in  proportion  to  the  extent  which 
each  class  of  service  contributes  to  the 
Distribution  Demand. 

As  is  the  case  with  all  Commodity 
Costs,  it  is  a  simple  matter  to  distribute 
this  item,  that  is — in  proportion  to  the 
total  sales  to  each  class  of  customer. 
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COMMERCIAL  EXPENSES 

Commercial  General  Labor. 

Commercial  Bookkeeping. 

Commercial  Contracts. 

Commercial  Collecting. 

Meter  Reading. 

Commercial  Supplies  &  Expense. 

Agent’s  Commissions. 

None  of  these  expenses  are  dependent 
upon  or  vary  with  the  Production  De¬ 
mand,  the  Distribution  Demand,  or  the 
Commodity,  but  vary  directly  with  the 
number  of  customers  served.  The  entire 
Commercial  Expense  is,  therefore,  al¬ 
located  to  Customer  Cost. 

/ 

Allocation  of  Commerical  Expense  to 
Classes  of  Service 

It  is  recommended  that  these  expenses 
be  divided  among  the  several  classes 
served  in  proportion  to  the  number  of 
customers  comprising  each.  If  it  is  de¬ 
sired  to  introduce  further  refinement, 
account  may  be  taken,  through  recourse 
to  analysis,  of  the  unquestioned  fact  that 
large  customers  frequently  involve  some 
added  expense. 

NEW  BUSINESS  EXPENSES 

New  Business  Management  Salaries. 

New  Business  Advertising  Salaries. 

Demonstrations. 

Advertising  Supplies  and  Expense. 

Canvassing  and  Soliciting. 

Miscellaneous  New  Business  Supplies 
&  Expense. 

These  accounts  include  all  the  expenses 
incurred  in  the  promotion  and  extension 
of  the  business.  The  purpose  of  spending 
money  for  New  Business  is  to  increase 
the  sale  of  gas. 


It  is  clear  that  the  justification  for  in¬ 
curring  the  cost  of  a  New  Business  De¬ 
partment  is  to  promote  the  sale  of  gas. 
This  result  can  be  achieved  in  many  ways, 
for  example — by  increasing  the  number 
of  customers,  by  the  sale  of  additional 
gas-using  appliances  to  existing  custom¬ 
ers  and  by  assisting  in  the  development 
and  promotion  of  new  uses  for  gas.  To 
the  extent  to  which  New  Business  costs 
are  incurred  to  increase  the  number  of 
customers  they  are  clearly  Customer 
Costs*  To  the  extent  to  which  money  is 
expended  to  further  the  remaining  two 
methods,  no  logical  claim  can  be  set  up 
for  allocating  it  against  either  Demand 
or  Commodity  Cost,  for  it  undoubtedly 
includes  some  elements  of  both.  Having 
assigned  in  any  particular  case  a  proper 
amount  against  Customer  Cost,  no  sub¬ 
stantial  error  would  result  if  the  remain¬ 
der  were  included  in  Commodity  Cost 
and  it  is  recommended  that  it  be  so 
treated. 

The  further  division  of  this  expense 
among  the  several  classes  of  service 
should  reflect  the  same  purposes  and  they, 
therefore,  supply  the  key  to  the  proper 
division  of  the  expense. 

GENERAL  AND  ADMINISTRA¬ 
TIVE  EXPENSES 

General  and  Administrative  Expenses 
naturally  divide  themselves  in  two  classes, 
namely — the  Direct,  or  those  which  can 
be  divided  with  mathematical  accuracy, 
and  the  Indirect,  or  Joint  Costs  which 
cannot  be  divided  mathematically  among 
the  four  basic  elements  of  cost.  Examples 
of  the  former  are  Insurance,  Injuries 
and  Damages,  Store  Expense,  Transpor¬ 
tation,  Rental,  Pensions,  Relief  and  Wel¬ 
fare  Work,  Franchise  Requirements  and 
Amortization  of  Franchise.  An  analysis 
of  these  costs  will  show  clearly  the 
amount  which  should  be  charged  to  Pro- 
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duction  Expense,  Distribution  Expense, 
Commercial  Expense,  New  Business  Ex¬ 
pense,  etc.  Once  these  amounts  are 
known  they  can  then  be  allocated  among 
the  four  basic  elements  of  cost  in  ac¬ 
cordance  with  the  methods  employed  for 
the  allocation  of  Production  Expense, 
Distribution  Expense,  etc. 

The  remaining  portion,  or  the  Joint 
Costs,  which  include  Salaries  and  Ex¬ 
penses  of  General  Officers,  Salaries  and 
Expenses  of  Office  Clerks,  Legal  Ex¬ 
pense,  etc.,  must,  since  they  do  not  lend 
themselves  to  mathematical  division,  be 
treated  with  a  view  of  giving  due  weight 
to  the  several  factors  affecting  them.  The 
most  important  are  undoubtedly: 

(a)  Number  of  customers. 

(b)  Value  of  Property. 

(c)  Operating  Income. 

The  question  of  the  weight  which 
should  be  assigned  to  each  is  one  which 
can  be  forcefully  presented  by  those  hold¬ 
ing  divergent  views  without  a  clear-cut 
decision  being  reached,  except  one  that 
would  be  influenced  by  superior  powers 
of  presentation.  The  question,  therefore, 
finally  resolves  itself  into  a  matter  of 
judgment.  In  any  given  apportionment, 
full  recognition  must  be  accorded  to  the 
fact  that  the  conclusion  is  not  susceptible 
of  mathematical  proof-,  but  that  any 
reasonable  inaccuracy  will  not  be  of  suffi¬ 
cient  magnitude  to  destroy  the  otherwise 
value  of  the  deductions  which  may  be 
drawn  from  the  analysis  as  a  whole. 

It  is  the  judgment  of  your  Committee 
that  substantial  accuracy  will  be  accorded 
to  each  factor  if  a  weight  of  25%  is  at¬ 
tached  to  the  number  of  Customer  fac¬ 
tor,  25%  to  the  Value  of  the  Property 
factor  and  50%  to  the  Operating  Income 
factor.  In  assigning  a  weight  of  50%  to 
the  Operating  Income  factor,  your  Com¬ 


mittee  has  been  swayed  by  the  unques¬ 
tioned  fact  that  such  control  as  it  is  pos¬ 
sible  to  have  over  these  Joint  Costs  will 
be  largely  influenced  by  the  ability  of  the 
Company  to  pay.  The  Operating  In¬ 
come  is  assuredly  the  criterion;  25% 
therefore,  of  the  total  Joint  Expense  is 
allocated  to  Customer  Cost,  25%  between 
Customer  and  Demand  Costs,  in  accord¬ 
ance  with  the  division  of  the  total  Fixed 
Capital,  and  the  remaining  50%  has  been 
arbitrarily  assigned  to  Commodity  Cost. 
When  the  total  Commodity  Costs  are  dis¬ 
tributed  to  the  various  classes  of  service, 
it  must  be  remembered  to  exclude  the 
item  of  General  Expense  here  referred  to, 
and  to  allocate  it  to  various  classes  of 
service  in  the  proportions  of  operating 
income  that  each  class  contributes  to  the 
total. 

Having  apportioned  the  direct  costs  as 
suggested,  they  will  already  have  been  di¬ 
vided  between  the  several  classes  of  serv¬ 
ice.  It  remains,  therefore,  to  similarly 
divide  the  joint  costs.  It  will  further  be 
recalled  that  25%  of  such  costs  has  been 
assigned  to  Customer  Cost,  25%  to  Cus¬ 
tomer  Costs  and  Demand  Costs,  follow¬ 
ing  the  same  rules  for  the  division  as 
adopted  for  the  allocation  of  the  Fixed 
Capital,  and  the  remaining  50%  has  been 
arbitrarily  assigned  to  Commodity  Cost. 
The  final  division  of  this  Joint  Expense 
among  the  several  classes  of  customers, 
therefore,  becomes  clear. 

It  has  been  suggested  that  the  Joint 
Costs  should  be  allocated  to  the  four  basic 
cost  elements  and  divided  between  the 
classes  of  service  in  the  same  proportion 
as  each  contributes  to  the  amount  charged 
for  the  service  rendered.  It  is  suggested, 
however,  that  before  using  this  method 
that  the  result  be  checked  with  the  answer 
obtained  by  applying  the  method  for  di¬ 
viding  the  Joint  Costs  as  explained  in  the 
preceding  paragraph. 
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The  first  method,  the  Committee  feels, 
is  based  on  logic  and  judgment  and  is 
the  one  that  should  be  used  if  it  varies 
greatly  from  the  second  one  which  is  an 
empirical  formula  set  up  for  simplifying 
the  work  of  allocation. 

TAXES 

1.  Property  and  Capitalization  Taxes 

Property  and  Capitalization  Taxes 
should  logically  be  allocated  to  the  three 
basic  cost  elements  in  accordance  with 
the  division  of  the  Fixed  Capital,  plus 
W orking  Capital,  and  these  should  be 
sub-divided  between  the  various  classes 
of  service  on  the  same  basis. 

2.  Gross  Receipts  Tax 

This  represents  an  item  of  expense 
which  cannot  logically  be  allocated  to  any 
of  the  four  basic  cost  elements,  since  it 
is  unrelated  to  cost,  but  bears  a  direct  re¬ 
lation  to  Operating  Revenue.  In  an  analy¬ 
sis  of  cost,  it,  therefore,  must  be  in¬ 
cluded  in  one  or  all  cost  elements  arbi¬ 
trarily  and  it  appears  to  the  Committee 
that  its  inclusion  as  a  Commodity  cost 
will  handicap  to  the  least  possible  extent 
the  deductions  to  be  drawn  from  the  anal¬ 
ysis  as  a  whole.'  Likewise  it  follows  that 
it  should  be  divided  between  the  various 
classes  of  service  in  accordance  with  the 
division  of  the  Operating  Revenue,  as 
explained  under  General  Expense. 

j.  Income  Taxes 

In  common  with  the  Gross  Receipts 
Tax,  the  Income  Tax  belongs  strictly  to 
none  of  the  four  basic  cost  elements  and 
must  be  arbitrarily  assigned  in  part  to  all 
or  to  one  in  its  entirety.  Again  it  will 
be  less  misleading  if  it  is  placed  in  the 
Commodity  Cost,  provided,  however,  that 


when  the  four  basic  cost  elements  are  fi¬ 
nally  divided  among  the  several  classes  of 
service,  it  must  then  be  divided  between 
those  classes  of  service  which  earn  a  re¬ 
turn  over  and  above  interest  and  other  de¬ 
ductions  on  the  basis  of  the  Net  Income 
contributed  by  each  class  as  explained 
under  General  Expense. 

4.  Miscellaneous  Taxes 

The  treatment  of  such  additional  taxes 
as  there  may  be  must,  of  course,  be  deter¬ 
mined  by  analysis  with  a  view  of  seeking 
their  cause  and  the  expense  allocated  in 
accordance  with  the  conclusions  to  be 
drawn  therefrom.  I11  some  instances 
water  bills,  rent  of  fire  protection  hy¬ 
drants  and  drainage  charges  are  erron¬ 
eously  classed  as  taxes.  The  possibility  of 
analyzing  and  allocating  these  costs  in 
accordance  with  the  facts  can  be  easilv 

J 

done  through  apportionment  accounts. 

RETIREMENT  EXPENSES 

A  division  of  Retirement  Expense 
among  the  several  classes  of  service  and 
the  basic  cost  elements  must  be  pre¬ 
ceded  by  a  recognition  of  the  fact  that 
the  liability  of  different  kinds  of  property 
to  retirement  accrues  at  varying  rates. 
It  is,  therefore,  essential  that  such  rates 
be  determined  as  accurately  as  may  be 
for  each  class  of  property.  The  total 
charge  to  retirement  expense  may  then 
be  divided  in  accordance  with  the  rates 
thus  established  and  charged  to  each  class 
of  service  in  the  same  proportion  as  has 
been  hereinbefore  determined  the  physi¬ 
cal  property  is  used  by  each  class.  The 
amount  thus  charged  to  each  class  may 
then  be  spread  over  the  three  basic  cost 
elements  in  accordance  with  the  methods 
followed  in  the  treatment  of  the  Fixed 
Capital. 
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EXHIBIT  “A” 

Analysis  of  Gas  Operating  Costs  and 
Fixed  Capital  into  Four  Basic  Cost  Elements 
and  Subdivision  of  Costs  Between 
Classes  of  Customers  Served 
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ANALYSIS  OF  FIXED  CAPITAL— DIVISION  BETWEEN  PRODUCTION  AND 

DISTRIBUTION 


Production 

Distribution 

Total 

Land  Occupied  by  Gas  Works 

200,000 

200,000 

Land  Occupied  by  Outside  Holder  Stations 

30,000 

30,000 

Rights  of  Way 

5,000 

5,000 

Miscellaneous  Land  Devoted  to  Gas  Oper- 

tions 

1,000 

— 

1,000 

Works  and  Station  Structures 

700,000 

*■ 

700,000 

Relief  Holders 

200,000 

200,000 

Commercial  Holders 

— 

800,000 

800,000 

Boiler  Plant  Equipment 

300,000 

300,000 

Steam  Engines 

50,000 

50,000 

Accessory  Power  Equipment 

40,000 

40,000 

Water  Gas  Sets 

200,000 

200,000 

Purification  Apparatus 

100,000 

100,000 

Accessory  Works  Equipment 

500,000 

• 

500,000 

Mains: 

Transfer  Mains 

100,000 

100,000 

Transmission  &  Distribution  Feeders 

300,000 

300,000 

Distribution  Mains 

1,600,000 

1,600,000 

• 

Services 

1,000,000 

1,000,000 

House  Governors 

20,000 

20,000 

Consumers  Meters 

600,000 

600,000 

Office  Equipment 

15,000 

5,000 

20,000 

Stores  Equipment 

1,000 

4,000 

5,000 

Shop  Equipment 

5,000 

5,000 

Transportation  Equipment 

10,000 

40,000 

50,000 

Laboratory  Equipment 

10,000 

10,000 

Miscellaneous  Equipment 

30,000 

20,000 

50,000 

Miscellaneous  Tangible  Capital 

3,000 

2,000 

5,000 

% 

% 

% 

Total  Fixed  Capital  Excluding  Organization 

2,460,000 

35.7 

4,431,000 

64.3 

6,891,000 

100.0 

Organization 

53,550 

35.7 

96,450 

64.3 

150,000 

100.0 

Total  Fixed  Capital 

2,513,550 

35.7 

4,527,450 

64.3 

7,041,000 
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ANALYSIS  OF  WORKING  CAPITAL  AND  ALLOCATION  TO  4  BASIC  COST  ELEMENTS 
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Total  Fixed  Capital  Plus  Working 

Capital  2,553,550  33.27  1,259,360  16.41  3,466,090  45.17  395,000  5.15  7,674,000 


ANALYSIS  OF  FIXED  CAPITAL  AND  WORKING  CAPITAL 

Subdivision  of  Costs  Between  the  Several  Classes  of  Service 
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Total  Fixed  Capital  Plus  Total 

Working  Capital  6,055,105  78.9  495,243  6.5  1,085,026  14.1  38,626  .5  7,674,000  100.0 


ANALYSIS  OF  OPERATING  EXPENSES 

Allocation  of  Operating  Costs  to  4  Basic  Cost  Elements 
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ANALYSIS  OF  OPERATING  EXPENSES — Continued 
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Total  Distribution  Expenses  750  .49  31,356  20.63  119,894  78.88  152,000  100.00 
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Distribution  Demand  =  17.57%  3,250 

Customer  =  46.73%  8,645 
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Total  Operating  Expenses  Including 

Taxes  and  Retirement  Expenses  156,288  10.91  95,596  6.68  399,249  27.88  780,867  54.53  1,432,000  100.00 


ANALYSIS  OF  OPERATING  COSTS 

Sub-Division  of  Costs  Between  the  Several  Classes  of  Service 
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ANALYSIS  OF  OPERATING  COSTS 

Sub-Division  of  Costs  Between  the  Several  Classes  of  Service 
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Amount  allocated  to  Operating  Income 

(Divided  on  Basis  of  Operating  Income)  25,974  70.2  4,218  11.4  6,401  17.3  407  1.1  37,000  100.0 

Income  Tax  (Divided  on  Basis  of  Operating  Income)  10,530  70.2  1,710  11.4  2,595  17.3  165  1.1  15,000  100.0 


SUMMARY  SHOWING  VALUE  OF  PROPERTY,  OPERATING  REVENUE,  OPERATING  EXPENSES  AND 

OPERATING  INCOME  DIVIDED  BETWEEN  CLASSES  OF  SERVICE 
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REPORT  OF  SUB-COMMITTEE  ON  STANDARDIZATION  OF 

QUESTIONNAIRES 


*  G.  S.  Cremer,  Chairman ,  The  Brooklyn  Union  Gas  Co.,  Brooklyn,  N.  Y. 


For  many  years  gas  company  account¬ 
ing  officers  have  talked  among  them¬ 
selves  of  the  Questionnaire  Evil,  the 
Annual  Nuisance,  and  the  Seven 
Weeks  Plague.  In  December,  before 
the  last  entries  are  made  in  the  books,  the 
flood  of  questionnaires  begins,  and  it  con¬ 
tinues,  with  new  requests  mixed  in  with 
second  and  third  requests  and  follow-up 
letters,  during  all  the  time  when  the  Ac¬ 
counting  Department  is  working  at  full 
speed  to  complete  its  trial  balance,  its  in¬ 
come  account  and  balance  sheet,  its  sum¬ 
mary  statements  for  the  board  meeting, 
annual  report  for  the  stockholders’  meet¬ 
ing,  report  to  the  Public  Service  Commis¬ 
sion,  report  to  the  State  Tax  Commission, 
Federal  income  tax  return,  Federal  and 
State  income  tax  information  returns, 
and  its  own  operating  and  statistical 
statements  and  records.  Then,  when  all 
of  these  things  have  been  done,  the  Ac¬ 
counting  Department  can  turn  its  atten¬ 
tion  to  the  questionnaires  which  have 
been  received  from  governmental  bu¬ 
reaus,  trade  associations,  publishers  of 
trade  directories,  investment  manuals, 
financial  journals,  and  newspapers,  bank¬ 
ing  houses,  insurance  companies,  and 
others  who  require  or  desire  information 
which  may  or  may  not  be  readily  avail¬ 
able. 

But  the  questionnaire  really  is  not  an 
evil,  and  it  need  not  be  a  nuisance  or  a 
plague  if  we  prepare  for  it  with  a  proper 
degree  of  foresight. 

There  is  an  old  saying  to  the  effect  that 
one  continues  to  be  happy  through  having 


been  happy.  This  is,  of  course,  true  of 
many  other  things  besides  happiness.  It 
is  especially  true  of  efficiency  in  account¬ 
ing  and  statistical  work,  in  which  we  fre¬ 
quently  find  that  we  can  reach  the  great¬ 
est  efficiency  in  a  given  task  only  by  hav¬ 
ing  first  done  something  else  which  may 
seem  to  be  very  indirectly  related. 

Preparation  is  prerequisite  to  per¬ 
formance  in  statistical  work  more  than  in 
work  of  any  other  kind.  Sometimes 
proper  preparation  is  almost  all  that  is 
necessary,  and  the  work  will  very  nearly 
accomplish  itself. 

Some  years  ago  it  was  quite  a  common 
custom  to  post  placards  on  the  wall  ad¬ 
vising  the  ambitious  (or  possibly  the 
dilatory)  to  “do  it  now.”  A  certain  New 
York  statistician  had  on  his  wall  a  sign 
which  read  “do  it  yesterday,”  and  if  any 
visitor  expressed  wonder  at  what  must  be 
the  energetic  nature  of  the  man  who 
could  “do  it  yesterday,”  he  would  explain 
that  these  words  really  are  the  expres¬ 
sion  of  an  idea  which  is  the  very  founda¬ 
tion  stone  of  what  statisticians  call  the 
“statistical  method.” 

There  is  one  principle  which  statisti¬ 
cians  have  always  followed,  and  which 
has  always  been  one  of  the  basic  ideas  in 
their  work.  This  principle  is  that  every 
piece  of  work  done  should  be  so  con¬ 
trived  that  it  will  be  done  once  for  all, 
so  that  any  further  research  or  computa¬ 
tion  will  be  based  upon  it,  rather  than 
substituted  for  it. 
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The  securing  of  a  practically  national 
uniform  system  of  accounts  has  made  it 
possible  to  apply  the  “once  for  all”  prin¬ 
ciple  to  reducing  the  amount  of  labor 
necessary  to  supply  all  the  information 
which  is  required  or  requested  in  the 
many  forms  of  questionnaires. 

The  primary  object  in  any  system  of 
accounts  is  to  make  possible  a  statistical 
presentation  of  the  facts  which  are  gath¬ 
ered  and  recorded  in  the  books.  Uniform 
systems  of  accounts  are  intended  to  make 
possible  the  presentation,  in  uniform 
style  and  content,  of  the  essential  facts 
concerning  a  number  of  separate  estab¬ 
lishments.  This  is  the  purpose  of  all  of 
the  uniform  systems  of  accounts  which 
have  been  adopted,  whether  voluntarily, 
as  has  been  the  case  with  more  than  sixty 
uniform  systems  adopted  by  members  of 
trade  associations  in  various  industries,  or 
under  compulsion  of  law,  as  has  been  the 
case  with  the  public  utility  companies. 
Uniform  systems  of  accounts  are  primar¬ 
ily  systems  of  classifications ;  uniform 
methods  of  presentation  of  results  must 
be  added  in  order  to  get  the  greatest 
possible  benefit  from  their  use. 

It  is  certain  that,  once  the  necessary 
preparation  has  been  made,  it  is  possible 
to  satisfy  any  and  all  reasonable  demands 
which  may  be  made  in  the  direction  of 
financial  and  statistical  information  with 
tables  made  up  exactly  in  accordance  with 
the  uniform  system  of  accounts  and 
planned  so  that  there  will  be  uniformity 
in  arrangement  and  method  of  presenta¬ 
tion  as  well  as  in  definition  or  classifica¬ 
tion. 

The  work  of  this  sub-committee,  as  it 
was  planned  by  the  Managing  Commit¬ 
tee,  was  the  collection  of  all  of  the  many 
questionnaire  forms  which  gas  companies 
are  now  under  the  necessity  of  filling  out 
each  year,  with  the  object  of  determining 


the  extent  and  character  of  the  informa¬ 
tion  called  for  and  eliminating  unneces¬ 
sary  or  cumbersome  items  and  co-ordi¬ 
nating  the  data  required. 

The  condition  which  has  made  it  neces¬ 
sary  for  this  subject  to  be  taken  up  seems, 
at  first  sight,  to  be  an  entirely  unneces¬ 
sary  evil.  In  many  ways  it  is  an  unneces¬ 
sary  evil,  but  the  unnecessary  features  of 
the  condition  are  really  only  a  very  small 
portion  of  the  whole,  and  it  is  our  pur¬ 
pose  to  pass  over  the  unnecessary  require¬ 
ments  for  information  entirely,  and  give 
our  whole  attention  to  showing  how  the 
gas  industry  can  comply  with  all  neces¬ 
sary  information  requirements  with  the 
least  possible  labor,  and  how  the  proper 
and  carefully  planned  presentation  of  in¬ 
formation  must  result  in  substantial  bene¬ 
fit  to  the  industry. 

General  Classification  of  Information 
Called  For 

The  study  which  has  been  made  of 
something  more  than  fifty  questionnaire 
forms  has  shown  that  the  items  of  infor¬ 
mation  required  may  be  conveniently 
classified  under  seven  general  heads.  By 
standardizing  the  arrangement  of  the 
subject  matter  under  these  seven  heads  in 
accordance  with  the  general  principles 
which  govern  the  designing  of  all  ac¬ 
counting  statements,  we  are  able  to  lay 
the  foundation  for  a  few  standard  ques¬ 
tionnaire  forms  which  will  fill  all  the 
needs  of  the  purposes  for  which  they  are 
intended. 

The  seven  general  heads,  and  the  sub¬ 
ject  matter  included  under  each  one  are 
listed  below : 

1.  Identification:  such  items  as  the  date 
and  place  of  incorporation,  reference 
to  the  law  under  which  the  company 
was  incorporated,  list  of  officers  and 
directors,  location  of  business  offices 
and  manufacturing  plants. 
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2.  Financial  structure:  list  of  securities, 
with  all  necessary  particulars  as  to 
each  issue. 

3.  Financial  status :  the  balance  sheet, 
set  out  exactly  according  to  the  uni¬ 
form  system  of  accounts,  with  items 
not  sufficiently  described  by  the  gen¬ 
eral  captions  either  explained  by  nota¬ 
tions  in  small  type  under  the  general 
captions  or  presented  in  sub-schedules. 

4.  Financial  results :  the  income  and 
profit  and  loss  accounts,  set  out  ac¬ 
cording  to  the  uniform  system  of  ac¬ 
counts  and  amplified  when  necessary 
in  the  same  manner  as  the  balance 
sheet. 

5.  Description  of  plant:  showing  the 
number  of  units  and  capacity  of  the 
principal  parts  of  the  manufacturing 
plant  and  distribution  system. 

6.  Operating  statistics :  showing  quanti¬ 
ties  of  gas  made  and  sold,  quantities  of 
materials  used,  residuals  produced  and 
sold,  and  similar  items. 

7.  Historical  summary:  showing,  by 
years : 

Dividend  record. 

Interest  record. 

Condensed  balance  sheet. 

Condensed  income  account. 

Statement  of  sales  and  other  serv¬ 
ice  data. 

Capacity  of  plant  and  other  physical 
data. 

General  Principles  Governing  the  Design 
of  Questionnaire  Forms 

There  are  a  few  general  principles 

which  should  govern  the  design  of  ques¬ 
tionnaire  forms,  whatever  their  purpose 

may  be. 

1.  The  fundamental  principle  in  the  de¬ 
signing  of  any  accounting  statement 
is  that  every  statement  should  lead  to 
a  definite  conclusion,  and  to  one  con¬ 
clusion  only.  The  best  way  to  make 
sure  that  all  similar  statements,  recit¬ 
ing  the  same  facts  for  different  pur¬ 
poses,  will  lead  to  the  one  correct  con¬ 
clusion  is  to  make  those  statements 
not  similar,  but  identical,  both  in  ar¬ 
rangement  and  in  content. 


2.  The  schedules  called  for  in  question¬ 
naire  forms  should  be  in  no  .way  dif¬ 
ferent  from  those  which  the  companies 
would  themselves  use  to  set  forth  sim¬ 
ilar  information.  There  should  be  no 
viewpoint  used  in  the  questionnaire 
which  is  not  in  accordance  with  the 
uniform  system  of  accounts  which  the 
company  is  obliged  to  follow  in  its  own 
books  and  its  own  reports. 

3.  There  should  be  uniformity  in  defini¬ 
tion  of  statistical  units  as  well  as  ac¬ 
counting  classifications.  There  is  un¬ 
fortunately  no  uniform  system  of  sta¬ 
tistical  classification  similar  to  the  uni¬ 
form  system  of  accounting  classifica¬ 
tion  in  existence  at  the  present  time, 
but  we  have  taken  care  that  there  shall 
at  least  be  no  conflict  in  the  meaning 
of  the  terms  used  in  the  forms  which 
this  committee  is  proposing. 

4.  Consideration  should  be  given  to  the 
regular  practice  of  the  companies 
which  must  make  up  the  reports,  in 
order  that  the  statistical  work  which 
they  do  for  their  own  purposes  may 
be  used. 

5.  Questionnaire  forms  should  be  so  ar¬ 
ranged  that  they  may  be  easily  com¬ 
bined  to  make  up  statistics  covering 
either  a  larger  territory  or  a  longer 
period. 

6.  No  unnecessary  or  irrelevant  informa¬ 
tion  should  be  called  for  or  given.  The 
report  should  not  make  public  prop¬ 
erty  of  intimate  information  on  mat¬ 
ters  of  operating  detail,  which  might 
become  the  subject  of  both  misunder¬ 
standing  and  misuse. 

7.  Questionnaires  should  call  for  deter- 
minable  facts  only.  Estimates  should 
not  be  imposed  upon  the  informant. 

Basic  Forms  for  Preparatory  Work 

A  very  desirable  saving  in  labor  and  a 
very  important  gain  in  uniformity  can 
be  accomplished  by  tabulating  once  the 
results  shown  by  the  books  of  account 
and  their  underlying  records,  and  using 
the  resulting  schedules,  or  parts  of  them, 
for  all  purposes  for  which  information 
is  required.  We  have  found  that  the  orig- 
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inal  tabulation,  when  properly  planned, 
can  form  the  only  basis  necessary  for 
reports  for  ten  purposes  which  are  listed 
below : 

1.  Record  of  audit  by  the  statistical 
method.  Auditing  by  the  statistical 
method  is  a  thing  which  is  by  no 
means  new,  but  which  it  would  be 
well  worth  while  for  every  gas  com¬ 
pany  to  develop. 

2.  Operating  reports  for  the  use  of  the 
company’s  own  officers,  directors, 
and  department  heads. 

3.  Reports  to  stockholders. 

4.  Reports  to  public  service  commis¬ 
sions. 

5.  Reports  to  tax  commissions. 

6.  Statistics  given  to  trade  associations. 

7.  Information  given  to  investment 
manuals,  banking  houses,  and  bond 
holders. 

8.  Information  given  to  governmental 
bureaus  for  censtis  or  other  statis¬ 
tical  purposes. 

9.  Basis  for  special  reports  which  may 
be  required  in  the  future,  in  connec¬ 
tion  with  rate  case  proceedings  or  the 
issue  of  new  securities. 

10.  The  same  forms  are  available  for  the 
making  of  budget  estimates  and  the 
comparison  of  budget  estimates  with 
actual  results. 

We  will  not  show  a  complete  set  of 
such  basic  forms  in  this  report,  but  will 
give  only  the  ones  which  are  the  imme¬ 
diate  basis  of  the  information  required 
by  questionnaires  of  the  ordinary  type. 
In  Appendix  A  we  show  a  series  of  six 
forms,  in  which  provision  is  made  for 
tabulating  the  essential  facts  ordinarily 
required  for  questionnaires  (and  which 
are  also  required  for  some  of  the  others 
of  the  ten  purposes  just  enumerated.) 
These  forms,  as  shown  here,  are  complete 
only  in  so  far  as  the  requirements  of 
questionnaires  are  concerned,  because  it 
is  not  our  intention  in  this  report  to  de¬ 


scribe  any  of  the  other  uses  which  can  be 
made  of  the  idea  of  basic  forms. 

Contents  of  Annual  Reports  to  Stock¬ 
holders 

The  work  of  this  committee,  as  it  was 
originally  planned,  did  not  include  any 
consideration  of  the  contents  of  annual 
reports  to  stockholders,  but  it  was  found 
necessary  that  we  should  cover  this  field 
to  a  certain  extent  in  our  preliminary 
comparison  of  all  the  different  types  of 
information  which  are  ordinarily  pub¬ 
lished.  We  have,  as  a  result  of  our  work 
in  this  field,  a  table  showing  the  principal 
contents  of  the  stockholders  reports  of 
twenty-four  representative  gas  companies 
and  a  compilation  of  the  requirements 
concerning  the  contents  of  such  reports 
made  by  the  fifteen  principal  stock  ex¬ 
changes  of  the  United  States  and  Canada. 
These  are  reproduced  in  Appendices  D 
and  E  as  information  of  general  inter¬ 
est,  but  this  committee  makes  no  recom¬ 
mendations  on  this  subject  at  the  present 
time. 

Standardization  of  Forms 

Having  laid  a  foundation  for  our  work 
by  means  of  this  preliminary  survey  of 
conditions,  we  must  now  decide  what  de¬ 
gree  of  standardization  in  our  methods 
of  giving  out  information  would  do  the 
most  good  for  the  gas  industry.  To  some 
persons,  the  word  “standardization” 
means  absolute  uniformity,  but  really 
there  are  different  stages  and  degrees  in 
standardization,  as  in  everything  else. 

Any  one  of  four  different  degrees  of 
standardization  might  be  recommended. 
These  are: 

1.  As  to  subject  matter  only;  that  is,  the 
same  items  to  be  expressed  in  the  same 
manner  in  every  questionnaire  in 
which  they  are  called  for. 
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2.  As  to  purpose;  one  form  for  invest¬ 
ment  manuals,  one  for  directories,  etc. 

3.  As  to  specific  parts;  that  is,  a  table 
given  in  one  questionnaire  would  be 
exactly  the  same  in  both  style  and  con¬ 
tent  in  every  other  questionnaire  in 
which  it  might  appear. 

4.  Complete  standardization;  one  stand¬ 
ard  statistical  summary,  filling  all  rea¬ 
sonable  requirements,  but  containing 
nothing  which  should  not  be  offered 
for  general  publication.  A  copy  of 
this  summary  to  be  sent  to  each  ap¬ 
plicant  for  information. 

Each  of  these  four  possibilities  has 
been  separately  considered  by  the  com¬ 
mittee,  and  the  arguments  upon  which  the 
choice  of  one  method  or  another  must  be 
based  are  as  follows : 

Standardization  of  Subject  Matter: 

Assuming  that  we  will  extend  the  idea 
of  standardization  only  as  far  as  the 
regulation  of  subject  matter,  let  us  see 
what  can  be  accomplished  without  any 
standardization  of  form  whatever. 

It  is  the  ambition  of  every  writer  to 
approach  his  subject  from  a  new  angle, 
to  get  a  new  “slant”  on  it,  as  they  say. 
It  is  likewise  the  ambition  of  every  pub¬ 
lisher  of  financial  journals,  investment 
manuals,  and  statistical  summaries,  to  set 
up  the  facts  which  he  is  able  to  gather 
concerning  the  affairs  of  a  utility  com¬ 
pany  in  a  way  that  is  different  from  the 
ways  of  other  publishers.  Each  one  has 
his  own  methods  for  selecting  and  inter¬ 
preting  the  essential  facts. 

The  most  necessary  thing  then  is  that 
they  should  all  receive  the  same  set  of 
facts  to  work  on,  and  that  the  facts 
should  be  presented  to  them  so  simply 
and  yet  so  completely  that  there  will  be 
no  chance  for  misinterpretation  or  mis¬ 
statement.  Sometimes  very  foolish  errors 
result  from  attempts  to  derive  figures 


which  are  not  stated  in  the  source  of  in¬ 
formation  at  hand.  For  example,  a  rea¬ 
sonably  well  known  financial  magazine 
got  hold  of  the  stockholders’  report  of 
one  of  our  gas  companies,  in  which  there 
were  found  a  balance  sheet  and  an  income 
account,  but  not  a  summary  of  the  profit 
and  loss  account,  and  in  which  the 
amount  of  dividends  paid  during  the  year 
was  not  mentioned.  The  man  assigned 
to  do  the  write-up  was  not  disturbed  in 
the  least  by  the  absence  of  this  item 
which  he  wished  to  state,  because  on  the 
balance  sheet  there  was  an  item  “divi¬ 
dends  declared,  $500,000.00.”  So  the 
article  appeared  with  the  statement  that 
“dividends  declared  during  the  year 
amounted  to  $500,000”  and  a  lot  of  those 
who  read  it  did  not  have  enough  analyti¬ 
cal  sense  to  discover  that  the  figure  of 
$500,000  quoted  from  the  balance  sheet 
really  represented  only  the  quarterly  divi¬ 
dend  which  had  been  declared  in  Novem¬ 
ber,  to  be  paid  on  January  1st  of  the  fol¬ 
lowing  year. 

Another  very  necessary  thing  is  that 
gas  companies  should  not  allow  them¬ 
selves  to  be  led  into  filling  out  ques¬ 
tionnaire  forms  which  involve  making 
computations  based  on  principles  to 
which  the  company  would  not  itself  sub¬ 
scribe.  A  few  examples  of  such  compu¬ 
tations  are: 

“Net  working  capital.” 

“Net  operating  income  before  depre¬ 
ciation  and  taxes.” 

“Times  interest  earned.” 

“Margin  of  safety,”  etc. 

Just  as  false  computations  must  be 
avoided,  so  also  must  we  be  on  our  guard 
against  false  words  to  describe  the  fig¬ 
ures  which  are  reported.  We  must  not 
be  enticed  into  filling  in  figures  in  spaces 
marked  “amortization  and  depreciation 
reserve,  including  reserve  for  contin¬ 
gencies”,  or  “charges  for  depreciation”, 
or  “taxes  charged  to  production  cost.” 
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Still  other  things  to  be  avoided  are  in¬ 
quisitive  questions  calling  for  informa¬ 
tion  which  outsiders  have  no  right  to  ex¬ 
pect,  such  as, 

“Prices  paid  for  coal,  coke,  and  oil.” 

“Have  you  any  coal  contracts  which 
run  for  more  than  one  year?” 

Useless  questions,  calling  for  informa¬ 
tion  which,  if  it  is  desired  by  the  pub¬ 
lisher,  might  better  be  obtained  without 
recourse  to  the  gas  companies.  Specimens 
of  this  type  are: 

Names  of  railroads  serving  the  town. 

Names  of  express  companies  making 
direct  deliveries. 

Impossible  questions,  calling  for  in¬ 
formation  which  the  companies  do  not 
possess,  and  which  could  only  be  an¬ 
swered  by  a  wild  guess  or  by  an  elabo¬ 
rate  computation,  or  a  special  investiga¬ 
tion.  Examples  are : 

Number  of  gas  ranges  in  use. 

Industrial  appliances  in  use  (state 
number  and  kind). 

Average  diameter  of  services  in  use. 

Number  of  wage  earners  employed  on 
the  15th  day  of  each  month. 

It  is  evident,  then,  that  a  great  deal  can 
be  accomplished  by  standardization  of 
subject  matter,  without  any  attempt  to 
standardize  the  questionnaire  forms 
themselves.  Standardization  of  forms 
may  be  of  three  degrees  :  as  to  purpose,  as 
to  specific  parts,  or  complete. 

Standardization  of  Questionnaire  Forms 
as  to  Purpose 

Several  members  of  this  committee 
have  been  of  the  opinion  that  the  most 
convenience  for  all  concerned  could  be 
obtained  by  the  adoption  of  three  sepa¬ 
rate  questionnaire  forms,  of  which  one 
would  be  for  the  use  of  investment  manu¬ 


als,  one  for  directories,  and  one  for  gas 
associations.  No  two  of  these  forms  would 
be  alike,  but  insofar  as  the  same  items 
might  occur,  they  would  be  identical  in 
language.  Three  such  forms  are  shown 
in  Appendices  A,  B  and  C.  If  these  are 
used  as  questionnaire  forms  to  be  filled 
out,  no  great  saving  in  labor  would  be 
made,  but  if  they  could  be  used,  not  as 
questionnaire  forms,  but  as  standard  ar¬ 
rangements  for  data  sheets  made  up  for 
distribution  in  place  of  the  filling  out  of 
questionnaires,  the  saving  would  be  very 
much  worth  while. 

The  arguments  for  and  against  this 
method  of  standardization  are: 

1.  Discontinuing  the  use  of  forms  espe¬ 
cially  suited  to  each  purpose  would  in¬ 
crease  the  work  of  the  recipients  of 
information  at  least  as  much  as  the 
work  of  the  givers  would  be  reduced. 
Apart  from  the  effect  on  our  own 
trade  associations,  this  would  not  mat¬ 
ter  so  much,  except  that: 

2.  The  interest  which  every  company  has 
in  the  correct  presentation  of  its  af¬ 
fairs  is  best  served  by  writing  up  any 
information  which  is  given  out  in  the 
exact  form  in  which  it  is  desired  that 
it  should  be  published,  without  any 
alteration  or  omission  whatever. 

Standardization  as  to  Specific  Parts 
The  next  step  in  standardization  is  the 
designing  of  specific  parts  for  question¬ 
naire  forms  or  data  sheets.  That  is  to 
say,  whole  tables  or  schedules,  instead  of 
individual  items,  would  appear  in  uni¬ 
form  style  wherever  they  might  be  used. 
The  form  of  Statistical  Summary  shown 
in  Appendix  A  is  arranged  in  six  parts, 
with  the  idea  that  any  of  these  parts  may 
be  used  intact  whenever  the  information 
it  contains  is  required. 

The  arguments  in  favor  of  such  a 
method  are: 

1.  It  would  insure  uniformity  in  arrange¬ 
ment.  W e  should  insist  especially  that 
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whenever  a  balance  sheet  or  an  income 
account  is  published,  it  must  be  set  up 
in  exactly  the  form  prescribed  by  the 
Uniform  System  of  Accounts.  Some 
of  the  balance  sheets  and  income  ac¬ 
counts  which  have  been  rearranged  by 
“financial  statisticians”  for  presenta¬ 
tion  in  investment  manuals  or  statisti¬ 
cal  services  have  been  weird,  uncanny, 
dissimulative  and  synecdochical.  They 
make  one  thing  of  Mark  Twain’s  enu¬ 
meration  of  three  kinds  of  liars  :  “liars, 
damned  liars,  and  statisticians.” 

2.  The  use  of  whole  standard  schedules 
would  secure  uniformity  in  content  as 
well  as  in  arrangement.  No  relevant 
fact  would  be  omitted  because  it  was 
not  asked  for,  and  the  natural  tendency 
of  outside  statisticians  to  base  conclu¬ 
sions  on  incomplete  information  would 
be  checked. 

The  arguments  against  this  method 
are  based  upon  the  thought  that  one  who 
would  advance  the  two  arguments  just 
given  is  too  optimistic.  Some  would  say 
that : 

1.  The  fact  that  we  give  out  figures  prop¬ 
erly  arranged  gives  no  assurance  that 
they  will  be  so  printed.  There  will  al¬ 
ways  be  some  who  want  to  print  con¬ 
densed  schedules  and  will  do  their  own 
condensing,  and  very  probably  do  it 
wrong,  if  we  do  not  do  it  for  them. 
(Our  answer  to  this  argument  is  that 
when  we  have  ourselves  furnished  cor¬ 
rect  figures,  properly  arranged,  our 
responsibility  is  ended.  We  can  not  at¬ 
tempt  to  regulate  the  three  classes  of 
statisticians.) 

2.  The  fact  that  we  furnish  all  relevant 
information  does  not  mean  that  it  will 
all  be  used.  (That  is  true,  but  never¬ 
theless  our  duty  is  not  done  if  we  give 
to  someone  who  intends  to  make  public 
use  of  the  information,  just  what  he 
asked  for,  when  we  know  that  he  did 
not  know  what  to  ask  for.) 

Complete  Standardisation 

Sometimes  the  boldest  stroke  gives  the 
best  results,  whether  the  game  be  tennis, 
golf,  or  statistics.  Caution  is  a  virtue,  but 
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diffidence  is  a  serious  fault.  Why  should 
we,  year  after  year,  and  at  the  time  of 
year  when  we  are  least  able  to  do  it, 
answer  separately  all  the  questions  and 
questionnaires  which  are  handed  to  us? 
There  is  not  a  large  gas  company  in  the 
country  which  does  not  have  to  use  one 
of  its  most  valuable  men  for  at  least  a 
month  each  year  to  supply  information 
in  all  kinds  of  odd  styles,  as  different 
people  ask  to  have  it  arranged  for  them 
(and  afterwards  correct  the  galley 
proofs),  and  do  it  at  just  the  time  when 
the  same  effort  put  into  doing  statistical 
work  for  his  own  company  would  be  of 
incalculable  value. 

These  requests  for  information  come 
from  sources  ranging  in  importance 
from  departments  of  the  Federal  govern¬ 
ment  to  college  students  gathering  mate¬ 
rial  for  class-room  essays.  Representatives 
of  the  Federal  government  have  expressed 
willingness  to  receive  properly,  arranged 
printed  data  sheets,  or  even  photostatic 
copies  of  certain  pages  from  our  annual 
reports  to  public  service  commissions,  in¬ 
stead  of  the  usual  questionnaire  forms. 
Why  should  we  continue  to  write,  type, 
or  paste  together,  in  exactly  the  style  and 
arrangement  “requested”,  the  copy  to  be 
used  by  publishers  of  newspapers,  trade 
journals,  financial  magazines,  investment 
manuals ;  investors  pocketbooks ;  direc¬ 
tories  and  catalogues ;  purveyors  or  sta¬ 
tistical  summaries  and  information  serv¬ 
ices  ;  “bureaus  of  information,”  brokers 
who  desire  condensed  information  for 
their  files;  stockholders  who  do  not  think 
their  regular  annual  report  is  sufficient ; 
bond  holders ;  trade  associations  and  sta¬ 
tistical  bureaus ;  statisticians  engaged  in 
special  research;  and  university  students 
gathering  material  for  class-room  essays 
or  graduation  theses?  To  all  of  these  we 
are  glad  to  give  all  the  information  about 
our  companies  and  our  industry  which  it 
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is  proper  that  an  outsider  should  receive, 
but  why  should  we  do  for  them  the 
work  which  they  should  do  for  them¬ 
selves,  and  for  which  they  are  receiv¬ 
ing  compensation  in  one  form  or  an¬ 
other  ?  One  comprehensive  statistical 
summary  might  be  printed,  and  copies 
sent  to  outsiders  on  request,  without 
further  comment,  and  without  assuming 
any  responsibility  for  the  use  which  these 
outsiders  may  make  of  them.  Inasmuch 
as  practically  all  of  the  information  which 
this  summary  would  contain  (and  more, 
too)  is  already  included  in  the  standard 
form  of  annual  report  to  public  service 
commissions,  and  is  therefore  public  prop¬ 
erty,  there  seems  to  be  no  serious  objec¬ 
tion  to  giving  the  whole  summary  (as 
shown  in  Appendix  A),  in  response  to 
every  request  for  such  information,  even 
though  not  all  of  it  is  actually  asked  for. 
We  never  refuse  information  of  this  type 
to  anyone  who  asks  for  it,  so  what  objec¬ 
tion  can  there  be  to  giving  to  a  questionist 
immediately  all  of  the  information  which 
he  could  have  if  he  should  ask  for  it? 

The  objection  which  one  would  natur¬ 
ally  make  to  the  idea  of  giving  question- 
ists  a  complete  line-up  of  information,  in¬ 
cluding  many  things  which  they  did  not 
ask  for,  is  that  giving  a  person  something 
he  does  not  know  how  to  use  amounts 
almost  to  giving  him  permission  to  mis¬ 
use  it.  But  we  believe  that  this  danger  is 
slight,  because  far  more  of  miscellaneous 
information  than  that  which  is  contained 
in  our  proposed  Statistical  Summary  is 
already  available  to  anyone  who  has 


enough  curiosity  to  apply  to  the  Public 
Service  Commission  for  permission  to  ex¬ 
amine  our  regular  annual  reports,  and 
very  little  trouble  has  been  caused  by  that 
fact. 

The  committee  has  weighed  the  advan¬ 
tages  and  disadvantages  which  might  re¬ 
sult  from  each  of  the  four  degrees  of 
standardization  enumerated  in  this  re¬ 
port,  and  would  recommend  that: 

1.  The  first  step;  or  standardization  of 
subject  matter  is  absolutely  essential. 

2.  The  second  step,  standardization  as  to 
purpose,  to  the  effect  that  we  may  at 
least  have  only  three  forms,  or  one  for 
each  of  the  three  most  important  pur¬ 
poses  for  which  questionnaires  are  or¬ 
dinarily  used,  is  not  subject  to  any 
serious  objection,  and  would  save  a 
very  considerable  amount  of  labor. 

3.  The  third  step,  standardization  as  to 
specific  parts,  has  been  accomplished 
by  the  committee,  so  far  as  was  pos¬ 
sible,  in  the  arrangement  of  the  three 
suggested  forms  shown  in  Appendix 
A,  B  and  C.  (The  same  is  also  true 
with  regard  to  the  first  step.) 

4.  The  fourth  step,  that  of  complete 
standardization,  is  the  logical  labor- 
saver,  and  while  there  are  instances  in 
which  its  use  might  not  be  wise,  the 
committee  does  not  hesitate  to  recom¬ 
mend  that  it  be  used,  with  proper  care 
and  discrimination,  by  companies 
which  have  no  reason  for  limiting 
themselves  to  the  second  step  in  stand¬ 
ardization.  In  the  few  cases  in  which  it 
is  thought  best  not  to  give  a  complete 
copy  of  the  already  prepared  summary 
specific  questions  could  be  answered 
separately,  as  they  have  been  in  the 
past. 
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APPENDIX  A 


Standard  Form  for  Statistical  Summary  for  Investment 

Manuals  and  for  General  Use 

1.  Exact  corporate,  firm,  or  individual  name. 

Location  of  main  business  office. 

List  of  executive  and  administrative  officers,  showing  title,  name  of  officer,  and 
address. 

List  of  directors. 

Type  of  organization  (joint  stock  company,  association,  partnership,  or  individ¬ 
ual.) 

If  a  corporation  or  association,  give  date  of  incorporation  and  duration  of 
charter,  state  in  which  incorporated,  and  reference  to  special  or  general  law 
under  which  incorporated. 

Synopsis  of  any  amendments  to  original  articles  of  incorporation. 

Names  of  predecessor  or  constituent  companies. 

Names  of  companies  owned,  controlled,  or  jointly  operated. 

Name  of  owning,  controlling  or  operating  company,  if  any. 

List  of  communities  served  with  gas,  stating  population  of  each,  number  of  con¬ 
sumers,  and  prices  charged  in  each. 

Other  service,  if  any,  furnished  by  the  Company. 

Total  number  of  employes  at  end  of  year  (including  officers.) 

2.  Capital  Stock:  show  for  each  issue  separately: 

Class  of  stock. 

•  Par  value  per  share. 

Dividend  rate  and  dates. 

Total  number  of  shares  authorized. 

Total  number  of  shares  actually  issued. 

Number  of  shares  reacquired  and  held  by  or  for  the  Company. 

Number  of  shares  actually  outstanding  at  end  of  year. 

Total  amount  of  capital  stock  actually  outstanding  at  end  of  year. 

Number  of  stockholders. 

Whether  stock  is  full-paid  or  non-assessable,  and  whether  any  personal  liabil¬ 
ity  attaches  to  ownership. 

Increases  and  authority  therefor,  including  (1)  action  by  stockholders,  (2)  by 
directors  and  (3)  by  public  authorities. 

Amount  unissued,  showing  (1)  options  or  contracts  on  same  and  (2)  specific 
reservation  for  conversion. 

For  preferred  stock  show: 

Whether  cumulative  or  non-cumulative. 

Preferences,  including  (1)  voting  power  (2)  dividends  (3)  distribution  of 
assets  on  dissolution  or  merger  (4)  redemption,  specifying  dates  when 
redeemable  and  prices  (5)  convertibility,  and  (6.)  special  provisions. 
Voting  Power. 

Where  stock  is  listed. 

Whether  books  close  before  dividends,  and  if  so,  when  closing  and  reopening 
take  place. 
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Registrar  (with  address.) 

Transfer  agent  (with  address.) 

Dividend  record,  since  organization. 

Long  Term  Debt:  show  for  each  issue  separately: 

Name  of  liability. 

Face  value  of  indebtedness  authorized. 

Nominal  date  of  issue. 

Date  of  maturity. 

Rate  of  interest  and  dates  due. 

Face  value  of  amount  outstanding. 

Face  value  of  amount  held  by  or  for  the  Company,  stating  whether  free  or 
pledged,  and  if  pledged,  the  name  of  the  issue  under  which  pledged,  and  the 
amount  pledged. 

Denominations. 

Whether  bonds  are  coupon  (registerable  as  to  principal)  or  registered,  inter¬ 
changeable  or  exchangeable. 

Exchangeability  or  convertibility  into  other  securities,  and  terms. 

Specified  reservation  of  stock  for  conversion. 

Whether  redeemable  in  whole  or  in  part  by  sinking  fund  or  otherwise,  show¬ 
ing  (1)  dates  (2)  price,  and  (3)  duration  and  place  of  public  notice. 

Security. 

Guaranty  and  terms. 

Assumed  by. 

Sinking  fund  provisions. 

Maintenance  and  renewal  fund  provisions. 

Provisions  as  to  earnings  and  property  governing  additional  issues. 

For  income  bonds,  state  whether  interest  is  cumulative  or  non-cumulative,  and 
what  provisions  are  made  regarding  past  due  interest. 

Tax  exemption. 

Kind  and  standard  of  money. 

Where  principal  and  interest  are  paid. 

Where  bonds  are  listed. 

Trustee  (with  address.) 

Interest  record,  since  date  of  issue. 
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BALANCE  SHEET 


(Give  figures  for - years  in  parallel  columns.) 

Assets  and  Other  Debits: 

Fixed  Capital 

Current  assets : 

Cash 

Notes  receivable 

Accounts  receivable 

Interest  and  dividends  receivable 

Marketable  securities 

Materials  and  supplies 

Prepayments 

Subscribers  to  capital  stock 
Miscellaneous  current  assets 

Total  current  assets 

Miscellaneous  assets : 

Investments  in  affiliated  companies 
Miscellaneous  investments 
Sinking  funds 
Replacement  fund 
Miscellaneous  special  funds 
Special  deposits 

Total  miscellaneous  assets 
Suspense : 

Unamortized  debt  discount  and  expense 
Property  abandoned 
Jobbing  accounts 

Clearing  or  apportionment  accounts 
Work  in  progress 
Miscellaneous  suspense 

Total  suspense 

Adjustment  accounts : 

Reacquired  securities 
Treasury  securities 

Total  adjustment  accounts 

Profit  and  loss — deficit 

Total  assets  and  other  debits 
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Contingent  Assets 
Liabilities  and  Other  Credits 

Capital  stock 

Premium  on  capital  stock 
Capital  stock  subscribed 
Total  stock  liability 


Long  term  debt 
Receivers’  certificates 

Current  liabilities : 

Notes  payable 
Accounts  payable 
Consumers’  deposits 
Matured  interest  unpaid 
Dividends  declared 
Matured  long  term  debt  unpaid 
Miscellaneous  current  liabilities 
Total  current  liabilities 


Accrued  liabilities: 

.  Taxes  accrued 
Interest  accrued 
Miscellaneous  accrued  liabilities 
Total  current  liabilities 

Advances  from  affiliated  companies 

Reserves : 

Retirement  reserve 
Casualty  and  insurance  reserve 
Unamortized  premium  on  debt 
Sinking  fund  reserves 
Contributions  for  extensions 
Contingency  reserve 
Miscellaneous  reserves 
Total  reserves 


Miscellaneous  unadjusted  credits 
Profit  and  loss — surplus 

Total  liabilities  and  other  credits 


Contingent  Liabilities 


INCOME  AND  PROFIT  AND  LOSS  ACCOUNTS 


(Give  figures  for - years  in  parallel  columns) 

Income  from  Operating  Properties 

Operating  revenues 
Operating  expenses* 

Uncollectible  bills 
Taxes 

Total  revenue  deductions 

Operating  income  applicable  to  corporate  and  leased  properties 
Rent  for  lease  of  other  gas  plant 
Amortization  of  limited  term  land  rights 

Total 

Rent  accrued  from  lease  of  gas  plant — Cr. 

Net  rent  deduction 

Balance  of  income  applicable  to  corporate  property 


Income  from  Non-Operating  Properties 

Miscellaneous  rent  revenues 
Interest  on  long  term  debt  owned 
Miscellaneous  interest  revenues 
Dividend  revenues 
Income  from  special  funds 
Miscellaneous  non-operating  revenues 

Total 

Non-operating  revenue  deductions 
Total  non-operating  income 
Gross  corporate  income 

Deductions  from  Gross  Corporate  Income 

Interest  on  long  term  debt 
Miscellaneous  interest  deductions 
Amortization  of  debt  discount  and  expense 
Amortization  of  premium  on  debt — Cr. 

Miscellaneous  amortization  chargeable  to  income 
Miscellaneous  deductions  from  gross  corporate  income 

Total  deductions  from  gross  corporate  income 

Net  income 


*Includes  provisions  for  retirements  amounting  to 
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Disposition  of  Net  Income 

Sinking  fund  appropriations 
Dividend  appropriations  of  income 
Miscellaneous  appropriations  of  net  income 

Total  appropriations  of  net  income 

Balance  transferred  to  surplus 

Balance  of  profit  and  loss  account  at  beginning  of  year 
Total  . 


Disposition  of  Surplus  : 

Dividend  appropriations  of  surplus 
Appropriations  to  reserves** 

Total  appropriations  of  surplus 

Miscellaneous  credits  to  Profit  and  Loss 
Miscellaneous  debits  to  Profit  and  Loss 

Net  amount  of  surplus  adjustments 
Increase  in  surplus  during  the  year 
Balance  of  Profit  and  Loss  Account  at  end  of  year 


**Includes  provisions  for  retirements  amounting  to 
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DESCRIPTION  OF  PLANT  AND  DISTRIBUTION  SYSTEM 


(Give  figures  for - years  in  parallel  columns) 

Production  equipment  in  place  at  end  of  year.  Capacity 

Coal  gas  plants  (M.  C.  F.  in  24  hrs.) 

Water  gas  plants  (M.  C.  F.  in  24  hrs.) 

Holders  (M.  C.  F.) 

Steam  plant  rating  (H.  P.) 

State  whether  all  of  the  above  equipment  was  actually  available  for  service  at 
the  close  of  the  year,  and  give  particulars  of  any  which  was  not. 

Give  particulars  in  same  style  as  above  for  production  equipment  installed  during 
the  year. 

Distribution  system  at  end  of  year : 

Mains  (in  miles) 

Services 
Meters  (active) 

Street  lamps 

Pressure  carried  on  high  pressure  system. 
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OPERATING  STATISTICS 
(Give  figures  for  current  year  only.) 


Boiler 


Fuels  used: 

Fuel 

Anthracite  coal, 

Tons 

Bituminous  coal, 

Tons 

Coke  (purchased), 

Tons 

Coke  (made  in  plant), 

Tons 

Water  gas  tar, 

Other  fuels 

Gals. 

Water  gas  oil  used, 

Gals. 

Residuals : 

Coke, 

Tons 

Coal  tar, 

Gals. 

Water  gas  tar, 

Gals. 

Drip  oil, 

Gals. 

Ammonia, 

Lbs. 

Fuel  Under  Coal  Generator 

Retorts  Carbonized  Fuel 


Produced  Sold  On  Hand 


years  in  parallel  columns.) 

M.  C.  F. 


(Give  figures  for- 

Gas  made 

Purchased  (except  from  affiliated  gas  companies.) 


Total  made  and  purchased 


Received  from  affiliated  gas  companies 
Transferred  to  affiliated  gas  companies 

Sold : 

To  the  public  (classify  further  when  possible*) 
To  municipalities 

To  other  unaffiliated  gas  companies 
Miscellaneous 
Total  sold 

Gas  distributed  free 
Unaccounted  for 

( Maximum 

Day’s  make  (M.  C.  F.)  •<  Minimum 

{ Average 

!  Maximum 
Minimum 
Average 

!  Maximum 
Minimum 
Average 


*Domestic,  commercial,  industrial. 
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APPENDIX  B 


Standard  Form  for  Statistical  Summary  for  Gas 

Company  Directories 


Name  of  Company . Location 

Controlled  by . 

Territory  Supplied  and  Prices  Charged . 


Population  of  Territory  Supplied 


Capitalization: 

Capital  Stock — Preferred — Authorized . Issued 

Common — Authorized . Issued 

Annual  Dividend — Preferred . Common 


Long  Term  Debt — Bonds: 

Amount  Outstanding . Due . Interest 


Executive  and  Administrative  Officers: 

NAME  ADDRESS 

President  . 

Vice  President  . . . 

Secretary  . 

Treasurer  . 

Controller  . . . 

General  Manager  . 

Engineer  . 

Superintendent  . 

Commercial  Manager  . 

Purchasing  Agent  . 

Industrial  Fuel  Engineer . . 


Description  of  Plant  and  Capacities: 
Types  of  Gas  Making  Apparatus . . . 


Total  Rated  Capacity  (M.  Cu.  Ft.  Per  24  Hrs.) 


Gas  Holder  Capacity . M.  Cu.  Ft. 

Maximum  Days  Send  Out . M.  Cu.  Ft- 


Manufacturing  Materials  Used: 

(2000  Lbs.) 
(2000  Lbs.) 


Coal — Anthracite 
Coke — Purchased 
Gas  Oil . 


Tons 

Tons 

Gals. 
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Bituminous. .  . 
Made  in  Plant 
Tar . 


Tons  (2000  Lbs.) 
Tons  (2000  Lbs.) 
. Gals. 


Residuals  Produced  and  Sold: 


PRODUCED  SOLD 

Coke — Tons  (2000  Lbs.) . 

Tar — Gals . 

Ammonia — Lbs . 


Gas  Made — Coal  Gas 
Oil  Gas. 


M.  Cu.  Ft.  Water  Gas . M.  Cu.  Ft. 

M.  Cu.  Ft.  Coke  Oven  Gas . M.  Cu.  Ft. 


Gas  Purchased — Kind . M.  Cu.  Ft. 

Gas  Transferred  to  Affiliated  Companies — Kind . M.  Cu.  Ft. 

Gas  Received  from  Affiliated  Companies — Kind . M.  Cu.  Ft. 


Gas  Sales  and  Consumers: 

M.  CU.  FT.  SOLD  NO.  OF  CONSUMERS 

Domestic  Uses  . 

Commercial  Uses  . 

Industrial  Uses  •  . 

Sales  to  other  Unaffiliated 
Gas  Companies 

(Specify)  . 


Municipal  Sales 
Other  Sales 

Total  Sales 


Gas  Distributed  Free . M.  Cu.  F  t 

Gas  Unaccounted  For . M.  Cu.  Ft. 


Price  of  Gas 


Miscellaneous  Data  and  Statistics: 

Calorific  Value — Standard — . B.T.U.  Average . B.T.U. 

Mains . Miles 

Services  . 

Meters  (active) . 

Street  lamps . 
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APPENDIX  C 


RETURN  THIS  COPY  TO 
AMERICAN  GAS  ASSOCIATION 


CONFIDENTIAL 

STATISTICS 


American  Gas  Association,  Inc. 


342  Madison  Avenue 

New  York.  N.  Y. 


NAME  OF  COMPANY . 

CITY . STATE . 

POPULATION  OF  CITY  SUPPLIED . OF  DISTRICT  SUPPLIED . IF  FIGURES  IN  THIS 

RETURN  APPLY  TO  MORE  THAN  ONE  LOCALITY  PLEASE  INDICATE  LOCALITIES  SUPPLIED . 


The  answers  to  the  following  questions  will  be  kept  in  strictest  confidence.  They  will  only  be  used  in  compiling,  gen¬ 
eral  statistics  regarding  essential  facts  concerning  the  industry  as  a  whole . 

Duplicate  copy  of  the  blank  is  sent  so  that  companies  may  retain  a  record  of  the  information  furnished. 

(Please  consult  Working  Sheet  attached  before  filling  out  this  questionnaire) 

Operating  Data  and  Statistics  for  Year  Ended  December  31,  1924 


1.  Plant  Capacity 

(a)  Total  Rated  Daily  Capacity  of  All  Gas  Producing  Equipment 

December  31 ,  1924. . . ; . MCF 

(b)  Amount  of  Above  Capacity  Available  for  Use . MCF 

(c)  Daily  Capacity  of  New  Gas  Producing  Equipment 

Installed  during  1924 . MCF 

(d)  Type  of  Equipment  Added . 


(e)  Total  Holder  Capacity  December  31,1924 . MCF 

(f)  New  Holder  Capacity  Added  during  1924 . MCF 

2.  Annual  Production 

(a)  Coal  Gas  Made . MCF 

(b)  Water  Gas  “  ** 

(c)  Oil  Gas  “  .  “ 

TOTAL .  “ 

3.  Gas  Purchased:  Coke  Oven  Coal  Water  Mixed  Natural  Oil  Total 

(a)  Quantity  (Gross) . MCF 

(b)  From  Whom  Purchased . 


4.  Manufacturing  Materials  Used 


(a)  Anthracite  Coal — Short  tons . .  . 

(b)  Coke  (Purchased)  “  “  . .  . 

(c)  Coke  made  in  plant  and  used  as 

(d)  Bituminous  Coal — Short  tons . . 

(e)  Other  Materials . 


Boiler 

Fuel 

1 

Fuel  Under 
Retorts 

2 

Coal 

Carbonized 

3 

Generator 

Fuel 

4 

(f)  Oil — Number  of  Gallons  used  for  gas  making . 

5.  Residuals,  Produced  and  Sold 

Produced  Sold 

(a)  Coke  short  tons .  .  . 

(b)  Coal  Tar  gallons .  .  . 

(c)  Water  Gas  Tar  “  . .  .  . 

(d)  Ammonia  [pounds . .  .  . 


Commercial  Data  and  Statistics  for  Year  Ended  December  31,  1924 

6.  Mains 

(a)  Total  Mains  December  31,  1924 — Miles . 

(b)  Pressure  Carried  on  High  Pressure  System . 

(c)  Mileage  of  main — both  high  and  low  pressure  laid  during  1924 — Miles . 

7.  Number  of  active  services  in  ground  December  31,  1924 . 

8.  Number  of  meters  in  active  service  December  31,  1924  . Ordinary . Prepay . Total 


Number  of 

9.  Classification  of  Gas  Sales  and  Customers  Customers  MCF 

(a)  Domestic  Uses . 

(b)  Commercial  Uses . 

(c)  Industrial  Uses . 

(d)  Sales  to  other  Gas  Companies  (Specify  Companies) . 


(e)  Other  sales . . 

TOTAL . 

10.  TOTAL  EMPLOYES  AS  OF  DECEMBER  31,  1924  (Including  Officers) 


348 


FINANCIAL  DATA 

Year  Ended  December  31,  1924 


Gas 

Electrical 

Railway 

Total— All 

Department 

Department 

Department 

Departments 

11. 

Gross  Operating  Revenues 

$ . 

• 

s . 

12. 

Operating  Expenses  (excluding  Taxes 

and  Retirement  Expense) 

$ . 

$ 

F3D  LvJ  GZ1  I3t]  f  y  1  GE1 

Vl  VI  Vl  itt]  vi  vi 

$ 

rm  rm  jm  rm  rm  rm 

1 A  1  |  A  |  1  A  |  !  A 1  |  A  |  1 A  ] 

$ . 

13. 

Retirement  Expense 

$ . 

$ 

Lv.1  [3D  Lm.1  i  \*  i  l  w  i  t/ 1 

Vl  |VJ  Vl  VJ  Vl  Vl 

$ 

rm  nn  rm  rm  rm  rm 

1  A 1  1  A  |  1  A  J  (  A  |  i  A  ]  |  A  | 

S . 

14. 

Taxes 

$ . 

$ 

f y  1  lui  ixi  f y  1  rm  run 

IV 1  |V1  1  a  1  1A  |  [  A  l  Vl 

$ 

jm  rm  rm  rm  rm  rm 

1  A  i  |  A  j  |  A  |  1 A  |  [A  )  |  A  | 

$ . 

15. 

Total  Operating  Expenses 

$ . 

$ 

f  \e  1  (%/ 1  DZl  1  wl  I  w  1  rcri 

VJ  VI  Vl  VI  Vl 

$ 

[«]  rm  nm  rm  rm  ; » i 

Vl  1 A  J  RT|  |  A  j  |  A  |  |  A  J 

S . 

16. 

Income  from  Operations 

(Item  11  Less  Item  15) 

$ . 

$ 

(3D  QE1  13D  (3D  fjZl  f3D 

VI  VI  VI  Vl 

S 

(3D  f  yi  [m  rm  rm  rm 

$ . 

17. 

Other  Income 

$ . 

$ 

rm  GZ1  QZ1  GD  (3D  [3D 

VI  VJ  VI  Lr*J  Vl  V! 

$ 

rm  fvi  fm  tm  rm  rm 

1 A  1  |  A  |  [A  |  |  A  |  |A  |  |  A  | 

s . 

18. 

Gross  Income 

$ . 

$ 

rm  rm  [3Z1  i  y  l  rm  ryi 

1 A  |  I  A  |  |  A 1  1 A  1  1 A  |  1 A 1 

$ 

rm  rm  jm  rm  rm  rm 

[  A  |  1 A  |  [A  1  ,  A  |  |  A  |  [  A  | 

$ . 

19. 

Income  Deductions 

$ . 

$ 

tin  fin  fy~i  (Vi  ryi  [in 

VJ  VI  VI  VJ  VJ  Vl 

s 

rm  [m  rm  rm  rm  rm 

1 A |  | A ]  | A |  [  A  j  1  A |  VI 

$ . 

20. 

Net  Income  Available  for  Dividends 

and  Surplus 

S . 

$ 

rm  [in  rm  [in  nn  nn 

1  A  1  |  A  1  1  A  1  1  A  1  [  A  |  |  A  | 

s 

mi  [in  rm  rm  rm  rm 

1 A  |  1 A  |  1 A  |  [  A  |  |  A  |  A 1 

$ . 

21. 

Total  Capitalization 

$ . 

$ 

fm  [in  rm  [in  tin  i  1 
|V|  VI  1 A  j  RC1  Rvl  Rv] 

s 

rm  rm  rm  rm  rm  •  wi 

1 A  |  1  A  J  1  A  |  [  A  |  |  A  |  ;  A  | 

s . 

22. 

Book  Value  Fixed  Capital 

$ . 

$ 

ryi  tin  rm  [m  [m  ryi 

1  A  |  I A  |  |  A  |  [A  |  I A  j  [A  j 

$ 

rm  rm  rm  fm  jm  rm 

1  A  |  |  A  |  |  A  |  |  A  |  i  A  |  ,  A  | 

s . 

23. 

Capital  Expenditures  during  1924 

$ . 

$ 

rm  rm  rm  rm  rm  rm 

1 A  ]  1 A  |  |  A  1  [VI  |  A  |  |  A  | 

$ 

rm  rm  rm  rm  rm  rm 

I  A  |  [  A  |  f  A  |  |  A  |  j  A  |  I  A  | 

$ . 

24. 

FINANCIAL  DATA 

Year  Ended  December  31,  1923 

Gas  Electrical 

Department  Department 

Gross  Operating  Revenues  $ .  $ . 

s 

Railway 

Department 

Total— All 
Departments 

S . 

25. 

Operating  Expenses  (Excluding  Taxes 
and  Retirement  Expense) 

$ . 

$ 

rm  rm  rm  rm  rm  rm 

1  A  |  |  A  |  |  A  |  |  A  |  |  A  |  |  A 1 

$ 

rm  rm  rm  rm  rm  1  m 

IVl  1 A  |  !  A  1  1  A  |  |  A  |  j  A  1 

S . 

26. 

Retirement  Expense 

$ . 

$ 

rm  rm  rm  rm  rm  rm 

1  A  |  I  A  |  |  A  |  |  A  |  |  A  |  i  a  | 

$ 

rm  rm  rm  rm  mi  m~i 

1  A  |  ;  A  |  |  A  |  [  A  |  j  "  i  i  "  i 

s . 

27. 

Taxes 

$ . 

$ 

rm  rm  rm  rm  rm  tm 

VI  1  A  |  1  A  |  1  A  |  1  A  |  |  A  | 

$ 

tm  rm  rm  tm  rm  rm 

1 A  I  [  A  1  [  A  |  I A  |  1  A  |  1  A  | 

$ . 

28. 

Total  Operating  Expenses 

$ . 

$ 

rm  rm  rm  tm  rm  nm 

1 A  1  1  A |  VI  1 A |  [ A  |  1  A  | 

$ 

rm  rm  rm  rm  rm  t  m 

1 A 1  |  A  ]  |  A  ]  1  A  |  1  A  |  1 A  ] 

$ . 

29. 

Income  from  Operations 

(Item  24  Less  Item  28) 

$ . 

$ 

tm  rm  fm  tm  rm  tm 

1 A  |  1 A  1  [  A  |  [  A  |  1 A 1  1 A  J 

$ 

rm  rm  rm  rm  rm  mi 

1 A 1  |  A  |  |  A  |  [  A^|  [  A  |  j  A  | 

s . 

30. 

Other  Income 

$ . 

$ 

rm  rm  i u i  t u i  i u  i  rm 

|A  |  1 A  |  |  A  |  [  A  |  |  A  |  |  A  | 

$ 

tm  tm  rm  rm  rm  rm 

1  A  |  1  A  |  i  A  |  1  A  |  Rvl 

s . 

31. 

Gross  Income 

$ . 

$ 

rm  ryi  fm  [m  [m  tm 

1  A  |  1  A  |  [  A  |  VI  VI  [  A 1 

$ 

tm  rm  rm  rm  rm  rm 

VI  V  1 A  1  |  A |  | A |  | A | 

$ . 

32. 

Income  Deductions 

$ . 

$ 

rm  i  m  rm  i  u  i  <  u  t  i  w  i 

1 A  |  |  A  |  |  A  |  |  A  |  1 A  j  1 A  | 

$ 

rm  rm  rm  rm  rm  rm 

1  A  |  '  A  |  |  A  |  |  A  |  1  A  |  ,  A  | 

$ . 

33. 

Net  Income  Available  for  Dividends 
and  Surplus 

$ . 

$ 

rm  rm  rm  rm  rm  rm 

1 A  |  1  A  |  1 A  |  |  A  |  |  A  |  |  A  | 

$ 

tm  rm  rm  rm  rm  rm 

1 A  |  I  A  |  I  A  |  I A  |  |^%1  1 A  ] 

$ . 

34. 

Total  Capitalization 

$ . 

$ 

rm  [m  nm  rm  [mi  rm 

VI  VI  VI  VI  [VI  [VI 

$ 

rm  rm  rm  rm  rm  t  m 

1 A  |  |  A  |  j  A  |  [  A  |  [  A  J  |  A  | 

$ . 

35. 

Book  Value  Fixed  Capital 

$ . 

$ 

rm  rm  [mi  i  u  i  i » i  i  y  [ 

1  A  |  I  A  |  1 A  |  I A  |  I  A  |  !  A  | 

s 

rm  rm  rm  rm  rm  rm 

1  A  |  |  A  |  i  A  |  |  A  |  |  A  1  i  a  | 

$ . 

36. 

Capital  Expenditures  during  1923 

$ . 

$ 

rm  rm  tm  rm  rmi  rm] 

|  a  1  1 A 1  |  A  |  1 A 1  1 A  j  [_AJ 

$ 

rm  rm  rm  r » i  mi  i u i 

[  A  |  j  A  |  |  A  |  1 A  |  [  A 1  [A] 

s . 

(Companies  are  Requested  to  Forward  Two  Copies  of  Their  Annual  Report 

When  Available) 

PLEASE  SIGN 
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RETAIN  THIS  COPY  FOR  YOUR  FILES 


CONFIDENTIAL 

STATISTICS 


American  Gas  Association,  Inc., 

342  Madison  Avenue 


New  York,  N.  Y. 


NAME  OF  COMPANY . 

CITY . STATE . 

POPULATION  OF  CITY  SUPPLIED . OF  DISTRICT  SUPPLIED . IF  FIGURES  IN  THIS 

RETURN  APPLY  TO  MORE  THAN  ONE  LOCALITY  PLEASE  INDICATE  LOCALITIES  SUPPLIED . 


The  answers  to  the  following  questions  will  be  kept  in  strictest  confidence.  They  will  only  be  used  in  compiling  gen¬ 
eral  statistics  regarding  essential  facts  concerning  the  industry  as  a  whole. 

Duplicate  copy  of  the  blank  is  sent  so  that  companies  may  retain  a  record  of  the  information  furnished. 

(Please  consult  Working  Sheet  attached  before  filling  out  this  questionnaire) 


Operating  Data  and  Statistics  for  Year  Ended  December  31,  1924 


1.  Plant  Capacity 


(a)  Total  Rated  Daily  Capacity  of  All  Gas  Producing  Eauipraent 

December  31,  1924 . . . MCF 

(b)  Amount  of  Above  Capacity  Available  for  Use . MCF 

(c)  Daily  Capacity  of  New  Gas  Producing  Equipment 

Installed  during  1924 . . MCF 

(d)  Type  of  Equipment  Added . . 


(e)  Total  Holder  Capacity  December  31,  1924 . MCF 

(f)  New  Holder  Capacity  Added  during  1924 . MCF 

2.  Annual  Production 

(a)  Coal  Gas  Made . MCF 

(b)  Water  Gas  “  .  “ 

(c)  Oil  Gas  “  .  “ 

TOTAL . .  “ 

3.  Gas  Purchased:  Coke  Oven  Coal  Water  Mixed  Natural  Oil  Total 

(a)  Quantity  (Gross) . MCF 

(b)  From  Whom  Purchased . . . 


4.  Manufacturing  Materials  Used 


(a)  Anthracite  Coal — 'Short  tons. . . 

(b)  Coke  (Purchased)  “  “  . . . 

(c)  Coke  made  in  plant  and  used  as 

(d)  Bituminous  Coal — Short  tons . . 

(e)  Other  Materials . 

(f)  Oil — Number  of  Gallons  used  for  gas  making . 

5.  Residuals,  Produced  and  Sold 

Produced  Sold 

(a)  Coke  short  tons .  .  . 

(b)  Coal  Tar  gallons .  .  . 

.  (c)  Water  Gas  Tar  “  .  .  . 

(d)  Ammonia  pounds .  .  . 


Boiler 

Fuel  Under 

Coal 

Generator 

Fuel 

Retorts 

Carbonized 

Fuel 

1 

2 

3 

4 

Commercial  Data  and  Statistics  for  Year  Ended  December  31,  1924 


6.  Mains 

(a)  Total  Mains  December  31,  1924 — Miles . 

(b)  Pressure  Carried  on  High  Pressure  System . 

(c)  Mileage  of  main — both  high  and  low  pressure  laid  during  1924 — Miles . 

7.  Number  of  active  services  in  ground  December  31,  1924 . 

8.  Number  of  meters  in  active  service  December  31,  1924 . Ordinary . Prepay . Total. . . 

Number  of 

9.  Classification  of  Gas  Sales  and  Customers  Customers  MCF 

(a)  Domestic  Uses . 

(b)  Commercial  Uses . 

(c)  Industrial  Uses . 

(d)  Sales  to  other  Gas  Companies  (Specify  Companies) . 


(e)  Other  sales . 

TOTAL . 

1  0.  TOTAL  EMPLOYEES  AS  OF  DECEMBER  31,  1924  (Including  Officers) 
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FINANCIAL  DATA 

Year  Ended  December  31,  1924 


Gas 

Electrical 

Railway 

Total— All 

Department 

Department 

Department 

Departments 

11. 

Gross  Operating  Revenues 

$ . 

$ . 

$ 

$ . 

12. 

Operating  Expenses  (excluding  Taxes 

and  Retirement  Expense) 

$ . 

$ ilEBil 

$ 

a  @  s  @  @  a 

$ . 

13. 

Retirement  Expense 

$ . 

$ lllllg 

$ 

a@@@@® 

$ . 

14. 

Taxes 

$ . 

$ issiii 

$ 

Gel  Gel  Gel  Gel  Gel  SI 

1*1  1*1  1*1  1*1  1*1  1*1 

$ . 

15. 

Total  Operating  Expenses 

$ . 

$  a  a  B  H  B  is 

$ 

B@@@@@ 

$ . 

16. 

Income  from  Operations 

(Item  11  Less  Item  15) 

S . 

C  njri  pzi  Gel  GZ]  GD  Gel 
\J>  |20  GO  120  1*1  !*J 

$ 

Gel  Gel  Gel  Gel  Gel  Gel 

1*1  1*1  1*1  1*1  1*1  1*1 

$ . 

17. 

Other  Income 

$ . 

$  aaaaaa 

$ 

GD  Gel  Gel  Gel  Gel  Gel 

1*1  1*1  1*1  1*1  1*1  1*1 

$ . 

18. 

Gross  Income 

$ . 

$  a a a  si  as 

$ 

BIBill 

$ . 

19. 

Income  Deductions 

$ . 

Q  Ge]  Gel  Gel  Gel  Gel  Gel 

1*1  1*1  1*1  |*1  |*i  1*1 

$ 

a  @  @  @  @  @ 

$ . 

20. 

Net  Income  Available  for  Dividends 

and  Surplus 

s . 

C  Gel  Gel  Gel  Gel  Gel  [y~l 

1*1  1*1  1*1  1*1  1*1  1  a  1 

$ 

a®@@@@ 

$ . 

21. 

Total  Capitalization 

$ . 

C  Gel  Gel  Gel  Gel  Gel  Gel 

i*l  1*1  1*1  1*1  1*1  I A  | 

$ 

Gel  Gel  Gel  Gel  Gel  Gel 

1*1  1*1  1*1  1*1  1*1  1*1 

$ . 

22. 

Book  Value  Fixed  Capital 

$ . 

O  r%n  nn  Gel  gd  GTI  Gel 
v  i*l  GO  GO  GO  GO  GO 

$ 

Gel  Gel  Gel  Gel  Gel  rwi 

1*1  1*1  1  *  1  1*1  1*1  1*1 

$ . 

23. 

Capital  Expenditures  during  1924 

$ . 

C  Gel  Gel  Gel  Gel  Gel  Gel 

1*1  1 A  J  1*1  '  A 1  [*|  .  A 1 

$ 

fw~i  Gel  Gel  f~u~i  Gel 

1  *  1  1*0  1*1  I  *  I  1 A  |  1 A  l 

$ . 

FINANCIAL 

DATA 

Year  Ended  December  31,  1923 

Gas 

Electrical 

Railway 

Total— All 

Department 

Department 

Department 

Departments 

24. 

Gross  Operating  Rpvennes 

$ . 

$ . 

$ 

$ . 

25. 

Operating  Expenses  (Excluding  Taxes 

and  Retirement  Expense) 

$ . 

C  Gel  Gel  Gel  GTI  SI  Gel 

V  1*1  1  A  1  I A  |  |  A  |  1 A 1  [A; 

$ 

Gel  Gel  Gel  Gel  SI  Gel 

1*1  1*1  1  *  1  1*1  1*1  1  *  1 

$ . 

26. 

Retirement  Expense 

$ . 

C  Gel  Gel  Gel  GTI  SI  Gel 
v  GO  GO  GO  GO  GO  GO 

$ 

@  @  @  s  @  @ 

$ . 

27. 

Taxes 

$ . 

C  Gel  Gel  Gel  Gel  Gel  Gel 
v  GO  GO  GO  GO  GO  GO 

$ 

B@@@@® 

$ . 

28. 

Total  Operating  Expenses 

$ . 

C  i  y  |  Gel  Gel  Gel  Gel  Gel 

v  1  a  l  1*1  1*1  1 A  J  l*l  L  A  j 

$ 

a  @  @  ®  @  s 

$ . 

29. 

Income  from  Operations 

(Item  24  Less  Item  28) 

$ . 

C  Gel  Gel  Gel  Gel  Gel  Gel 

V  1*1  I A  1  [A  1  1*|  1 A 1  I A  | 

$ 

Gel  Gel  Gel  Gel  Gel  Gel 

I  *  1  1  *  1  120  1*1  1*1  1*1 

$ . 

30. 

Other  Income 

$ . 

C  Gel  Gel  Gel  Gel  Gel  Gel 

V  1*1  1*1  1*1  1*1  1 A  1  [*| 

$ 

Gel  Gel  Gel  Gel  Gel  Gel 
|*|  1*|  |*|  1*|  |*|  |*1 

$ . 

31. 

Gross  Income 

$ . 

C  Gel  Gel  GTI  Gel  Gel  Gel 

l  A  |  [  A  |  [  A !  I  A 1  1 A 1  '  A  1 

$ 

@  a  @  a  a  @ 

e . 

32. 

Income  Deductions 

$ . 

C  Gel  Gel  Gel  SI  Gel  Gel 

1*1  *  A  |  1*1  [A]  [*1  1 A 1 

$ 

Gel  Gel  Gel  Gel  Gel  Gel 

1*1  !*1  1*1  1*1  1*1  1*1 

$ . 

33. 

Net  Income  Available  for  Dividends 

and  Surplus 

$ . 

O  f  \j  i  Gel  1  **  1  Gel  Gel  Gel 
s>  1*1  1*1  1*1  1*!  1*1  1*1 

$ 

a  @  @  a  @  a 

$ . 

34. 

Total  Capitalization 

$ . 

C  Gel  Gel  SI  SI  SI  Gel 

V  1*1  1*1  1 A 1  |  A  1  1*1  1  A] 

$ 

a  a  a  a  a  a 

$ . 

35. 

Book  Value  Fixed  Capital 

$ . 

C  Gel  Gel  Gel  Gel  Gel  Gel 

V  1 A  1  1 A 1  1  A  |  1*1  1*1  [*| 

$ 

Gel  Gel  Gel  Gel  Gel  Gel 
|*|  |*|  1*1  1*1  (*|  1*] 

$ . 

36. 

Capital  Expenditures  during  1923 

$ . 

$  @  a  a  @11  ill 

$ 

a  a  a  a  a  a 

$ . 

(Companies  are  Requested  to  Forward  Two  Copies  of  their  Annual  Report  When  Available) 

PLEASE  SIGN 


351 


CONFIDENTIAL  STATISTICS 
WORKING  SHEET 
AMERICAN  GAS  ASSOCIATION 


You  are  requested  to  read  carefully  this  working  sheet 
before  replying  to  questions  on  the  attached  blank.  This 
will  not  only  avoid  confusion  as  to  the  information 
desired  but  will  explain  changes  in  the  present  form  of 
questionnaire  and  the  purpose  for  which  the  informa¬ 
tion  is  required.  The  following  notes  are  numbered  to 
correspond  to  items  on  the  questionnaire: 

ITEM  1.  Place  under  subdivision  (a)  the  Manufacturers 
total  rated  capacity  of  your  gas  producing  equip¬ 
ment  installed  as  of  December  31,  1924.  Companies 
are  requested  to  include  capacities  of  all  stand-by 
equipment  in  their  total.  It  is  realized  that  in 
many  plants  all  of  this  rated  capacity  installed  is 
not  at  present  available  for  use  and  is  limited  by 
the  capacity  of  auxiliary  apparatus  for  purification, 
condensing,  etc.  Companies  that  can  readily  seg¬ 
regate  the  percentage  of  the  daily  rated  capacity 
of  their  gas  producing  equipment  which  is  avail¬ 
able  for  use  under  present  plant  conditions  are 
requested  to  enter  this  amount  under  subdivision 
(b).  Under  subdivision  (d)  give  both  coal  gas 
equipment  (specify  horizontals,  verticals,  etc.)  and 
water  gas  sets,  as  it  is  desired  to  indicate  the 
type  of  equipment  the  industry  is  adopting  for  ad¬ 
ditional  capacity. 

ITEM  3.  Indicate  under  (a)  the  kind  of  gas  pur¬ 

chased  by  placing  amount  under  headings,  Coke 
Oven,  Coal,  Water,  etc.  Also  place  name  of  com¬ 
pany  from  whom  purchased  under  (b). 

ITEM  4.  The  chief  purpose  of  this  question  is  to  ob¬ 
tain  the  total  amount  of  Anthracite  Coal,  Bitumi¬ 
nous  Coal  and  Coke  used  during  the  year  for  gas 
producing  purposes.  These  materials  have  been 
segregated  into  use  for  Boiler  Fuel  (Col.  1)  Fuel 
under  Retorts  (Col.  2)  Coal  Carbonized  (Col.  3) 
Generator  Fuel  (Col.  4)  and  care  should  be  taken 
to  see  that  such  materials  are  entered  in  proper 
column  to  indicate  such  use.  Under  “Made  Coke” 
(subdivision  c)  should  be  reported  only  that  portion 
of  the  Coke  made  in  Combination  Coal  and  Water 
Gas  Plants  which  is  in  turn  used  in  the  plant  as 
boiler  fuel,  fuel  under  retorts,  etc.  In  the  past 
some  companies  have  erroneously  reported  on  this 
item  the  total  coke  made  in  their  plant.  Subdivi¬ 
sion  (b)  (Purchased  Coke)  calls  for  Coke  used 
which  has  been  purchased  from  outside  sources. 
Other  Materials  (e)  may  be  entered  in  appropriate 
units  such  as  gallons  of  tar,  etc.,  without  conver¬ 
sion  to  coal  basis. 

ITEM  5.  Place  under  subdivisions  (a),  (b)  and  (c), 
first  column,  the  amount  of  your  residual  coke,  tar 
and  ammonia  produced  and  in  the  second  column 
the  amount  sold  during  the  year,  expressed  in  the 
units  specified.  This  item  differs  from  former  ques¬ 
tionnaires  which  called  for  Prices  of  Portions  Sold. 
It  has  been  decided  to  call  for  amounts  sold  in  or¬ 
der  to  report  the  secondary  products  of  the  Indus¬ 
try  available  for  consumption  to  correspond  to  the 
sales  of  the  primary  product-gas.  Residuals  sold 
rather  than  residuals  available  for  sale  is  specified 
to  avoid  any  confusion  due  to  inventories  carried 
over. 

ITEM  6.  So  many  companies  report  that  they  cannot 
segregate  high  pressure  and  low  pressure  mains 
that  we  are  asking  this  year  under  subdivision  (a) 
the  total  mains  only — both  high  and  low  pressure. 
Fractions  of  miles  need  be  carried  only  to  one 
decimal  point.  If  you  have  a  high  pressure  sys¬ 
tem  indicate  under  (b)  the  pressure  carried.  Place 
under  (c)  only  miles  of  main  laid  during  1924. 

ITEM  9.  Place  under  subdivision  (a)  expressed  in  MCF 
all  sales  of  gas  for  residential  use.  Place  in  sub¬ 
division  (c)  all  sales  of  gas  to  industries  manu¬ 
facturing  articles  for  resale.  Place  in  subdivision 

(b)  all  remaining  sales  not  specified  under  (a) 
domestic  uses  (which  would  include  househeating), 

(c)  industrial  uses  or  (d)  sales  to  other  gas  com¬ 
panies.  For  this  classification  Hotel  and  Restaurant 
sales  which  are  segregated  by  some  companies  would 
be  included  under  (b).  The  Classification  follows 
the  recommendations  and  definitions  of  the  Commit¬ 
tee  on  Analysis  of  Gas  Company  Statistics.  Sub¬ 


division  (e)  Other  Sales,  is  provided  for  miscel¬ 
laneous  sales  which  definitely  cannot  be  classified 
under  the  above  subdivisions,  and  will  be  reported 
as  unclassified.  It  should  form  a  small  percentage 
of  the  total  sales. 

The  Association  feels  that  if  the  full  possibilities 
for  increased  gas  sales  are  to  be  realized,  gas 
companies  must  ascertain  approximately  the  pro¬ 
portion  of  their  output  which  is  sold  for  the  ma¬ 
jor  uses  into  which  sales  can  be  classified.  It  is 
realized  that  at  present  the  segregation  called  for 
will  be  difficult  but  the  effort,  it  is  believed  will 
be  of  real  value  to  the  company  itself.  If  in  fill¬ 
ing  in  this  item  it  is  necessary  to  combine  any  of 
the  subdivisions  it  is  urged  that  companies  enter 
in  any  subdivisions  omitted  their  best  estimate  of 
the  percentage  of  their  total  sales  used  for  such 
purpose.  It  will  be  more  convenient  for  the  pur¬ 
pose  for  which  figures  are  desired  to  combine  sub¬ 
divisions  (b)  and  (c)  than  to  combine  either  of 
these  subdivisions  with  (a).  In  other  words  segre¬ 
gate  as  far  as  possible  your  residential  sales. 
Number  of  customers  need  not  be  filled  in  for  sub¬ 
divisions  (d)  and  (e).  Companies  that  do  not  dis¬ 
tinguish  their  customers  from  meters  are  requested 
to  place  number  of  meters  under  (a),  (b),  (c), 
and  total,  and  type  the  word  “meters”  at  head  of 
column. 

ITEM  10.  In  former  years  number  of  employees  has 
been  requested  under  classification  of  Salaried  Of¬ 
ficers,  Superintendents  and  Department  Managers, 
Works  and  Street  Foremen,  Clerks  and  other  salaried 
employees  and  wage  earners.  The  same  information 
is  required  this  year  but  entered  as  a  total,  as  of 
December  31,  1924.  Combination  companies  should 
report  proportion  of  total  employees  that  can  be 
assigned  to  Gas  Department. 

ITEMS  11-23.  This  year  the  Association  is  endeavor¬ 
ing  to  report  in  greater  detail  on  the  financial  as¬ 
pects  of  the  industry.  First  so  that  gas  company 
customers  and  the  general  public  may  be  advised 
of  the  financial  stability  of  the  industry  and  the 
value  of  gas  company  securities  as  an  investment. 
Second  so  that  such  data  may  be  available  in  re¬ 
plying  to  inquiries  from  financial  writers,  invest¬ 
ment  bankers,  etc.,  whose  publications  may  have  an 
important  influence  on  the  investing  public.  Such 
data  will  be  furnished  covering  the  Industry  as  a 
whole  and  not  with  regard  to  individual  com¬ 
panies.  The  items  follow  the  usual  form  of  financial 
statement  so  that  companies  can  readily  reply  from 
their  own  records.  Columns  for  Electrical  Depart¬ 
ment  and  Railway  Department  have  been  included 
for  the  use  of  combination  companies.  It  is  partic¬ 
ularly  important  that  such  companies  fill  out  all 
columns  on  item  11  and  item  22  where  the  data  is 
needed  as  a  means  of  determining  the  proportion  of 
capitalization,  taxes,  etc.,  applying  to  gas  opera¬ 
tions.  As  a  further  indication  of  the  information 
required  under  the  items  in  this  section  a  schedule 
of  account  numbers  specified  in  the  Uniform  Classi¬ 
fication  of  Accounts  for  Gas  Corporations  is  given 
at  the  end  of  this  working  sheet.  (Please  note  that 
it  is  the  total  of  the  accounts  referred  to  that 
is  desired — not  the  detail.)  The  following  ex¬ 
planation  of  specific  items  is  given. 

ITEM  11.  If  your  company  operates  a  gas  department 
only,  fill  out  the  first  column  and  leave  others  blank 
on  this  and  all  other  items.  Combination  com¬ 
panies  should  be  sure  to  fill  in  data  for  all  depart¬ 
ments  as  this  is  required  as  a  basis  for  segregating 
Capitalization,  etc. 

ITEM  12.  Only  the  first  and  total  columns  need  be 
filled  in. 

ITEM  14.  Place  under  this  item  the  total  of  all  your 
taxes  (Federal,  State,  Municipal,  etc.)  charged  dur¬ 
ing  calendar  year.  Combination  companies  that 
segregate  taxes  for  Gas  Department  are  requested 
to  state  basis  of  segregation  at  bottom  of  page  but 
in  any  case  fill  in  total  column. 

ITEMS  13  and  15.  The  first  and  total  columns  only 
need  be  filled  in  on  these  items.  Item  15  will  rep¬ 
resent  a  total  of  items  12,  13  and  14. 
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ITEM  17.  First  and  total  column  only  need  be  filled 
in.  Combination  companies  should  be  sure  to  fill 
in  total  column. 

ITEMS  18,  19,  20.  Combination  companies  may  fill 
in  the  first  and  total  columns  on  these  items.  If 
first  column  cannot  be  segregated  it  is  urged  that 
total  figure  at  least  be  given. 

ITEMS  21-22.  Place  under  Item  21  the  total  amount 
of  your  Stocks,  Bonds,  Notes  Payable  and  Con¬ 
struction  Advances  outstanding  December  31,  1924. 
Straight  gas  companies  should  fill  in  first  column 
only.  Combination  companies  should  fill  in  total 
column  only.  If  column  for  Gas  Department  is  filled 
in  state  basis  of  segregation  at  bottom  of  page. 
It  has  been  very  difficult  to  arrive  at  an  authentic 
figure  on  Capitalization  applying  to  the  gas  industry 
due  to  the  necessity  of  segregating  the  capitalization 
of  combination  companies  on  some  logical  and  ac¬ 
cepted  basis.  This  segregation  will  be  made  either 
on  a  basis  of  gross  revenue  (item  11)  or  Book 
Value  of  Fixed  Capital  (item  22)  so  it  is  im¬ 
portant  that  combination  companies  report  fully 
on  those  two  items.  (Account  No.  101  Uniform 
Classification  of  Accounts  for  Gas  Corporations  re¬ 
quires  subdivision  “Fixed  Capital — Gas”  ,  “Fixed 
Capital — Electric  for  all  property  used  in  distinct 
operations  but  permits  “Fixed  Capital — General”  for 
property  used  jointly.  Segregation  will  be  at¬ 
tempted  on  a  basis  of  the  first  two  accounts.)  Do 
not  deduct  Retirement  Expense  Accruals  from  Item 
22.  Your  co-operation  in  supplying  all  of  the  data 
called  for  above  will  enable  the  Association  to 
publish  an  authentic  figure. 

ITEM  23.  If  you  segregate  gross  and  net  additions  to 
Fixed  Capital — place  gross  additions  under  Item  24 
and  net  at  bottom  of  page. 

ITEMS  24  to  36.  Similar  information  is  desired  under 
these  items  for  the  year  ending  December  31,  1923. 


Following  is  a  schedule  of  accounts  taken  from  the 
Uniform  Classification  of  Accounts  for  Gas  Corporations 
which  apply  to  specific  items  in  this  division. 

Item  11 — Operating  Revenue  Accounts 

601  Metered  sales  to  general  consumers 

602  Flat  rate  sales  to  general  consumers 

603  Prepaid  gas  sales 

604  Other  gas  corporations 

605  Municipal  street  lighting 

606  Miscellaneous  municipal  sales. 

Item  12 — Operating  Expense  Accounts 

700-716  All  production  expenses — including  mainten¬ 
ance 

7.20-724  All  transmission  and  distribution  expenses 
— including  maintenance. 

730-732  All  street  lighting  expenses 

760-762  All  commercial  expenses — including  book¬ 
keeping,  meter  reading,  collecting,  etc. 

770-771.25  New  business  expenses 

7S0-790  General  and  miscellaneous  expenses,  includ¬ 
ing  general  office  salaries,  and  all  undistrib¬ 
uted  expenses  not  included  under  item  13 
Retirement  Expense.  This  item  should  also 
include  uncollectible  bills. 


Item  Vi — Taxes 

404  Taxes.  The  classification  requires  that  this  account 
shall  be  charged  at  regular  accounting  intervals 
with  the  period’s  proportion  of  the  taxes  applic¬ 
able  to  gas  department.  When  taxes  are  levied  on 
property  used  in  two  or  more  different  classes  of 
operations,  the  total  amount  of  the  levy  shall  be 
apportioned  by  the  accounting  company  on  some 
fair  basis  between  the  two  or  more  classes  of 
operations. 


Item  17 — Other  Income 
Miscellaneous  Operating  Revenues 


611 

Commissions  on  others’  gas 

612 

Rent  from  gas  appliances 

613 

Rent  from  property  used  in  operation 

614 

Merchandise  and  jobbing 

615 

Miscellaneous  operating  revenues. 

Non-Operating  Revenues 

421 

Miscellaneous  rent  revenues 

422 

Interest  on  long  term  debt  owned 

423 

Miscellaneous  interest  revenues 

424 

Dividend  revenues 

425 

Income  from  special  funds 

426 

Miscellaneous  non-operating  revenues 

427 

Non-operating  revenue  deductions. 

Item  19 — Income  Deductions 

431 

Interest  on  long  term  debt 

432 

Miscellaneous  interest  deductions 

433 

Amortization  of  debt  discount  and 

expense 

434 

Amortization  of  premium  on  debt — Cr. 

435 

Miscellaneous  amortization  chargeable 

to  in- 

come 

436 

Miscellaneous  deductions  from  gross 
ate  income. 

corpor- 

Interns  22  and  23 — Fixed  Capital  Accounts 

311 

Land 

312 

Structures 

313 

Boiler  plant  equipment 

314 

Steam  engines 

315 

Internal  combustion  engines 

316 

Accessory  power  equipment 

317 

Benches  and  retorts 

318 

Water  gas  sets 

319 

Purification  apparatus 

320 

Accessory  works  equipment 

321 

Mains 

322 

Services 

323 

Consumers’  meters 

324 

Consumers’  meter  installation 

325 

Street  lighting  equipment 

326 

Gas  appliances 

327 

General  equipment  (general  office, 

stores, 

shop,  and  transportation  equipment,  etc.) 

328  Miscellaneous  tangible  capital 
351  to  359  Overhead  costs  and  undistributed 
items  charged  to  Fixed  Capital. 


353 


APPENDIX  D 


Principal  Contents  of  Annual  Reports  to  Stockholders 
of  Twenty-Four  Representative  Gas  Companies 

Total 

Companies 

Reporting 


Locations : 

Main  business  office .  5 

Branch  offices  .  4 

Manufacturing  plants  .  6 

Names  and  addresses  of  officials : 

Directors  .  21 

Officers  . 21 

Registrars  .  6 

Transfer  agents .  6 

Date  of  annual  meeting .  8 

List  of : 


Constituent,  subsidiary,  owned  or  controlled  companies .  — 

Communities  served  (with  population  and  number  of  consumers  in  each*).  7 


Map  of  territory .  7 

Pictures  of  properties  .  12 

Report  of  the  President  and/or  other  officer,  stating: .  20 

Important  physical  changes  during  the  year .  3 

Important  financial  changes  during  the  year .  2 

Miscellaneous  matters : 

Growth  of  customers’  ownership .  5 

Number  of  stockholders  .  7 

Rate  of  return  earned  on  stock  and  on  value  of  property .  1 

Employes’  pensions,  savings  funds,  health  department,  group  life  in¬ 
surance,  service  records,  etc .  2 

Increase  in  population  and  industrial  resources  of  territory  served .  1 

Increase  in  facilities  for  service .  3 

Comment  on  taxes,  showing  total  amount  and  per  cent  of  operating  revenue 

and  net  operating  income .  1 

Changes  in  general  officers  during  the  year  .  — - 

Auditor’s  certificate  .  13 

Balance  sheet  (condensed)  .  24 

Balance  sheet  (comparative)  .  4 

Income  account  (condensed)  .  23 

Income  account  (comparative)  .  11 

Amount  of  gas  sales . 14 

List  of : 

Capital  stocks  . .  1 

Long  term  debt .  4 

Summary  of : 

Capital  expenditures .  4 

Retirement  reserve .  4 

Sinking  fund  reserve .  2 


*  Population  by  towns  stated  in  only  two  of  the  seven  reports. 


354 


Miscellaneous  reserves  — 

Taxes  for  the  year .  5 

Maintenance  charges  .  3 

Fixed  charges  for  the  year .  3 

Dividends  during  the  year .  7 

Miscellaneous  statistics : 

Number  and  capacity  of  manufacturing  plants .  6 

Holder  capacity  .  4 

Miles  of  main  .  10 

Number  of  services  .  3 

”  meters  owned  .  — - 

”  active  meters  .  19 

”  street  lamps  . : .  — 

Quantity  of  gas  made  .  1 

Maximum  and  minimum  days  send-out .  2 

Classification  of  gas  sales  (in  cublic  feet)  .  7 

Classification  of  industrial  consumers  .  1 

Comparative  records  (for  several  years)  : 

Annual  earnings  . . .  11 

Number  of  stockholders  .  5 

Dividend  record  .  1 

Amount  of  gas  sales .  11 

Gas  sales  (cubic  feet)  .  1 

Plant  investment .  2 

Plant  capacity  .  3 

Holder  capacity  .  2 

Miles  of  mains  .  1 

Number  of  services  .  1 

Number  of  active  meters .  12 

Taxes  .  1 
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APPENDIX  E 


Annual  Information  Requirements  of  Fifteen  Stock 

Exchanges 


Baltimore  Stock  Exchange 

To  furnish  the  Exchange  with  a  copy  of  its  annual  report  and  copies  of  such 
other  reports  as  may  be  issued  to  stockholders. 

To  be  subject,  at  the  call  of  the  Committee  or  proper  officer  of  the  Exchange, 
to  the  requirement  of  furnishing  an  exhibit  of  its  financial  condition.  Failure 
to  comply  with  such  request,  or  the  demonstrated  insolvency  of  a  corporation, 
may  be  considered  sufficient  reason  for  suspending  dealings  in  the  securities  of 
such  delinquent  or  insolvent  corporation. 

Boston  Curb  Exchange 

Any  further  information  must  be  furnished  to  the  Secretary  upon  application. 

Boston  Stock  Exchange 

Furnish  to  this  Committee  at  any  time,  on  demand,  such  reasonable  informa¬ 
tion  of  its  general  condition  as  may  be  required. 

Publish  at  least  once  every  year,  on  or  before  the  date  of  the  annual  meeting,  a 
detailed  statement  of  its  physical  and  financial  condition,  together  with  an  ac¬ 
count  of  its  income  and  expenditures  and  a  balance  sheet,  and  also  include  an 
income  account  and  balance  sheet  of  subsidiary  companies. 

Chicago  Stock  Exchange 

To  publish  once  in  each  year  and  submit  to  the  stockholders  and  The  Chicago 
Stock  Exchange,  a  statement  of  its  financial  condition,  a  consolidated  income 
accounting  covering  the  previous  fiscal  year,  a  consolidated  balance  sheet  show¬ 
ing  assets  and  liabilities  at  the  end  of  the  year,  or  an  income  account  and  balance 
sheet  of  the  parent  company  and  all  constituent,  subsidiary,  owned  or  controlled 
companies. 

Detroit  Stock  Exchange 

To  furnish  the  Secretary’s  office  with  true  copies  of  its  annual  financial  state¬ 
ment  and  such  other  statements  of  its  condition  as  it  may  issue  from  time  to  time 
to  its  stockholders;  to  furnish  on  demand  such  reasonable  information  of  its  con¬ 
ditions  or  corporate  affairs  as  may  be  required  by  the  Board  of  Governors. 

Los  Angeles  Stock  Exchange 

Issue  at  least  once  every  year,  a  detailed  statement  of  its  physical  and  financial 
condition,  together  with  an  account  of  its  income  and  expenditures  and  a  balance 
sheet,  and  also  include  an  income  account  and  balance  sheet  of  subsidiary  com¬ 
panies,  if  any. 

Montreal  Stock  Exchange 

To  publish  at  least  once  in  each  year,  and  submit  to  the  stockholders,  at  least 
fifteen  days  in  advance  of  the  annual  meeting  of  the  corporation,  a  statement  of 
its  physical  and  financial  condition,  an  income  account  covering  the  previous  fiscal 
year,  and  a  balance  sheet  showing  assets  and  liabilities  at  the  end  of  the  year; 
also  annually  an  income  account  and  balance  sheet  of  all  constituent,  subsidiary, 
owned  or  controlled  companies ;  or  a  consolidated  income  account  and  a  consoli¬ 
dated  balance  sheet-  Copies  thereof  to  be  sent  to  the  Montreal  Stock  Exchange. 

New  Orleans  Stock  Exchange 

Listed  corporations  shall  be  required  to  furnish  periodical  statements  of  their 
condition  and  periodical  earnings  statements  to  the  New  Orleans  Stock  Ex¬ 
change. 
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New  York  Curb  Market 

To  publish  annually  an  income  account  and  balance  sheet. 

To  publish  and  submit  to  the  stockholders  at  least  ten  days  in  advance  of  the 
Annual  Meeting  of  the  Company,  a  statement  of  its  physical  and  financial  condi¬ 
tion,  an  income  account  covering  the  previous  fiscal  year,  and  a  balance  sheet 
showing  assets  and  liabilities  at  the  end  of  the  year ;  also  annually  an  income  ac¬ 
count  and  balance  sheet  of  all  constituent,  subsidiary,  owned  or  controlled  com¬ 
panies,  and  to  furnish  the  Exchange  with  certified  copies  thereof. 

New  York  Stock  Exchange 

To  publish  once  in  each  year  and  submit  to  the  stockholders,  at  least  fifteen 
days  in  advance  of  the  annual  meeting  of  the  corporation,  a  statement  of  its  fi¬ 
nancial  condition,  a  consolidated  income  account  covering  the  previous  fiscal  year 
and  a  consolidated  balance  sheet  showing  assets  and  liabilities  at  the  end  of  the 
year,  or  an  income  account  and  balance  sheet  of  the  parent  company  and  of  all 
constituent,  subsidiary,  owned  or  controlled  companies. 

Philadelphia  Stock  Exchange 

To  publish  at  least  once  in  each  year  an  income  account  covering  the  previous 
fiscal  year,  and  a  balance  sheet  showing  assets  and  liabilties  at  the  end  of  the 
year,  a  copy  of  which  signed  by  an  officer  of  the  corporation  will  be  filed  with 
the  Philadelphia  Stock  Exchange  within  four  months  after  the  end  of  its  fiscal 
year,  unless  a  further  period  is  granted  in  the  discretion  of  the  Stock  List  Com¬ 
mittee.  (This  statement  the  committee  recommend  be  sent  to  the  stockholders 
at  least  fifteen  days  in  advance  of  the  annual  meeting  of  the  corporation.) 

Pittsburgh  Stock  Exchange 

To  furnish  to  the  Secretary  of  this  Exchange  at  least  once  in  each  year,  and 
not  later  than  the  date  of  the  annual  meeting  of  the  corporation,  a  statement  of 
physical  and  financial  condition,  and  income  account  of  the  previous  fiscal  year, 
and  a  balance  sheet  showing  assets  and  liabilities  at  the  end  of  such  year.  This 
exchange  to  have  the  right  to  publish  any  or  all  of  such  reports,  at  its  discretion. 

To  furnish  to  the  Board  of  Directors  of  this  Exchange,  at  any  time  on  de¬ 
mand  such  reasonable  information  of  its  general  condition  or  corporate  affairs 
as  may  be  required. 

St.  Louis  Stock  Exchange 

Publish  at  least  once  every  year  on  or  before  the  date  of  the  annual  meeting  a 
detailed  statement  of  its  physical  and  financial  condition,  together  with  an  ac¬ 
count  of  its  income  and  expenditures  and  a  balance  sheet,  and  also  include  an 
income  account  and  balance  sheet  of  subsidiary  companies. 

Salt  Lake  Stock  &  Mining  Exchange 

The  Company  must  be  willing  to  submit  report  of  its  financial  condition  and 
the  physical  condition  of  the  mine,  or  give  such  reasonable  information  as  may  be 
called  for  by  the  Committee  and  agrees  to  submit  its  stock  book  to  the  listing 
committee  at  any  time. 

Toronto  Stock  Exchange 

To  furnish  the  Toronto  Stock  Exchange  at  least  once  a  year  with  a  full  re¬ 
port  of  their  operations  during  the  preceding  fiscal  year,  complete  and  detailed 
statements  of  all  income  and  expenditures  and  a  balance  sheet  showing  their 
financial  condition  at  the  close  of  the  given  period. 
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APPENDIX  F 


Table  Showing  the  Diversity  of  Information  Called  for 
on  Public  Utility  Questionnaires  Used  by  Five 
Representative  Investment  Manuals 

Number  of  cases  in  which 
each  question  is  asked 

General  Information 


Full  Title  of  Company .  5 

Location  of  Company .  2 

Date  of  Incorporation .  3 

State  of  Incorporation .  3 

Successor  to,  or  Reorganization  of .  2 

Companies  owned  or  controlled  through : 

Ownership  of  all  stock . 1 

Ownership  of  Majority  stock . .  2 

Lease  .  1 

Number  of  Communities  Served .  1 

Principal  Communities  Served  .  1 

With  Gas  .  1 

With  Electricity  .  1 

With  Water  . . . .  1 

Miles  of  transmission  lines .  1 

Miles  of  distribution  lines  .  1 

Miles  of  gas  mains .  1 

Franchises  expire  (date)  .  2 

Population  served .  3 

Number  of  meters: 

Electric  .  1 

Gas  .  1 

Water  .  1 

Annual  Sales 

Electricity  (k.w.h.)  1 

Gas  (cu.ft.)  .  1 

Water  (gallons)  . 1 

Prices  (Rates) 

Electricity  .  1 

Gas  . 1 

Water  .  1 

Miscellaneous  data  (Mileage,  etc.)  .  1 

Franchises,  rates,  etc .  1 

Territory  Served  .  1 

Description  of  property  .  1 

Miles  of  track .  2 

Equipment,  etc .  1 

Annual  capacity,  etc .  1 

Power  house  capacity .  1 

Annual  consumption  .  1 

Steam  or  water  power .  1 

Capital  Stock 

Common  Stock:  Authorized .  3 

Outstanding  .  4 

Par  Value  of  Shares  .  4 
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In  Treasury .  1 

%  Dividends  .  2 

Preferred  Stock:  Authorized  .  3 

Outstanding  .  3 

Par  Value  of  Shares .  4 

In  Treasury .  1 

%  Dividends  .  4 

Cumulative  or  Non-Cumulative  .  2 

When  and  Where  dividends  payable : 

Common  .  3 

2nd  Preferred  .  1 

Preferred  .  3 

Stock  of  record .  1 

Registrar  of  Stock  (with  address)  .  4 

Stock  transfer  agent  (with  address)  .  3 

Preferred  Stock  redemption:  .  2 

Date  .  1 

Price  .  1 

Dividends  paid — date  and  rate  (  %  ) 

Common  .  3 

Preferred  .  3 

2nd  Preferred  .  1 

Stock  Exchange  listing  (city)  .  3 

Stock  dividends : 

Rate  (%)  .  1 

Amounts  .  1 

Dates  of  payments,  etc .  1 

When  and  where  dividends  declared : 

Common  .  1 

Preferred  .  1 

Do  books  close  before  dividend  payments?  .  2 

If  so,  for  how  long?  .  2 

When  do  books  reopen  after  dividend  payments? .  2 

Preference  as  to  assets .  2 

Preference  as  to  Dividends .  2 

Convertibility  .  2 

Voting  Power  .  2 

Sinking  Fund  Provision  .  1 

Limit  of  Indebtedness  .  1 

Stock  Pledged .  1 

Is  stock  fully  paid?  .  1 

Names  of  issues  .  1 

Participating  features  .  1 

Stock  Increase: 

Stock  before  increase  common  authorized .  1 

Preferred  authorized  .  1 

2nd  Preferred  authorized  .  1 

Common  issued .  1 

Preferred  issued  .  1 

2nd  Preferred  issued  .  1 

Stock  after  increase  (on — 19 — ) 

Common  authorized  .  1 

Par,  single  shares .  1 
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Preferred  authorized  .  1 

2nd  Preferred  authorized  .  1 

Par,  single  shares  .  1 

Common  issued  .  1 

Preferred  issued  .  1 

2nd  Preferred  issued  .  1 

Is  new  stock  issued  as  dividend?  .  1 

What  amount  and  %  .  1 

On  which  stock .  1 

When  payable  .  1 

On  shares  of  record  as  of  what  date .  1 

If  for  new  cash — Amount  offered  ($)  .  1 

Common  or  preferred  .  1 

At  what  price?  .  1 

Offered  to  (all?)  shareholders  of  record  as  of  what  date?  ....  1 

Till  and  including  what  time?  .  1 

Subscriptions  when  and  where  payable  .  1 

All  dividends  paid  to  date  this  year : 

1st  Preferred  %  .  1 

2nd  Preferred  %  .  1 

Common  %  .  1 

Funded  Debt  (for  each  issue) 

Full  title  of  bond  . 

Gold  or  otherwise  . 

Authorized  . 

Outstanding  . . 

Issued  (total  certified)  . 

Rate  (%)  . 

Dated  . 

Due  . 

Interest  payable  (dates)  . 

Where  paid  . 

Coupon  or  registered  . 

Denominations  ($)  . 

If  coupon,  can  principal  be  registered?  . 

Can  interest  be  registered? . 

Trustee  (name  and  address)  . 

Can  bonds  be  called  before  maturitv: 

When  . . 

Price  . 

Where  . 

Guaranteed  as  to  principal  and  interest  by . 

Sinking  fund  provisions  . 

Purpose  of  issue  . . . 

Secured  bv  . 

j 

Lien  on  . 

Underlying  liens  . 

Tax-free  covenant  contained  in  indenture  . 

Amount  issued  . 

Coupon  and  registered  bonds  interchangeable  . 

If  bonds  convertible,  state  terms  . 

Assumed  by  . 

Open  or  closed  mortgage  . 


360 


Provisions  governing  additional  issues  .  1 

Where  legal  for  Savings  Banks  and  Trust  Funds .  1 

Where  listed  . 1 

Where  quoted  . 1 

Does  company  pay  Federal  Income  Tax  .  2 

If  so,  what  amount  .  1 

Interest  record  .  1 

Miscellaneous  data  .  1 

Last  date  on  which  interest  was  paid .  1 

Converted  into  (name  issue)  .  1 

Pledged  Bonds: 

Name  of  issue  under  which  pledged .  1 

Amount  pledged  .  1 

To  secure  bank  loans?  .  1 

What  personal  property  or  secured  debt  state  tax  paid  by  company 

in  connection  with  this  issue?  .  1 

What  state  income  taxes  do  you  assume  and  pay  in  connection  with 

this  issue?  .  1 

Reserved  for  other  corporate  purpose .  1 

Sinking  Funds 

Latest  dates  for  receiving  proposals  for  redemption  .  2 

Maximum  price  of  redemption  .  1 

Place  of  payment  of  securities  retired  by  Sinking  Fund .  1 

Tenders  asked  for  Sinking  Fund  by  .  1 

Amount  retired  by  Sinking  Fund  in  last  5  years  .  1 

Total  retired  by  Sinking  Fund  to  date  .  1 

Outstanding  in  hands  of  public  .  2 

Amount  reserved  to  retire  prior  liens  .  2 

Amount  reserved  for  extensions  .  2 

Amount  held  in  treasury  .  2 

How  many  bonds  called  (by  S.  F.)  and  numbers  .  1 

Amount  available  .  2 

Held  alive  in  Sinking  Fund  .  1 

Amount  of  bonds  purchased  with  cash  amount  available  in  Sinking 

Fund  .  1 

Amount  of  bonds  called  by  lot  to  exhaust  remainder  of  fund  not 

absorbed  through  tenders  .  1 

Cancelled  through  sinking  fund  .  1 

Otherwise  cancelled  . 1 

Sinking  fund  installments : 

Amount  .  1 

Last  date  of  payment  .  1 

Cash  or  bond .  1 

New  Issues 

Price  security  is  offered  .  1 

Names  of  banking  houses  participating  in  offering .  1 

Will  bonds  be  paid  off  at  maturity? .  1 

When  and  where  paid .  1 

In  connection  with  payment  company  will  issue 

Mortgage  or  Debenture  bonds  .  1 

Common  Stock  . 

Preferred  Stock  . 

Have  new  securities  been  sold  to  or  under-written  by  any  bankers  ?  1 
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Who  in  New  York  City  can  give  further  particulars? .  1 

They  will  be  purchased  at  maturity  at  office  of  .  1 

They  will  then  be  extended  until  .  1 

The  bankers  handling  the  extension  are  .  1 

General  Balance  Sheet  . . . .  3 

(Details  of  items  requested  vary) 

Officers :  .  1 

Chairman  of  Board  (name  and  address)  .  1 

President  (name  and  address)  .  2 

Vice-President  (name  and  address)  .  2 

Secretary  (name  and  address)  .  2 

Treasurer  (name  and  address)  .  2 

Auditor  (name  and  address)  .  2 

General  Manager  (name  and  address)  .  2 

Superintendent  (name  and  address)  .  1 

Purchasing  Agent  (name  and  address)  . 1 

Board  of  Directors 

Name  and  address  of  each  director  .  3 

Date  of  dividend  meeting  . . .  1 

Place  and  time  of  annual  meeting .  3 

General  office  . • .  2 

Operating  office  .  1 

Corporate  office  .  1 

Formal  call  for  stockholders’  meeting .  1 


Income  Account 


Earnings  from  operation  .  1 

Miscellaneous  earnings  (furnish  details)  .  1 

Gross  earnings  .  1 

Expenses : 

Direct  operating  .  1 

Maintenance  . 1 

Taxes  .  1 

Depreciation  reserve  .  1 

Other  (furnish  details)  .  1 

Total  .  1 

Net  earnings  from  operation  .  1 

Other  Income  .  1 

Total  Income  .  1 

Deductions : 

Interest  on  bonds  .  1 

Other  interest  (furnish  details)  .  -1 

Rentals  .  1 

Other  fixed  charges  (furnish  details)  .  1 

Total  fixed  charges .  1 

Net  income  . 1 

Preferred  dividends  .  2 

Common  dividends  .  2 

Surplus  for  year  .  1 

Surplus  forward  .  1 

Total  surplus .  1 

Gross  revenue . .  3 

Operating  expenses  and  taxes  .  3 

Net  operating  revenues  .  3 

Other  income  .  2 
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Total  income  .  2 

Fixed  charges  .  3 

Balance .  1 

Depreciation  .  1 

Net  income  .  1 

Preferred  dividends 
Common  dividends 
Surplus  for  year  . . 

Gross  earnings  .  1 

Expenses  .  1 

Net  Earnings  .  1 

Charges  .  1 

Balance  .  1 

Federal  taxes  .  1 

Total  last  two  items  .  1 

Deduct — Interest  on  funded  debt  .  1 

Other  interest  charges  .  1 

Other  deductions  .  1 

Total  railway  operating  revenues  .  1 

Total  operating  expenses .  1 

Net  revenue  from  railway  operations  .  1 

Railway  tax  accruals,  etc .  1 

Net  operating  income  .  1 

Income  from  investments,  rentals,  etc .  1 

Total  available  income .  1 

Deduct — War  taxes  (if  not  included  above)  .  1 

Rentals,  etc .  1 
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to  to  to 


DISCUSSION 


DEVELOPMENT  OF  COST  ANALYSIS  FOR  GAS  COMPANIES 


M.  H.  Spear  (Flushing,  N.  Y.)  :  There 
are  two  questions  which  I  want  to  ask 
Mr.  Knowlton.  On  page  303 — the  Diver¬ 
sity  Factor — it  says  :  “Before  proceeding 
to  analyze  the  costs  the  following  statis¬ 
tical  information  with  respect  to  the  pe¬ 
riod  covered  by  the  analysis  should  be 
available” — and  then  there  is  a  list  and  it 
says :  “The  sendout  for  each  class  of 
service.” 

On  page  315 — there  is  a  table  marked 
“Statistical  Data”  and  he  uses  “Gas  Sent 
Out— 1000  C.  F.”  and  “Per  Cent  of 
Total.” 

I  could  not  work  out  just  where  that 
came  from  or  how  it  is  arrived  at.  We 
started  about  a  year  ago  on  a  small  scale 
to  collect  data  along  this  line  and  we 
think  it  is  going  to  be  of  great  help  to 
enlarge  our  work.  I  cannot  connect  up 
that  sendout — how  he  gets  the  sendout 
for  each  class. 

Ewald  Haase  (Milwaukee,  Wis.)  :  I 
of  course  stand  committed  to  the  neces¬ 
sity  of  we  accountants  doing  cost  analy¬ 
sis  and  I  have  preached  that  for  a  num¬ 
ber  of  years. 

I  wonder,  Mr.  Chairman,  whether,  for 
my  edification  and  my  encouragement, 
you  could  have  the  question  raised  as  to 
how  many  have  practiced  cost  account¬ 
ing  even  in  a  limited  way  in  this  country. 

I  am  assuming  in  my  reference  to  it 
in  the  Rate  Structure  Report  there  are 


quite  a  number  who  are  studying  cost 
analysis.  I  think  there  is  nothing  so 
important  to  us  cost  accountants  as  to 
engage  in  that  subject  and  in  doing  so 
you  will  have  to  necessarily  co-operate 
with  the  manufacturing  and  distribution 
men. 

The  other  question  that  I  am  going  to 
ask  is  this.  Is  the  distribution  of  cost 
between  the  various  classes  of  service 
not  entirely  on  the  question  of  demand? 
It  seems  to  me  that  production  expenses 
and  distribution  expenses  are  each  as¬ 
sessed  entirely  on  the  percentage  basis 
according  to  their  demand — customers 
in  proportion  to  the  number  of  cus¬ 
tomers  and  output  in  proportion  to  the 
cubic  feet  of  output. 

When  we  come  to  apply  costs  that  we 
have  analyzed  to  the  several  classes  of 
business,  we  will  find  that  certain 
charges  will  not  apply  to  certain  classes 
of  business.  In  a  situation  that  will  be 
presented  as  one  of  the  appendices  in  the 
Rate  Structure  Report,  the  case  is 
stated  of  a  company  that  has  its  maxi¬ 
mum  hourly  demand  on  a  holiday — on 
Thanksgiving  Day.  The  demand  is  dur¬ 
ing  the  hour  at  which  the  noonday  meal 
is  cooked.  That  demand  occurs  on  a 
day  when  there  is  no  industrial  demand 
to  speak  of — all  the  factories  are  shut 
down.  And  so  we  have  a  demand  of 
purely  domestic  character  coming  to  us 
between  eleven  and  twelve  o’clock  and 
it  is  so  much  larger  than  the  demand  on 
any  other  day  that  there  is  a  wide  mar¬ 
gin  between  the  demand  on  that  day  and 
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on  any  other  day  on  which  industrial  gas 
also  comes  on. 

We  argue  from  that  that  industrial 
gas  can  be  taken  on  fairly  without  in¬ 
creasing  our  distribution  costs.  And  so 
we  find  that  industrial  business  to  an 
enormous  extent  can  be  taken  on  without 
adding  to  the  distribution  plant  or  dis¬ 
tribution  expense.  We  are  equipped  in 
that  situation  with  a  plant  built  to  take 
care  of  domestic  business  for  year  after 
year  and  we  should  recognize  that  fact 
in  analyzing  the  cost  of  domestic  busi¬ 
ness  as  compared  with  the  cost  of  in¬ 
dustrial  business. 

I  would  like  to  ask  further  of  Mr. 
Knowlton  how  the  demand  between  in¬ 
dustrial  and  domestic  is  determined  in 
this  statistical  data?  In  the  case  I  have 
just  cited  the  demand  for  industrial  pur¬ 
poses  is  nil,  one  might  say.  The  plant 
is  of  maximum  size  that  is  used  only 
for  the  domestic  purpose  that  one  hour. 
During  the  other  days  of  the  year  the 
domestic  load  is  so  diversified  that  add¬ 
ing  to  it  the  industrial  load  still  leaves  us 
a  demand  much  below  that  which  is 
taken  up  in  that  one  hour.  It  leads  to 
some  very  interesting  cost  analysis  and 
the  foundation  for  differential  rates. 

I  think  it  is  a  hopeful  sign  that  more 
and  more  the  rank  and  file  in  our  indus¬ 
try  are  beginning  to  study  this  cost 
analysis  so  that  they  may  think  of  the 
best  possible  development  of  our  busi¬ 
ness,  the  creation  of  the  best  load  fac¬ 
tors  in  various  respects  and  determine 
and  find  out  what  rate  conclusions  can 
be  based  upon.  Our  business  must  de¬ 
velop  in  proportion  to  the  improvement 
in  load  factors.  That  is  a  thing  that  the 
electrical  industry  emphasizes.  That  does 


not  mean  that  we  shall  avoid  business 
of  a  poor  load  factor  but  having  taken 
on  business  of  a  low  load  factor  it  should 
be  supplemented  by  something  comple¬ 
mentary  thereto  in  order  to  again  bring 
up  the  load  factor  of  the  plant. 

We  accountants  should  contribute  our 
share  by  studying  costs  and  we  must  do 
so,  I  think,  in  collaboration  and  in  co¬ 
operation  with  the  men  in  the  production 
and  distribution  ends  of  our  business. 

Member:  I  never  found  two  people 
who  could  agree  on  any  set  rules  of 
operating  costs.  They  may  be  right  or 
they  may  be  wrong  but  you  are  going 
to  have  a  hard  time  to  prove  they  are 
wrong  because  a  lot  of  these  cases  are 
just  cases  of  good  business  judgment. 
It  would  pay  any  company  to  take  a 
few  minutes  to  work  up  costs  and  find 
out  a  whole  lot  about  their  business.  If 
this  book  had  been  out  fifteen  years  ago 
I  would  have  been  out  of  a  job  fourteen 
years  ago. 

t  •  •  • 

The  Chairman:  In  answer  to  the  last 
comment  the  aim  and  object  of  the  com¬ 
mittee  was  not  to  attempt  to  determine 
questions  of  fact  that  might  affect  an  in¬ 
dividual  company,  because  that  of  course 
would  be  out  of  the  question,  and  the 
troubles  mentioned  in  arriving  at  a  com¬ 
mon  ground  related  to  principles  only. 

There  is  another  important  phase  of 
this  whole  subject  that  I  cannot  refrain 
from  commenting  briefly  upon  and  that 
is  gas  is  always  considered  a  monopoly. 
The  industry  is  fast  awakening  to  the 
fact  that  it  is  not  a  monopoly ;  that  it  is 
in  very  keen  competition  with  other  fuels 
and  if  we  don’t  know  at  what  price  we 
can  compete  with  the  other  fuels  we 
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don’t  know  whether  we  are  building 
economically  sound  in  our  development 
or  not.  In  the  study  of  this  important 
problem,  do  not  lose  sight  of  that  ques¬ 
tion. 

Mr.  LaWall:  Is  cost  analysis  worth¬ 
while?  Do  the  men  in  this  room  believe 
it  is  worthwhile?  If  so  we  would  like  to 
have  you  give  some  indication  as  to 
whether  we  should  proceed  with  it  in  the 
future. 

Lyle  McDonald  (Newark,  N.  J.)  :  The 
question  arises  as  to  what  effect  the  cost 
analysis  would  have  in  respect  to  rates. 
It  may  move  some  of  our  domestic  rates 
or  industrial  rates  so  that  one  may  be 
loaded  up  and  another  may  be  too  low. 

C.  J.  Brandon  (Charleston,  S.  C.)  : 
I  think  when  this  report  gets  into  the 
hands  of  other  members  and  the  member 
companies  in  this  country  that  they  will 
ask,  as  Mr.  Knowlton  said  in  concluding 
his  remarks :  “What  are  we  doing  in 
this  direction?” 

I  have  been  preaching  proper  classifi¬ 
cation  of  accounts  for  the  last  eighteen 
years.  I  remember  away  back  in  1902  the 
classification  in  the  gas  industry  was 
very  poor  and  it  makes  me  feel  proud 
today  to  be  present  and  hear  such  a  fine 
report. 

Wm.  Rappeport  (Hempstead,  L.  I.)  : 
I  would  like  to  inquire  how  the  unac¬ 
counted-for  gas  is  pro-rated.  That  is 
quite  a  doubtful  problem  in  my  mind. 
The  company  with  which  I  am  connected 
has  welded  mains  of  the  older  type  and  it 
is  always  running  through  my  mind  that 
the  welded  mains  should  not  have  the 
same  unaccounted-for  in  proportion  to 


the  mains  which  were  put  in  years  ago. 
I  would  like  to  know  what  proportion 
the  unaccounted-for  was  spread  over  the 
different  classes  of  service  rendered. 

O.  H.  Potter  (Newark,  N.  J.)  It  be¬ 
hooves  us  all  to  look  into  the  conditions 
under  which  we  are  operating  today.  I 
believe  we  ought  to  know  just  as  well 
as  any  mercantile  establishment  what 
our  costs  are.  It  is  a  big  job;  it  means 
a  lot  of  work  but  it  is  almost  something 
to  be  ashamed  of  to  think  that  we  today 
are  comparatively  ignorant  of  what 
some  of  the  elements  and  branches  of 
our  business  are  actually  costing  us.  I 
think  all  of  us  are  more  or  less  ashamed 
of  the  fact  that  we  cannot  answer  Mr. 
Haase  when  he  asked  how  many  had 
been  studying  cost  accounting  in  the  gas 
business. 

Geo.  H.  Priest  (Brockton,  Mass.) : 
The  other  day  a  bank  president  who  is 
also  president  of  a  large  electric  lighting 
company  asked  me  the  same  question 
that  Mr.  LaWall  is  trying  to  bring  out. 
Both  his  company  and  mine  have  rather 
an  elaborate  system  of  cost  accounting 
and  financial  statistics.  If  anyone  ques¬ 
tions  whether  it  is  worth  the  money  that 
it  costs,  I  will  tell  them  as  I  told  him, 
because  I  believe  the  answer  is  right.  It 
is  worth  the  money  it  costs  if  you  use 
the  information  after  you  have  it.  If  you 
file  it  away  in  a  cabinet  and  forget  about 
it,  then  it  is  not  worth  its  cost. 

After  I  talked  to  that  man,  I  thought 
the  matter  over  a  little  further  and  I 
asked  myself  the  same  question.  Am  I 
using  the  information  which  is  available 
to  produce  results  that  should  be  pro¬ 
duced?  I  decided  I  was  not.  I  get  the 
information  and  study  it  but  in  order  to 
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get  results  you  have  got  to  get  that  in¬ 
formation  back  to  the  point  where  the 
cost  originates.  In  other  words,  the  in¬ 
formation  is  worthwhile  if  you  make  use 
of  it. 

Geo.  E.  McKana  (Chicago,  Ill)  :  In 
Chicago  we  do  quite  a  bit  of  cost  analy¬ 
sis.  We  may  not  do  it  in  the  way  every¬ 
body  agrees  is  the  right  method  but  we 
do  a  very  large  amount  of  it  in  connec¬ 
tion  with  rate  structure  and  in  connec¬ 
tion  with  designing  different  rates. 

Mr.  Haase  brought  out  an  interesting 
point  in  regard  to  the  effect  of  load 
factor  of  the  different  classes  of  busi¬ 
ness  on  the  business  as  a  whole.  In  some 
calculations  we  recently  made  in  regard 
to  house  heating,  we  found  that  the  load 
factor  for  house  heating  was  22%  and 
the  system  load  about  30%.  It  developed 
if  we  were  to  add  house-heating  sales 
equal  to  about  40%  of  our  present  total 
sales  that  our  load  factor  would  actually 
be  increased  by  4%.  We  had  a  much 
better  load  factor  so  far  as  the  distribu¬ 
tion  system  was  concerned  than  we  have 
now  by  the  addition  which  has  a  poorer 
load  factor  than  our  present  business. 
We  found  that  even  with  sales  of  house 
heating  equal  to  our  present  sales  that 
the  load  factor  would  be  fully  as  good 
as  our  present  load  factor.  All  of  these 
things  have  a  bearing  on  the  cost  analy¬ 
sis. 

C.  W.  Platt  (Portland,  Oregon)  :  I 
want  to  say  emphatically  that  we  do  be¬ 
lieve  in  cost  analysis  and  the  study 
thereof.  Probably  in  the  Northwest  we 
have  a  situation  that  has  not  been  dupli¬ 
cated  in  very  many  other  parts  of  the 
country  in  the  way  of  electrical  competi¬ 
tion  where  electricity  is  selling  for  some 
purposes  as  low  as  one-half  cent.  We 
have  found  it  necessary  to  give  this  mat¬ 
ter  very  keen  study. 


There  is  just  one  thing  I  want  to  say 
in  addition,  and  that  is  that  our  business 
is  changing  every  day  so  that  what  load 
you  have  today  is  not  the  load  you  have 
tomorrow  or  next  month  or  next  year.  It 
follows  that  you  cannot  make  a  careful 
and  lasting  analysis  of  your  business. 
On  the  Pacific  Coast  most  of  the  large 
companies  have  found  it  necessary  to 
maintain  a  staff,  usually  under  the  direc¬ 
tion  of  a  man  who  is  a  skilled  rate  engi¬ 
neer — a  staff  which  receives  the  informa¬ 
tion  that  it  works  with  from  the  account¬ 
ing  department  and  they  are  working 
constantly  with  this  problem  of  the 
shifting  of  the  load  factor  back  and 
forth.  The  thought  I  had  is  that  you 
cannot  make  your  analysis  and  then  go 
off  and  forget  about  it,  but  you  must  live 
with  it  constantly  as  each  month’s  re¬ 
ports  come  up. 

Mr.  Brundage:  We  don’t  want  to  be 
ashamed  of  this  situation,  for  the  reason 
that  we  have  never  until  very  recently 
realized  or  had  it  brought  to  us  as  some¬ 
thing  that  should  be  taken  up.  Most  of 
us  operate  under  a  flat  rate  and  get  a 
flat  rate  for  our  product  and  all  that  sort 
of  thing  and  we  do  not  have  to  do  it. 

It  has  been  pointed  out  here  that  there 
is  some  very  keen  competition.  The  very 
first  thing  that  management  has  to  do  is 
make  a  very  painstaking  study  of  this 
question.  We  have  got  to  do  it.  It  has 
been  referred  to  the  accounting  officers 
and  I  assume  that  this  gathering  is 
chiefly  accounting  officers  of  the  various 
companies  scattered  all  over  this  nation. 

Well  now,  what  are  you  going  to  do 
about  it  ?  Every  man  ought  to  leave  here 
today  satisfied  that  it  is  his  primary 
duty  when  he  gets  home  to  take  this  re¬ 
port  and  digest  it  and  put  it  before  his 
executives  in  the  best  manner  possible. 
You  may  not  be  able  to  bring  it  before 
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them  one  day — that  depends  upon  the 
kind  of  managment  you  have.  You  may 
have  to  wait  for  an  opportune  time.  But 
certainly  you  ought  to  get  this  thought 
across  that  the  committee  has  so  ably 
prepared  and  which  is  of  such  great  im¬ 
portance  to  our  industry.  Get  your 
executives  to  see  the  light.  Force  it  down 
their  throats  if  necessary  because  you 
people  are  the  men  who  make  this  organ¬ 
ization  possible.  You  are  the  people 
that  get  the  information  together  and 
tell  the  management  what  they  are  doing 
and  if  you  do  not  get  the  data  for  them 
they  cannot  intelligently  direct  the  or¬ 
ganization. 

Mr.  Chairman,  I  move  you  sir,  that 
this  Section  by  a  rising  vote  of  thanks 
express  their  approval  of  what  has  been 
done  by  Mr.  Knowlton  and  his  Commit¬ 
tee,  and  a  further  resolution  that  in  the 
judgment  of  this  Section  the  commit¬ 
tee’s  work  should  be  continued  for  an¬ 
other  year. 

(Motion  passed  and  a  rising  vote  of 
thanks  followed.) 

The  Chairman:  Before  proceeding  to 
give  Mr.  Knowlton  an  opportunity  to 
answer  the  questions  which  were  raised, 
we  have  been  very  greatly  honored  by  a 
visit  from  President  Abell.  I  will  ask 
him  to  say  a  few  words  to  us. 

President  Abell:  Without  accounting 
departments  it  would  be  impossible  for 
any  business  to  be  conducted.  I  think 
that  even  in  a  peanut  business  it  is  neces¬ 
sary  to  have  some  form  of  accounting. 
Some  people  do  not  think  so  but  it  is 
impossible  to  conduct  even  the  smallest 
business  today  witliout  accounting.  It 
is  necessary  to  analyze  minutely  all  ex¬ 
penses  and  it  is  absolutely  essential  to 
apportion  the  investment  where  it  be¬ 
longs  and  apportion  all  expenses  where 


they  belong  in  order  that  you  may  be 
able  to  know  how  you  are  going  to 
charge  your  customers. 

When  we  analyze  our  investment  and 
our  expenses  we  find  in  a  good  many  in¬ 
stances  that  if  we  only  sold  one  thousand 
cubic  feet  of  gas  during  the  maximum 
hours  of  demand,  that  we  should  charge 
approximately  $900  for  that  thousand 
feet.  Due  to  the  efforts  and  the  accom¬ 
plishments  of  the  accounting  depart¬ 
ment,  we  find  that  it  is  absolutely  neces¬ 
sary  to  get  the  commercial  department 
busy  and  fill  in  that  valley.  If  we  suc¬ 
ceed  to  the  extent  of  about  90  per  cent 
we  find  we  can  sell  gas  for  about  50  to 
7 5  cents. 

I  think  the  industry  should  appreciate 
what  you  have  accomplished  in  this  one 
report  alone.  Looking  at  the  report  from 
page  to  page,  the  number  of  pages  does 
not  indicate  the  work  that  has  actually 
been  done.  I  suppose  before  the  final 
summary  was  arrived  at  that  there  were 
probably  a  thousand  pages  prepared.  I 
realize  that  because  I  have  endeavored  to 
do  a  great  deal  of  statistical  work  during 
my  time  and  I  fully  appreciate  the  im¬ 
portance  of  this  and  the  very  effective 
work  that  you  have  accomplished  for  the 
industry.  I  want  to  thank  the  Committee 
which  prepared  this  report  and  the  mem¬ 
bers  of  the  Accounting  Section  for  their 
kind  cooperation  and  great  help  to  the  gas 
fraternity  as  a  whole  and  to  the  Gas 
Association  particularly  during  the  past 
year. 

The  Chairman:  Before  closing  this 
subject,  I  want  to  give  Mr.  Knowlton 
an  opportunity  to  make  such  comments 
as  he  desires. 

Mr.  Knowlton:  Most  of  the  inquiries 
after  all  have  been  in  respect  to  the  ex¬ 
amples,  the  illustrations  that  have  been 
worked  out. 
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I  don't  suppose  I  am  betraying  any 
secret  if  I  admit  that  when  one  chooses 
an  illustration  he  is  quite  free  to  fill  in 
what  he  does  not  know  and  use  his  im¬ 
agination.  We  don’t  pretend  that  these 
figures  represent  the  results  of  any  par¬ 
ticular  company  but  they  are  close 
enough  to  the  record  of  a  particular 
company  so  as  to  serve  our  purpose. 
There  is  a  good  deal  of  statistical  infor¬ 
mation  that  we  might  perhaps  call  the 
keystone  of  the  arch  with  respect  to  such 
work  as  is  represented  by  this  cost  analy¬ 
sis  that  I  guess  we  would  all  have  to 
freely -admit  we  now  have  not. 

There  is  no  particular  reason  why  we 
should  feel  chagrined  because  we  have 
not  got  it  because  we  have  not  had  a  use 
for  it  heretofore  and  what  is  the  use  of 
spending  our  time  collecting  stuff  that 
we  have  no  use  for?  But  if  we  decide, 
each  of  us  today,  to  go  home  and  prose¬ 
cute  this  proposition,  put  it  across,  and 
take  an  inventory  of  what  we  have  got 
with  which  to  start,  we  will  stumble 
across  this  piece  of  information  and 
that  piece  of  information  that  we  have 
not,  and  we  will  go  to  the  engineer  and 
try  to  find  out  this  or  that.  Well,  he 
has  not  got  it  and  it  will  take  time  to 
get  it.  Perhaps  it  would  mean  a  sub¬ 
stantial  outlay  to  get  ready  to  get  it. 
We  will  meet  opposition  at  first  to  that 
layout  but  no  man  who  really  believes 
in  his  goods  is  going  to  be  discouraged 
by  such  opposition.  He  will  use  what  in¬ 
telligence  the  Lord  gave  him  and  come 
to  a  close  approximation  as  an  initial  ef¬ 
fort  and  as  time  goes  on  he  will  let  the 
goods  be  the  excuse  or  the  argument 
for  an  appropriation  to  get  such  statis¬ 
tical  data  as  is  necessary  to  make  even 
his  initial  effort  that  much  better. 

There  is  just  one  comment  I  want  to 
make  with  respect  to  the  suggestion  that 
Mr.  Brundage  has  made — and  that  is  to 


go  home  and  sell  the  proposition  to  your 
executives.  When  you  do  that  don’t  be 
discouraged  if  you  get  turned  down.  Go 
back  to  your  rooms  and  ask  yourselves : 
“Is  there  anything  wrong  with  the 
goods”  You  probably  won’t  find  so 
much  wrong  with  the  goods  but  there 
must  be  something  wrong  with  your  pre¬ 
sentation.  You  did  not  dress  the  window 
right.  You  can  go  back  and  strike  a  day 
when  you  can  sell  your  executives.  . 

With  respect  to  the  inquiries  on  that 
send-out  matter:  It  is  given  in  the  dif¬ 
ferent  percentages  of  unaccounted-for 
and  the  table  on  page  .  . — perhaps  we 
would  all  admit  that  in  respect  to 
some  situations  there  are  different  un¬ 
accounted-for  as  represented  by  different 
classes  that  could  be  substantiated.  There 
are  others  in  which  the  differences  might 
be  so  slight  that  the  trouble  of  ascer¬ 
taining  or  estimating  what  they  are  might 
better  be  neglected.  There  was  a  differ¬ 
ence  put  in  purposely  here  because  if 
we  did  not  indicate  a  difference,  the 
reader  might  assume,  without  giving  the 
matter  any  further  thought,  that  there 
was  no  use  looking  into  it.  Now,  as  ap¬ 
plied  to  the  difference  in  the  cost  for 
domestic  customers,  whether  the  unac¬ 
counted-for  was  twelve  per  cent  or 
whether  it  was  six  per  cent  perhaps 
would  make  a  difference  that  would  be 
so  small  that  you  could  hardly  measure 
it,  because  after  all  the  multiplier  is  the 
thing  that  determines  whether  a  differ¬ 
ence  is  worth  giving  consideration  to. 

Turn  for  the  moment  to  the  very  large 
industrial  consumer — a  consumer  or 
prospect  that  might  need  ten  million  feet 
of  gas  a  month:  Well,  the  question  of 
whether  the  unaccounted-for  as  applied 
to  that  company  was  six  per  cent  or 
twelve  per  cent  might  mean  if  you  took 
the  twelve  per  cent  and  were  justified 
in  taking  the  six  per  cent  you  have  as- 
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sumed  a  heavy  inroad  in  the  profits  and 
you  might  be  deterred,  as  a  result  of 
that,  from  taking  the  business. 

Mr.  Haase  commented  on  the  question 
of  distributing  the  investment  in  accord¬ 
ance  with  the  contribution  made  by  each 
class  to  the  annual  maximum  load  and 
called  attention  to  the  situation  that 
would  arise  if  that  maximum  demand 
occurred  on  a  holiday  such  as  Thanks¬ 
giving  Day  when  industrial  plants  are 
shut  down.  The  question  of  how  you 
are  going  to  handle  your  capacity  is 
one  on  which  different  people  have  dif¬ 
ferent  views.  Some  will  hold  that  it 
ought  to  be  divided  absolutely  in  con¬ 
formity  with  the  contribution  made  by 
each  class — let  the  chips  fall  where  they 
may.  There  are  others  who  will  claim 
that  every  class  of  service  benefits  by  a 
central  source  of  supply  and  that  it  is 
only  fair  and  proper  to  assign  the  bene¬ 
fit  of  the  diversity  equally  to  all  classes. 

Well,  there  is  no  amount  of  argument 
that  is  going  to  convince  a  man  who  is 
satisfied  with  one  method  that  the  other 
is  better.  There  is  perhaps  more  to  jus¬ 
tify  the  man  who  says  he  is  going  to  dis¬ 
tribute  it  in  accordance  with  the  contri¬ 
bution  of  each  class  if  he  can  say  that 
the  peak  is  of  considerable  amount  and 
is  a  recurring  one  with  respect  to  the 
time  of  the  year  and  the  day  of  the  month. 
If  it  is  one  that  in  some  years  may  be  on  a 
holiday  and  some  other  years  may  not 
be  on  a  holiday  but  an  industrial  day,  why 
of  course  there  is  less  argument. 

In  answer  to  the  query  as  to  the  effect 
upon  rates,  it  does  not  seem  to  me  that 
ignorance  of  the  fact  is  ever  going  to 
postpone  the  approaching  evil,  if  one 
seems  to  be  approaching. 

There  is  no  reason  why  the  analysis 
of  cost  need  have  any  particular  con¬ 
nection  with  the  rate.  It  will,  of  course, 


gradually  lead  the  company  to  rates 
which  might  perhaps  be  more  easily  jus¬ 
tified  than  those  where  they  had  no 
knowledge  of  the  cost,  but  for  the  time 
being  at  least,  this  study,  this  cost  analy¬ 
sis,  would  in  no  sense  be  a  part  of  the 
regular  accounting  records,  and  it  might 
merely  represent,  if  you  wish  to  have  it 
that  way,  a  study  which  you  would  un¬ 
dertake  from  time  to  time — perhaps 
once  a  year — perhaps  every  two  years 
depending  upon  the  judgment  with  re¬ 
spect  to  each  property. 

The  Chairman:  Mr.  Knowlton  has 
summed  up  the  sum  and  substance  right 
in  that  last  sentence — a  study  from  time 
to  time  taking  inventory  of  where  you 
are  at.  There  can  be  but  one  answer  to 
that. 

The  time  is  getting  so  late  and  our 
program  is  so  largely  unfinished  that  it 
will  be  necessary  to  curtail  the  discus¬ 
sion  of  Mr.  Cremer’s  valuable  paper  on 
the  “Standardization  of  Questionnaires. ” 

#-v 

This  is  such  a  splendid  contribution, 
however,  that  I  am  going  to  ask  the  mem¬ 
bers  to  submit  written  discussions  on 
this  important  subject. 

We  asked  the  purchasing  agents  to 
join  with  us  this  year  and  we  are  pre¬ 
senting  an  address  which  relates  to  the 
purchasing  agent’s  position.  A  cordial  in¬ 
vitation  was  extended  to  the  National 
Association  of  Purchasing  Agents  and 
Mr.  Woodbrey  Hale  is  with  us  as  a 
representative.  We  would  appreciate 
hearing  from  Mr.  Hale  at  this  time. 

Mr.  Hale:  I  am  sorry  that  I  cannot 
stay  to  enter  into  the  discussion  of  Mr. 
Knowles’  paper.  I  read  the  paper  and 
enjoyed  it  very  much. 

At  the  Annual  Convention  of  the 
National  Association  of  Purchasing 
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Agents  held  at  Milwaukee  in  May  of  this 
year,  it  was  thought  fitting  by  the  chair¬ 
man  of  the  Public  Utility  Group  and 
members  that  thanks  be  rendered  this 
Section  for  this  opportunity  of  conven¬ 
ing  with  them  and  taking  an  active  part 
in  the  session. 

Twenty  years  ago,  in  September,  1905, 
a  small  group  of  purchasing  agents  made 
up  of  representative  industries  met  to 
discuss  ways  and  means  of  conducting 
mutually  beneficial  meetings  of  purchas¬ 
ing  agents.  The  result  of  this  meeting 
was  the  formation  of  the  New  England 
Association  of  Purchasing  Agents.  This 
is  the  oldest  association  of  its  kind  in  the 
country.  The  movement  spread  rapidly 
until  we  have  today  34  or  44  similar 
groups  in  this  country,  Canada  and 


Mexico.  We  had  a  baby  born  in  Port¬ 
land  in  July — the  new  Portland,  Maine, 
Purchasing  Agents  Association. 

Four  years  ago  it  was  felt  well  to 
establish  a  section  made  up  of  all  the  dif¬ 
ferent  groups  in  the  National  called  a 
Public  Utility  Group.  Lewis  A.  Jones  of 
the  Adirondack  Power  and  Light  Corpo¬ 
ration  worked  without  stint  and  gave  a 
great  deal  of  time  and  attention  to  the 
forming  of  this  group.  In  Milwaukee  he 
was  made  chairman  for  the  second  term 
and  his  wish  is  that  I  personally  ex¬ 
press  to  you  his  thanks  for  your  valu¬ 
able  cooperation. 

( On  motion  made  and  seconded  a  ris¬ 
ing  vote  of  thanks- was  extended  to  Mr. 
Knowles  for  his  splendid  paper.) 


THE  PUBLIC  UTILITY  PURCHASING  AGENT 


J.  M.  Knowles,  The  Consolidated  Gas  Company  of  New  York,  New  York,  N.  Y. 


Purchasing  is  the  procuring  of  goods 
or  services  for  a  price  and  the  purchasing 
department  came  into  being  as  the  result 
of  a  demand  in  business  concerns  that 
the  materials  they  buy  may  be  of  a  spec¬ 
ified  quality,  that  they  may  be  delivered 
when  required,  and  at  the  right  price. 

Creation  of  the  purchasing  department 
was  brought  about  through  the  necessity 
of  doing  these  three  things  in  the  sound¬ 
est  and  most  approved  manner.  Prior  to 
the  time  of  the  purchasing  department, 
proprietors,  superintendents,  department 
heads  and  others  purchased  materials  for 
processing  or  use  in  their  establishments 
from  such  sources  of  supply  as  were 
able  to  effect  prompt  deliveries. 

Purchasing  was  therefore  a  part-time 
job  handled  as  a  side-line  by  some  one 


who  had  other  detailed  duties.  Conse¬ 
quently,  it  followed  that  a  regular  system 
of  purchasing  and  delivering  was  not 
often  in  effect,  that  materials  were  not  or¬ 
dered  until  an  acute  demand  had  arisen 
and  then  they  were  purchased  from  the 
standpoint  of  quick  delivery  alone.  Even 
on  those  items  on  which  a  survey  had 
been  made  prior  to  the  need  of  them,  the 
tendency  was  towards  limiting  the 
sources  of  supply  to  those  who  had  satis¬ 
factorily  performed  in  the  past.  There 
was  no  systematic  method  for  tracing 
new  sources  of  supply  nor  was  there 
much  if  any  research  for  substitution  of 
the  materials  commonly  used.  Records  of 
previous  prices  paid  were  not  available. 
There  was  no  means  of  comparing  the 
prices  paid  with  those  secured  by  other 
purchasers,  nor  was  there  accomplished 
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any  appreciable  amount  of  research  or 
testing  of  materials. 

It  was  perfectly  logical,  therefore,  that 
men  be  trained  so  that  they  would  be 
equipped  to  spend  the  enormous  amounts 
of  money  that  are  necessary  for  manu¬ 
facturing  purposes  in  our  industrial  en¬ 
terprises.  Formerly,  and  to  a  certain 
extent  today,  purchasing  agents  were  ap¬ 
pointed  to  their  positions  because  of  their 
honesty,  faithfulness  and  energy.  This 
indeed  was  a  step  in  advance  but  it  only 
partly  filled  the  bill.  The  need  was  and 
still  is  for  men  who,  first  of  all,  know  the 
business  for  which  they  are  to  purchase ; 
second,  who  know  the  materials  that  they 
are  asked  to  buy;  third,  who  understand 
sound  purchasing  methods;  and  fourth, 
who  know  men.  These  are  the  four  prime 
requisites  of  the  successful  buyer : — 
Knowledge  of  the  business,  knowledge  of 
materials,  methods  and  men.  Such  men 
are  not  easily  and  quickly  available.  They 
must  be  trained  and  educational  efforts 
are  being  made.  Several  colleges  and 
universities  offer  purchasing  courses  and 
the  United  Y.  M.  C.  A.  Schools  in  asso¬ 
ciation  with  the  National  Association  of 
Purchasing  Agents,  within  the  last  year 
offered  courses  in  several  cities  in  “Pur¬ 
chasing.”  The  courses  were  popular  and 
in  New  York  City  the  first  course  had  to 
be  limited  in  number.  In  it  there  were 
thirty-nine  students,  all  of  them  except¬ 
ing  three  were  purchasing  men,  and 
many  were  purchasing  agents.  Nearly 
all  the  students  were  high  school  gradu¬ 
ates  and  about  30%  had  college  training. 
Their  ages  ranged  from  nineteen  to 
forty-six.  Class  work  was  devoted  en¬ 
tirely  to  purchasing  procedure  and  meth¬ 
ods,  study  of  materials  and  the  solving  of 
problems  peculiar  to  purchasing. 

The  change  which  brought  about  cen¬ 
tralized  purchasing  is  generally  satisfac¬ 
tory  to  all  concerned.  The  proprietor 


may  still  approve  or  reject  the  purchasing 
agent’s  recommendation  and  the  superin¬ 
tendent  or  department  head  may  still 
specify  what  he  thinks  is  best  for  his 
needs,  and  he  is  also  comparatively  free 
from  the  visits  of  sales  representatives 
who  take  up  the  time  he  needs  to  devote 
to  his  regular  duties.  The  salesman  cer¬ 
tainly  is  in  sympathy  with  the  movement 
towards  centralization  inasmuch  as  he 
can  now  offer  his  selling  argument  to  a 
man  who,  combining  the  purchases  of 
several  departments  or  plants,  is  natural¬ 
ly  a  better  customer.  Were  it  not  for  the 
fact  that  all  buyers  as  yet  do  not  know 
the  physical  aspect  and  application  of  the 
materials  they  purchase  as  well  as  the 
men  actually  using  them,  the  salesmen 
would  prefer  to  devote  all  their  time  to 
the  purchasing  agent.  The  shortcomings 
of  the  buyer  in  this  respect  and  the  fact 
that  some  salesmen  have  a  better  chance 
for  an  order  with  a  superintendent  or  a 
department  head  than  they  do  with  the 
experienced  buyer,  are  the  only  reasons 
why  they  still  try  to  effect  sales  through 
superintendents  or  others  in  authority. 
To  be  fair  to  the  buyer,  we  must  remem¬ 
ber  that,  especially  in  a  large  company, 
he  would  have  a  difficult  time  learning  all 
about  all  the  material  he  purchases.  The 
assortment  is  far  wider  than  is  imagined. 
This  is  where  the  buyer  must  be  guided 
by  the  opinions  and  judgments  of  those 
in  his  own  company.  He  must  listen  to 
competent  counsel  from  those  in  his  own 
company  and  the  spirit  of  true  co-opera¬ 
tion  should  prevail.  He  must  be  tactful 
and  diplomatic  in  his  contacts  with  others 
in  his  own  company.  He  should  not  for¬ 
get  that  every  man  thinks  he  is  a  born 
trader  and  a  good  judge  of  values.  Every 
man  loves  to  beat  the  market  if  he  can. 
Every  man  loves  to  try  to  get  something 
for  nothing.  If  it  were  not  so  some 
second-hand  automobile  dealers  would 
have  to  go  to  work  for  a  living.  Many 
men  not  actively  purchasing  are  good 


372 


judges  of  value,  but  I  have  found  usually 
that  they  judge  the  worth  of  an  article  by 
what  return  it  will  give  them,  while  the 
purchasing  agent  should  not  only  judge 
value  in  this  way  but  also  judge  the 
worth  of  the  article  by  its  intrinsic  value, 
that  is,  by  his  analysis  of  the  value  of  so 
much  lumber,  steel,  leather,  rubber  or 
whatever  goes  into  the  fabrication  of  the 
article  in  question.  If  the  purchasing 
agent  can  judge  values  this  way  he  is  in  a 
better  position  to  sell  his  buying  argu¬ 
ments  to  the  vendor,  for  he  displays  a 
knowledge  of  the  article  to  the  vendor’s 
representative  that  is  pleasantly  surpris¬ 
ing  and  productive  of  respect.  Believe 
me,  the  sales  representative  is  not  a  hard 
man  to  sell  on  this  idea,  as  he  meets  only 
too  infrequently  with  men  able  enough 
to  talk  his  own  article  in  his  own 
language.  A  contact  formed  in  this  way 
makes  the  salesman  your  representative 
to  his  employer  and  he  will  go  to  great 
lengths  to  get  you  what  he  can  in  quality, 
price  and  service. 

Centralized  purchasing  has  brought 
about  an  increase  in  “contract”  arrange¬ 
ments,  as  naturally  the  requirements  to 
be  purchased  by  one  man  acting  for  sev¬ 
eral  plants  are  greatly  increased.  As  they 
are  to  be  used  for  the  same  purpose  the 
quality  or  grade  can  be  standardized, 
bringing  about  better  deliveries  and  more 
advantageous  prices.  Let  us  consider 
contracts.  The  prevailing  idea  of  the  ad¬ 
vantage  of  a  contract  to  the  buyer  is  that 
he  may  secure  a  lower  price  by  such  an 
arrangement.  To  my  mind,  that  is  not 
the  primary  consideration,  although  it  is 
very  important.  The  essential  thing  in  a 
contract  is  that  the  buyer  assures  himself 
of  a  supply  of  material  of  proper  quality 
and  guaranteed  delivery.  The  mere  fact 
that  material  necessary  for  the  operation 
of  a  plant  has  reached  a  point  in  volume 
where  a  contract  is  considered,  makes  it 
important  that  the  contract  be  drawn  so 


that  you  may  be  sure  of  having  the  ma¬ 
terial  on  hand  when  it  is  required.  A  con¬ 
tract  or  agreement  written  from  price 
standpoint  alone  without  sufficient  guar¬ 
antee  of  quality  and  assured  delivery  is 
not  only  unsound  but  dangerous,  as  it 
creates  a  false  sense  of  security,  and  the 
failure  to  deliver  is  usually  timed  with  an 
acute  demand  for  such  delivery.  Con¬ 
tracts  are  sometimes  written  to  beat  the 
market  on  price.  When  this  is  accom¬ 
plished  and  all  other  considerations  are 
warranted  it  is  a  fine  stroke.  Specific 
market  study  of  a  given  material  and 
direct  information  from  producers  and 
manufacturers  form  the  soundest  basis 
for  forecasting  future  price  trend.  No 
buyer  can  hope  to  consistently  beat  the 
market.  If  he  shades  the  market  price, 
and  by  market  price  I  mean  the  usual 
going  price  for  the  quality  and  quantity 
involved,  he  should  not  be  criticized,  for 
if  he  is  urged  to  constantly  beat  the  mar¬ 
ket  it  is  only  logical  to  assume  that  some 
day  the  market  will  beat  him,  and  some¬ 
how  this  unpleasant  occurrence  is  re¬ 
membered  long  after  the  good  purchases 
are  forgotten. 

In  these  important  materials  on  which 
contracts  are  drawn,  it  must  be  borne  in 
mind  by  the  buyer  that  the  big  represen¬ 
tative  vendor  who  supplies  him  is  one  of 
probably  not'  more  than  ten  and  usually 
not  that  many  who  can  take  care  of  his 
normal  requirements,  while  he,  the  buyer, 
is  only  one  of  hundreds  or  thousands  of 
potential  customers  of  that  vendor.  It 
follows,  then,  that  the  purchaser  should 
preserve  the  most  pleasant  relations  with 
vendors  from  a  selfish  viewpoint  alone  if 
for  no  other  reason.  It  is  up  to  him  to  be 
on  friendly  terms  with  such  selling  or¬ 
ganizations.  He  must  grant  salesmen  in¬ 
terviews  and  he  must  be  square  and  on 
the  level  in  all  his  contacts  with  them. 
The  salesman  is  the  buyer's  best  friend. 
He  is  the  man  to  know  when  you  are  in 


373 


a  bad  way  for  service  and  in  a  tight  cor¬ 
ner  on  price.  The  salesman  remembers 
the  friendly  buyer  when  he  has  valuable 
information  and  incidently  when  he  has  a 
bargain  or  two.  The  National  Association 
of  Purchasing  Agents,  composed  of 
about  fifty  local  or  sectional  organiza¬ 
tions  with  a  total  membership  of  approxi¬ 
mately  4,600,  has  a  code  of  principles  and 
standards  covering  some  of  these  points. 
This  is  exhibited  together  with  other 
forms  and  specifications  in  the  Account¬ 
ing  Section  Exhibit  on  the  Pier. 

In  our  desire  for  low  cost  production 
the  buyer  can  play  an  important  part  in 
the  substitution  of  materials  of  qualities 
other  than  those  usually  obtained.  I  wish 
to  digress  a  little  here  and  state  that  by 
substitution  I  do  not  necessarily  mean 
something  cheaper.  Sometimes  the  article 
recommended  as  a  substitute  is  cheaper 
in  price  but  many  times  substitution  is 
effected  by  the  use  of  a  better  and  higher 
priced  material  than  formerly  used,  to 
the  end  that  a  lower  unit  cost  of  serv¬ 
ice  may  be  rendered  by  that  article.  I 
cannot  stress  too  strongly  that  this  is  one 
of  the  most  important  phases  of  sound 
purchasing.  Let  me  give  an  example :  If 
a  conveyor  belt,  with  which  all  gas  com¬ 
pany  employes  are  more  or  less  familiar, 
costs  $2.50  per  foot  and  it  carries  a  mil¬ 
lion  tons  of  coal  before  it  is  finally  worn 
out  and  discarded,  and  a  better  type  of 
belt  more  scientifically  compounded 
which  we  will  say  costs  $3.00  per  foot 
conveys  a  tonnage  of  one  and  one-half 
millions,  it  follows  that  the  higher  priced 
belt  is  the  most  economical  by  far.  Let 
me  illustrate  it  again  in  the  purchase  of 
paint:  We  will  say  that  a  gallon  of  or¬ 
dinary  paint  costs  $1.50  and  a  gallon  of 
first  class  paint  costs  $2.50.  The  higher 
priced  paint  gives  better  protection  and 
wearing  surface,  and  it  usually  has  a 
greater  covering  capacity.  It  lasts  much 
longer.  It  has  a  better  appearance  and 


finally  it  costs  the  buyer  no  more  for 
labor  to  apply  one  gallon  of  good  paint 
than  it  does  one  gallon  of  poor  paint. 
With  the  present  high  labor  rates,  it  fol¬ 
lows  chat  the  total  net  cost  of  one  gallon 
of  high-grade  paint  applied  to  a  surface 
and  pro-rated  over  the  life  of  the  coat 
will  be  lower  than  that  of  the  cheaper 
paint,  each  of  which  takes  an  equivalent 
amount  of  labor  to  apply.  Indeed  this  is 
true  of  many  articles  of  common  pur¬ 
chase  and  it  is  generally  what  is  meant  by 
substitution  of  materials.  Such  economies 
as  these  are  effected  through  the  medium 
of  tests  made  by  laboratories  or  by  the 
plants  themselves. 

The  price  of  economical  and  sound 
purchasing  is  eternal  vigilance.  Compe¬ 
tition  is  the  watchword.  It  is  contended 
by  some  that  a  connection  can  be  formed 
with  a  vendor  in  which  materials  will  be 
furnished  without  competitive  bidding, 
and  at  the  lowest  price  the  market  af¬ 
fords.  That  is  not  usually  true,  and  I 
might  say  that  it  is  never  true  except  that 
the  statement  is  not  politic.  I  will  note 
the  exception  of  a  few  one-priced  articles 
usually  applying  on  a  patented  or  highly 
specialized  device.  On  raw  and  staple 
materials  which  form  the  bulk  of  our 
purchases,  prices  from  different  sources 
of  supply  do  vary.  Production  costs  dif¬ 
fer  ; — overheads,  selling  expenses  and 
profits  are  not  parallel,  and  it  is  the  buy¬ 
er’s  job  to  find  the  concern  with  the 
lowest  selling  cost  for  stipulated  quality. 
He  cannot  fail  to  find  it  if  he  tries.  At 
one  time,  some  years  ago,  I  was  asked 
why  I  placed  orders  with  so  many  new 
concerns,  it  being  overlooked  that  in  put¬ 
ting  a  new  concern  on  the  list  of  credi¬ 
tors,  I  was  opening  up  a  new  source  of 
supply  with  a  reputable  house  and  at 
prices  lower  than  elsewhere,  otherwise  no 
order  would  have  been  given.  Of  course, 
in  this  connection  common  sense  and  con- 
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sideration  of  the  accounting  department’s 
function  must  not  be  overlooked. 

Competition  brings  about  contact  with 
manufacturers  to  the  exclusion  of  the  un¬ 
necessary  middle-men  and  profit  takers. 
An  order  placed  directly  with  the  manu¬ 
facturer  is  a  step  in  advance  when  that 
manufacturer  offers  a  competitive  figure 
and  equal  delivery.  Opinions  are  divided 
on  this  particular  phase  and  each  case 
should  be  decided  on  its  own  merits  and 
orders  placed  accordingly.  Some  jobbers 
and  dealers  are  absolutely  necessary  for 
the  service  they  render  at  a  reasonable 
profit,  but  a  tendency  towards  purchasing 
directly  from  manufacturers  opens  up 
the  particular  case  for  investigation  and 
action.  Where  such  investigation  shows 
that  the  manufacturer  does  not  protect 
the  dealer  on  price,  it  is  then  plain  that 
direct  purchasing  is  in  order. 

In  the  purchase  of  repair  or  replace¬ 
ment  parts  for  machinery  and  apparatus 
there  are  very  effective  savings  to  be 
made.  It  is  quite  well  known  that  many 
manufacturers  of  these  items  charge  high 
prices  for  such  parts  and-  when  they 
reach  an  appreciable  amount  the  buyer, 
from  his  knowledge  of  materials  and 
with  the  invaluable  assistance  of  the 
plant  or  shop  man,  should  have,  drawings 
made  of  the  parts  required,  whether  they 
be  cast,  forged,  drawn  or  spun.  He  will 
find  plenty  of  foundries  who  will  turn 
out  castings  of  steel,  gray  iron  or  bronze 
at  pound  prices  and  any  number  of  shops 
which  will  supply  him  with  forged  or 
fabricated  work  to  his  sketches.  The 
necessary  machine  work  on  these  parts 
may  be  done  by  outside  shops  or  in  the 
buyer’s  own  shop.  It  will  be  found  that 
great  differences  in  price  prevail  and  they 
are  all  to  the  buyer’s  advantage.  There 
is  no  sacrifice  in  quality  as  that  is  speci¬ 
fied  and  it  can  be  secured  from  reputable 
suppliers. 


The  buyer  has  a  great  advantage  in 
purchasing  for  a  public  utility.  The  com¬ 
pany’s  credit  is  usually  unimpaired,  it  is 
naturally  well  known  in  its  community 
and  elsewhere,  it  is  considered  good  clean 
business,  and  it  has  a  testimonial  value 
with  the  vendors — and  they  just  love  to 
sell  to  such  customers.  The  buyer’s  path 
is  made  easy  through  prompt  payments 
of  bills  and  I  have  many  times  clinched 
a  good  price  agreement  with  the  final 
statement  that  our  money  was  good,  and 
we  stood  ready  to  discount  the  bill.  The 
real  saving  made  in  discounting  bills  is 
the  actual  cash  discount  plus  the  price 
advantage  the  buyer  gets  because  he  can 
guarantee  a  quick  payment. 

May  I  say  a  word  about  rush  purchas¬ 
ing  and  personal  purchasing.  Certainly 
the  purchasing  department  must  be 
equipped  to  handle  rush  items.  They 
should  be  kept  to  the  lowest  possible 
minimum  as  the  time  consumed  in  plac¬ 
ing  the  usual  rush  or  emergency  order  is 
much  more  in  the  long  run  than  that  con¬ 
sumed  in  placing  the  same  order  in  its 
regular  and  ordinary  way.  However,  it 
is  on  rush  orders  and  particularly  per¬ 
sonal  orders  (and  they  for  some  reason 
are  always  rush)  that  the  efficiency  of 
the  purchasing  department  is  sometimes 
judged.  It  seems  that  the  employe  who 
is  not  aware  that  his  purchasing  agent 
may  be  using  all  of  his  available  men  in 
the  purchase  of  thousands  of  dollars’ 
worth  of  material  for  the  company  at 
that  time,  forms  his  opinion  of  the  pur¬ 
chasing  department  on  the  service  ren¬ 
dered  him  on  his  personal  purchasing. 
The  buyer  may  be  in  the  middle  of  trying 
to  knock  a  couple  of  dollars  a  ton  off  the 
price  on  an  order  for  eight  or  nine  thou¬ 
sand  tons  of  pipe,  when  he  is  requested 
to  negotiate  personally  the  purchase  of  a 
radio  set  or  is  asked  to  explain  why  the 
one  he  ordered  yesterday  has  not  yet  been 
delivered.  It  is  in  such  instances  of  per- 
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sonal  purchasing  that  the  purchasing  de¬ 
partment  stands  or  falls  in  the  minds  of 
many  of  the  company's  employes,  and 
since  personal  purchasing  must  be  done, 
it  behooves  the  department  to  see  that  it 
is  well  done.  Curtailment  of  the  privilege 
cannot  come  from  within  the  department 
but  from  without.  In  the  list  of  such 
purchases  it  seems  that  gas  and  electric 
appliances  lead,  also  radio  sets,  tools  and 
hardware,  lumber,  paint,  pipe  and  fit¬ 
tings,  furniture,  rugs,  clothing,  sporting 
goods,  wall  paper,  lawn  mowers,  refrig¬ 
erators,  sewing  machines,  flags,  rubber 
boots,  Scott's  Emulsion,  and,  as  a  wind¬ 
up,  babies’  bassinets. 

There  is  another  angle  to  purchasing 
which  gas  companies  and  particularly  the 
smaller  companies  must  consider.  This 
is  the  reciprocal  angle,  that  is,  the  ad- 
visibility  of  the  gas  company  patronizing 
jobbers  and  dealers  in  its  own  city.  If 
the  utility  takes  a  leading  part  in  civic 
affairs  it  usually  follows  that  more  or  less 
pressure  is  exerted  to  have  it  purchase 
from  local  companies,  and  indeed  it 
naturally  arises  that  the  utility  will  view 
this  with  favor.  Certainly  this  is  a  prob¬ 
lem  in  which  the  policy  of  the  company 
must  prevail.  There  are  cities  in  which 
it  undoubtedly  is  the  better  policy  to  pur¬ 
chase  some  supplies  from  local  dealers. 
However,  in  all  these  orders  placed  with 
local  concerns  who  act  as  middle-men  it 
is  clear  that  they  in  turn  act  as  your  pur¬ 
chasing  agents  with  dealers  or  manufac¬ 
turers  in  the  larger  cities,  and  that  neces¬ 
sarily  you  will  pay  one  or  more  profits  on 
such  orders.  They  may  say  that  they  sell 
you  as  cheaply  as  you  can  buy  directly 
from  manufacturers  or  from  the  larger 
dealers  in  other  parts  of  the  country,  but 
experience  has  taught  me  in  this  respect 
that  these  statements  are  not  always  true, 
although  I  do  not  claim  they  are  inten¬ 
tionally  incorrect.  I  find  that  the  smaller 
dealers  have  not  the  means  of  keeping  in 


touch  with  highly  competitive  sources 
and  that  they  usually  push  the  sales  of 
articles  showing  them  the  longest  profit. 

Usually  the  gas  company  orders  placed 
with  such  concerns  are  sent  without  the 
formality  of  a  previous  and  competitive 
quotation,  and  when  the  invoice  arrives 
the  price  is  checked  by  comparing  it  to 
that  last  paid  to  the  same  concern,  or 
where  no  previous  price  is  on  record  an 
assumption  is  made  that  the  price  is 
reasonable,  and  it  is  accordingly  ap¬ 
proved.  There  is  another  angle  to  this 
method  of  placing  orders.  Let  me  cite  an 
example  of  it  in  the  purchase  of  malle¬ 
able  iron  fittings.  As  you  know,  such 
fittings  are  purchased  by  the  pound. 
There  is  at  all  times  an  established  basic 
discount  and  there  are  further  deducted 
one  or  several  preferential  discounts 
which  depend  on  the  specification  in  the 
order,  the  desirability  of  the  order  and 
the  vendor’s  knowledge  of  the  buyer’s 
purchasing  power.  These  preferential 
discounts  are  not  standard  and  the  buy¬ 
er’s  job  is  to  get  the  best  he  can.  But 
beyond  all  this,  the  thought  in  mind  is  as 
to  how  much  consideration  has  been 
given  the  weight  per  fitting  of  the  malle¬ 
able  iron  fittings  wanted.  In  other  words, 
are  you  purchasing  fittings  which  weigh 
sixty  pounds  per  hundred  pieces  where 
fittings  of  another  make  weighing  forty- 
five  pounds  or  fifty  pounds  per  hundred 
pieces  will  do  equally  well?  Variations 
do  exist  in  weights  of  fittings  as  fur¬ 
nished  by  different  mills,  but  I  doubt  that 
much  study  has  been  given  this  angle  by 
buyers  in  the  smaller  companies.  There¬ 
fore,  if  you  purchase  from  the  local  deal¬ 
er,  he  supplies  you  with  the  one  make  of 
fitting  that  he  has  been  handling  for 
years  and  the  buyer  does  not  know 
whether  or  not  it  is  the  most  economical 
fitting  for  him  to  purchase. 
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In  these  purchases  from  dealers  in 
small  cities,  it  is  very  desirable  to  have 
quotations  made  or  invoices  rendered 
showing  list  price  and  discount.  By  this 
means  it  is  possible  to  get  a  good  check 
on  the  prices  paid  and  it  is  much  easier 
to  convert  a  price  so  named  to  a  net  fig¬ 
ure  for  accounting  purposes  than  it  is  to 
convert  the  net  figure  back  to  a  list  and 
discount  figure  for  price  checking  pur¬ 
poses.  There  is  another  reason  for  this. 
On  a  quotation  covering  eight  or  ten 
articles  priced  at  net  figures,  I  have  seen 
the  discount  used  in  figuring  the  first  and 
last  items  at,  let  us  say  60%  off  the  list, 
while  the  other  items  were  figured  at  ap¬ 
proximately  50%  off  the  list.  The  point 
here  is  that  the  vendor  counts  on  your 
figuring  the  discount  on  the  first  item  and 
possibly  the  last  one  and  then  assuming 
the  rest  are  the  same.  The  easy  way  to 
avoid  this  is  for  you  to  specify  that  the 
price  be  quoted  at  list  and  discount. 

In  the  purchase  of  printing  a  condition 
arises  where  it  is  open  to  question 
whether  this  printing  should  be  done  in 
the  utility's  own  city  or  elsewhere  at  low¬ 
er  prices.  Where  the  local  flat  printing  is 
done  in  a  newspaper  shop,  the  wiser 
course  appears  to  be  in  patronizing  this 
source.  If,  however,  consideration  of 
this  is  not  necessary  the  purchaser  will 
find  that  printing  is  highly  competitive 
and  savings  can  be  made.  In  such  pur¬ 
chases  he  must  specify  the  grade  and 
weight  of  paper  required  and  the  quality 
of  work  he  wishes  or  he  will  not  save  by 
buying  on  price  alone.  As  is  usually  the 
case  in  the  small  utility  there  is  no  means 
of  testing  paper.  It  would  be  well  there¬ 
fore  to  buy  flat  printing  on  faith  from 
reputable  houses.  In  the  larger  cities 
where  flat  printing  is  entirely  distinct 
from  newspaper  work,  very  substantial 
savings  can  be  effected  by  proper  pur¬ 
chasing  of  printing,  ruling,  binding,  and 
the  like.  In  this  situation  it  again  follows 


that  the  stock  to  be  used  should  be  speci¬ 
fied  by  the  purchaser  and  in  order  for 
him  to  properly  specify  he  must  know 
the  most  suitable  grades.  For  this  pur¬ 
pose  and  if  the  purchasing  department 
does  not  include  in  its  personnel  a  good 
paper  and  printing  buyer  the  utility 
should  be  guided  by  the  suggestions  of 
several  reputable  printers.  On  import¬ 
ant  jobs  the  purchaser  had  best  specify 
that  the  paper  be  watermarked  as  this 
immediately  establishes  the  grade  and 
eliminates  all  chance  of  substitution  by 
the  printer.  In  this  connection  it  may  be 
interesting  to  know  that  watermarking 
paper  adds  only  one-quarter  to  one  cent 
per  pound  to  the  price  of  the  same  grade 
in  unwatermarked  stock. 

The  type  and  quality  of  men  in  pur¬ 
chasing  is  constantly  getting  better.  It  had 
to  improve  as  competition  forced  the 
issue.  Ten  years  ago  a  survey  revealed 
that  the  average  salary  of  purchasing 
agents  at  that  time  was  $1,400  a  year. 
Within  the  past  year  a  similar  representa¬ 
tive  survey  shows  the  average  salary  to 
be  now  $4,000.  Some  receive  $25,000 
per  year  while  the  $10,000  man  is  not  a 
rarity.  Of  course,  salaries  generally  in¬ 
creased  during  that  period,  but  with  the 
exception  of  plasterers,  brick-layers  and 
the  like,  the  upward  trend  was  unfortu¬ 
nately  not  as  great. 

Let  me  quote  from  the  Iron  Age : 

“The  degree  of  responsibility  vested 
in  the  purchasing  official  is  probably 
greater  today  than  ever  before. 

“For  this  reason: 

“Keen  competition  has  narrowed  prof¬ 
its  in  most  business  to  such  an  extent 
that  the  accuracy  of  judgment  of  the  pur¬ 
chasing  head  often  determines  whether 
the  business  will  be  in  black  ink  or  in 
red. 

“Taking  the  metal-working  industries 
as  a  whole,  a  one  per  cent  saving  in 
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PURCHASING  EQUALS  THE  PROFIT  ON  A 
SEVEN  PER  CENT  INCREASE  IN  SALES. 

“Profits  can  be  increased  other  than  by 
paying  for  greater  sales  volume.  Ac¬ 
cordingly,  the  man  responsible  for  pur¬ 
chasing  is  entitled  to  all  dependable  in¬ 
formation  which  will  aid  him  in  buying 
to  the  best  advantage.” 

The  National  Association  of  Purchas¬ 
ing  Agents  has  been  working  for  some 
years  with  Secretary  of  Commerce 
Hoover’s  department  in  standardization 
work,  and  the  purchasing  profession  has 
been  commended  by  him  for  its  assist¬ 
ance  along  these  lines.  The  National 
Association  has  also  adopted  a  standard 
inquiry  form,  a  standard  purchase  order 
form,  a  standard  invoice  form,  and  also 
has  devised  a  standard  catalogue,  a  stand¬ 
ard  fuel  oil  contract,  and  a  standard  coal 
contract.  All  of  these  forms  are  built  for 
efficiency  and  simplification.  In  this  con¬ 
nection  it  is  interesting  to  note  that  the 
Federal  Specifications  Board,  Bureau  of 
Standards,  at  Washington,  has  promul¬ 
gated  specifications  to  the  number  of 
three  hundred,  covering  a  wide  range  of 
materials  and  manufactured  articles.  Such 
co-operation  between  the  Government, 
the  National  Association  of  Purchasing 
Agents  and  other  associations  is  actively 
going  on.  The  forms  I  have  mentioned 
are  on  exhibition  in  the  Accounting  Sec¬ 
tion  Exhibit  on  the  Pier.  The  Public 
Utility  Purchasing  Agents  of  the  Nation¬ 
al  Association  have  their  own  section. 
Constructive  work  of  particular  interest 
and  value  to  public  utilities  is  in  progress. 

In  further  reference  to  the  co-opera¬ 
tion  of  the  National  Association  of  Pur¬ 
chasing  Agents  with  the  United  States 
Government  in  such  matters,  let  me  quote 
the  following  from  the  speech  of  Russell 
Forbes  of  the  National  Association  of 
Purchasing  Agents  as  printed  in  the  May 
1925  issue  of  the  Purchasing  Agent: 


“The  Federal  Specifications  Board  is 
composed  of  one  representative  of  each 
executive  department  and  independent 
agency  of  the  Federal  Agency  of  the 
Federal  Government.  Specifications 
adopted  by  it  must  apply  to  all  pur¬ 
chases  for  the  United  States  Govern¬ 
ment.  All  federal  specifications  are 
submitted  to  us  for  criticism  before 
their  adoption.  Through  the  medium  of 
our  Specifications  Committee,  very  valu¬ 
able  comments  on  such  standards  are  se¬ 
cured  for  the  guidance  of  the  federal 
authorities.  Such  standards,  when 
adopted,  are  available  free  of  charge  to 
members. 

“The  Directory  of  Specifications  is 
now  in  the  printer’s  hands,  and  will  be 
ready  about  August  1st.  It  will  contain 
references  to  all  the  specifications  in  ex¬ 
istence,  over  40,000  in  number,  classified 
by  commodities.  Active  work  has  now 
begun  on  the  preparation  of  the  Encyclo¬ 
pedia  of  Specifications.  This  will  con¬ 
tain  the  reprints  or  condensations  of  one 
or  more  existing  specifications  on  each 
commodity  item  and  will  be  limited  to 
those  specifications  which  in  the  judg¬ 
ment  of  the  committee  are  the  most  suit¬ 
able  for  general  use. 

“Herbert  Hoover  has  appointed  an 
Advisory  Board  and  three  committees  to 
assist  his  department  in  preparing  this 
Directory  and  Encyclopedia  of  Specifica¬ 
tions.  The  N.  A.  P.  A.  has  been  honored 
with  membership  on  all  these  groups,  and 
the  chairmanship  of  two. 

“It  should  be  unnecessary  to  dwell  at 
length  upon  the  various  simplification 
projects  in  which  the  N.  A.  P.  A.  has  co¬ 
operated  to  the  fullest  with  Herbert 
Hoover  and  his  department.  Some  of 
these  projects,  such  as  lumber  and  paper, 
are  of  incalculable  importance  in  their 
bearing  upon  economy  through  the 
elimination  of  waste.” 

The  purchasing  department  recognizes 
in  itself  an  organization  integral  with  its 
own  company  but  in  daily  and  hourly 
contact  with  business  concerns  of  all 
kinds  in  the  country  with  whom  in  its 
dealings  it  endeavors  to  portray  the  com¬ 
pany  it  represents  in  a  true  spirit  of  com¬ 
mercial  integrity  and  fair  play. 
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DISCUSSION 


THE  PUBLIC  UTILITY  PURCHASING  AGENT 


E.  A.  Munyan  (Hammond,  Ind.)  : 
There  are  some  features  of  Mr.  Knowles’ 
excellent  paper  which  deserve  especial 
attention  due  to  their  importance  to  our 
industry  and  to  our  balance  sheets.  I  will 
discuss  the  one  which  I  think  is  the  most 
prominent. 

This  country  is  at  the  present  time 
going  through  an  industrial  revolution 
unseen  by  many  but  being  very  seriously 
considered  by  great  industries.  It  is  that 
of  “Standardization  and  the  Elimina¬ 
tion  of  Industrial  Waste.”  This  is  taking 
many  forms  but  the  most  important  of 
these  is  the  standardization  of  materials 
used.  The  public  utility  business  is  vi¬ 
tally  interested  in  such  standardization 
and,  as  you  note,  has  entered  the  process 
in  other  ways;  for  example,  the  consoli¬ 
dation  and  standardization  process  in  the 
operation  of  gas  properties. 

The  United  States  Department  of 
Commerce  has  had  standardization  work 
under  way  in  its  Division  of  Simplified 
Practice  for  some  time  and  has  made 
enormous  progress  with  the  cooperation 
of  various  trade  associations  such  as  the 
Chamber  of  Commerce  of  the  United 
States,  the  American  Engineering  Stand¬ 
ards  Committee,  the  National  Associa¬ 
tion  of  Purchasing  Agents  and  many 
private  industries. 

An  outline  of  some  of  the  materials 
standardized  will  give  you  an  idea  of 
what  has  been  done.  The  types  of  vit¬ 
rified  paving  brick  have  been  reduced 
from  66  to  4,  files  and  rasps  from  1351 
to  496,  range  boilers  from  130  to  13, 
hollow  building  tile  from  36  to  19,  forged 
tools  from  665  to  351,  steel  barrels  and 


drums  from  66  to  24,  hot  water  storage 
tanks  from  120  to  14,  sheet  steel  from 
1819  to  263,  concrete  building  units  from 
115  to  24,  steel  lockers  from  65  to  17, 
warehouse  forms  from  thousands  to  15, 
commercial  purchase  forms  from  thou¬ 
sands  to  3,  paint  and  varnish  brushes 
from  480  to  138,  hotel  chinaware  from 
700  to  160,  common  brick  from  44  to  1, 
woven  wire  fencing  from  552  to  69, 
milk  bottles  and  caps  from  78  to  10, 
paper  grocers’  bags  from  6280  to  4700, 
etc. 

You  can  very  readily  see  from  the 
above  some  of  the  items  standardized 
or  the  number  of  varieties  reduced. 
You  may  next  ask  what  this  means  to  our 
business.  It  means  just  this.  Your  Pur¬ 
chasing  Agent  is  constantly  confronted 
with  the  proposition  that  some  individual 
in  his  company  wants  a  certain  kind  of 
an  article;  for  instance,  a  gate  valve  or 
any  other  article,  and  will  absolutely  re¬ 
fuse  to  use  any  other  although  there  may 
be  many  valves  of  some  other  manufac¬ 
ture  that  can  be  bought  under  the  same 
identical  specifications  and  at  a  much  less 
cost.  Your  Purchasing  Agent  is  at  a 
serious  disadvantage  and  he  realizes  that 
a  loss  will  occur.  This  may  not  seem 
so  important  to  an  executive,  but  in  the 
number  of  articles  bought  in  a  year 
many  thousands  of  dollars  are  lost.  The 
Purchasing  Agent  should  be  furnished 
with  an  approved  list  of  probably  two 
or  three  kinds  of  each  article  and  then 
purchase  whichever  is  of  the  most  value, 
considering  the  life  and  service  of  the 
article.  He  usually  has  a  more  broad 
viewpoint  than  some  individual  in  his 
separate  location,  whether  the  individ¬ 
ual’s  property  is  small  or  large. 
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As  you  probably  know,  there  are  thou¬ 
sands  of  different  articles  purchased  by 
large  utility  companies  and  standardiza¬ 
tion  is  not  a  small  piece  of  work.  Stand¬ 
ardization  should  be  gone  into  systema¬ 
tically  and  each  item  run  down  to  the 
minimum  number  of  types  possible.  Per¬ 
sonal  liges  and  dislikes  should  be  elim¬ 
inated  and  the  matter  should  be  brought 
down  to  hard  facts  and  the  financial  sav¬ 
ing  should  be  considered  above  all. 

When  you  go  into  the  matter,  you  will 
be  very  agreeably  surprised.  Some  com¬ 
panies  have  already  started  and  last  year 
we  heard  how  standardization  could  be 
done  in  your  printed  forms.  A  number 
of  companies  have  already  collected  in¬ 
terest  on  their  endeavors. 


The  subject  of  standardization  is  en¬ 
ormous  and  deserves  exceptional  thought 
and  consideration,  and  it  behooves  each 
of  us  to  give  our  greatest  cooperation  to 
the  Department  of  Commerce  in  its 
work.  The  National  Association  of  Pur¬ 
chasing  Agents  and  various  other  asso¬ 
ciations  have  committee  members  work¬ 
ing  with  the  department,  and  I  think 
that  if  our  Association  is  not  actually 
engaged  in  the  work  that  it  should  enter 
into  it  as  soon  as  possible. 

I  think  that  if  Mr.  Knowles’  paper 
has  done  nothing  else  except  call  this 
matter  of  standardization  to  your  at¬ 
tention,  it  has  performed  a  very  con¬ 
structive  duty. 


INSURANCE 


J.  G.  Reese,  Chairman ,  Consolidated  Gas,  Electric  Light  and  Power  Company, 

Baltimore,  Md. 


During  the  past  year  the  work  of  the 

Insurance  Committee  has  been  conducted 

along  routine  lines.  Its  efforts  have  been 

devoted  chiefly  to  the  items  listed  below: 

(a)  The  further  adoption  and  applica¬ 
tion  of  the  new  rating  schedule,  and 
the  Inherent  Explosion  Clause ; 

(b)  Preparation  of  suggested  standard 
forms  to  be  attached  to  fire  policies 
covering  gas  properties ; 

(c)  Aiding  member  companies  to  obtain 
reductions  due  them  on  Public  Lia¬ 
bility  Insurance; 

(d)  A  further  consideration  of  insur¬ 
ance  covering  damage  to  property  of 
others,  known  as  Property  Damage; 

(e)  A  study  of  Group  Life  Insurance; 

(f)  The  preparation  of  an  “Insurance 
Primer”,  or  an  explanation  of  the 
various  classes  of  insurance  in  a 


manner  easily  understood  by  the  lay¬ 
man  ; 

(g)  Service  to  member  companies  on 
various  problems  relating  to  insur¬ 
ance  of  all  classes. 

The  Committee  has  given  its  time  to 
the  various  activities  noted  above  with 
such  results  as  will  be  developed  in  the 
body  of  the  report. 

Before  entering  into  a  full  discussion 
of  the  year’s  work,  the  Committee  again 
desires  to  record  its  grateful  acknowl¬ 
edgement  for  the  wholehearted  co-opera¬ 
tion  of  the  insurance  interests  and  the 
various  rate  making  and  governing  juris¬ 
dictions  dealing  with  insurance.  They 
have  been  unfailingly  courteous  and  most 
helpful  in  our  problems. 
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Fire  Insurance 

The  new  rating  schedule  has  been 
adopted  in  practically  every  rating  juris¬ 
diction  in  the  country  with  the  result  that 
a  substantial  reduction  in  premium  was 
effected.  Where  these  new  rates  have 
not  been  applied  in  their  entirety,  a  con¬ 
dition  usually  exists  which  was  con¬ 
sidered  satisfactory  before  the  new 
schedule  was  promulgated.  Certain 
rating  jurisdictions  had  recognized  the 
right  of  the  utilities  to  lower  rates,  and 
had  allowed  a  reduction  before  the  new 
schedule  appeared.  Such  territories  may 
feel  they  had  been  discriminated  against 
when,  as  a  matter  of  fact,  they  were  en¬ 
joying  lower  rates  for  some  time  prior  to 
the  issuance  of  the  new  schedule.  It  is 
safe  to  say  therefore,  that  the  industry 


has  obtained  the  benefit  of  this  reduction, 
and  each  member  company  should  see  to 
it  that  the  lower  rates  are  applied,  if  it 
has  not  already  obtained  them.  If  any 
companies  are  meeting  with  difficulties, 
the  services  of  the  Committee  are  offered 
to  investigate  the  reasons  for  any  delay  in 
applying  the  new  schedule. 

The  same  condition  holds  for  the  In¬ 
herent  Explosion  Clause.  It  has  been 
adopted  practically  throughout  the  coun¬ 
try. 

The  following  is  a  list  of  the  rating 
organizations  of  the  country  showing 
which  have  and  which  have  not  adopted 
the  revised  schedule  and  inherent  explo¬ 
sion  clause : 


Gas  Plant 

Inherent  Explo- 

Organization 

Schedule 

sion  clause 

New  York  Fire  Insurance  Rating  Or¬ 
ganization  . 

Underwriter’s  Association  of  the  Middle 

Dept . 

Philadelphia  Fire  Underwriters  Asso . 

Philadelphia  Suburban  Underwriters  As¬ 
sociation  . 

Board  of  Fire  Underwriters  of  Allegheny 

County  . 

Association  of  Fire  Underwriters  of  Bal¬ 
timore  City  . 

Underwriters  Association  of  D.  C . 

New  Hampshire  Board  of  Underwriters  . . . 
South-Eastern  Underwriters  Association  . . 

Louisiana  Fire  Prevention  Bureau  . 

Western  Actuarial  Bureau  . 

Board  of  Fire  Underwriters  of  the  Pacific  . . 
Washington  Surveying  &  Rating  Bureau  .. 

Oregon  Insurance  Bureau  . 

Arizona  Equitable  Rating  Office  . 

Idaho  Surveying  &  Rating  Bureau  . 

New  England  Exchange  . 

Boston  Board  of  Fire  Underwriters  . 

Insurance  Association  of  Providence  .... 
Schedule  Rating  Office  of  N.  J . 


West  Virginia  Inspection  Bureau 
Arkansas  Fire  Prevention  Bureau 

Texas  . . . 

Mississippi  Inspection  Bureau  . . . 


Adopted  .  Adopted 

(Including  New  York  City) 

Adopted  .  Adopted 

Continue  .  Adopted 

1910  Edition  with  25%  Reduction 

Adopted  .  Adopted 

Adopted  .  Adopted 

Not  Adopted .  Adopted 

Situation  Satisfactory 

Not  Adopted .  Adopted 

Situation  Satisfactory 

Adopted  .  Adopted 

Adopted  .  Adopted 

Adopted  .  Adopted 

Adopted  .  Adopted 

Except  Kansas 

Adopted  .  Under  Consideration 

Adopted  .  Prohibited  by  Law 

Adopted  .  No  Pressing  Need 

Adopted  .  Adopted 

Adopted  .  No  Pressing  Need 

Not  Adopted .  Adopted 

Not  Adopted .  Adopted 

Not  Adopted .  Adopted 

Adopted  .  Prohibited  by  Law 

from  combining  fire 
and  explosion. 

Adopted  .  Adopted 

Not  Adopted  .  Not  Adopted 

Condition  Satisfactory 

In  Process  .  In  Process 

Adopted  .  Adopted 
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A  recommendation  will  be  made  to  the 
incoming  Committee  that  a  review  of  fire 
insurance  values,  premiums,  and  losses 
over  a  five-year  period  be  made  during 
the  next  year.  It  is  felt  that  if  such  data 
proves  the  loss  ratio  to  premiums  to  be 
low,  there  will  be  justification  for  a  re¬ 
quest  for  further  reduction.  The  co¬ 
operation  of  member  companies  is  re¬ 
quired,  and  is  urgently  requested,  if  this 
data  is  to  be  complete  and  to  be  of  such 
nature  as  to  convince  the  insurance  inter¬ 
ests  that  the  industry  is  fairly  entitled  to 
request  and  obtain  any  further  reduction. 


If  such  a  questionnaire  is  sent  out,  it  will 
be  beneficial  to  each  member  company  to 
furnish  complete  replies  to  the  questions 
asked. 

Forms  to  Be  Attached  to  Fire  Insurance 
Policies 

With  the  idea  of  assisting  members,  es¬ 
pecially  the  smaller  companies  to  obtain 
the  proper  coverage  on  buildings  and  con¬ 
tents,  forms  applying  on  specific  build¬ 
ings,  or  under  blanket  coverage  are 
offered  herewith. 


SPECIFIC  FORM  OF  COVERAGE 


. Company 

$ . Being  a  pro  rata  part  of  each  of  the  specific  amounts  of  insurance 

shown  below,  applying  to  property  designated,  located . 

subject  to  the  following  conditions: 


AMOUNTS  OF  INSURANCE 

* Description  Buildings  Contents  Merchandise  Yard  Properties  Total 


Location — Give  here  specific  location  of  plant  or  property  to  be  insured 
*Under  description. 

Give  units  of  Under  the  above  heads  give  the  amounts 

plant  or  prop-  of  insurance  wanted, 

erty  to  be 
covered. 

Note:  If  more  than  one  plant  or  location  is  to  be  insured,  continue  as  above 
until  all  the  property  to  be  insured  is  covered,  showing  in  each  case 
the  specific  location  of  the  property. 
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It  is  understood  and  agreed  that  the  terms  used  above  shall  be  construed  as  fol¬ 
lows  : 


The  term  “Building”  shall  be  construed  to  include  structures  of 
whatsoever  nature  or  occupancy,  additions,  extensions,  plat¬ 
forms,  runways,  passageways,  plate  glass,  fences,  sidewalks, 
stacks,  and  all  permanent  fixtures  and  equipment  pertaining  to 
the  service  of  the  building  belonging  or  attached  thereto. 

The  term  “Contents”  shall  be  construed  to  include  all  property 
of  whatever  nature  (excluding  merchandise  as  construed  be¬ 
low)  their  own,  or  held  by  them  in  trust,  on  storage  or  for  re¬ 
pair,  or  sold  but  not  removed,  or  for  which  they  may  be  liable, 
entering  into  equipment,  operation,  maintenance,  protection, 
repair,  construction  and  reconstruction,  including  property, 
upon  which  under  the  terms  of  this  policy  liability  is  required 
to  be  specifically  assumed  and  assured’s  interests  in  improve¬ 
ments  and  betterments,  as  provided  below,  in,  on  and  or  at¬ 
tached  to  structures,  their  additions  and  extensions. 

The  term  “Merchandise”  shall  be  construed  to  include  all  prop¬ 
erty  for  sale,  their  own  or  held  by  them  in  trust,  or  on  com¬ 
mission  or  sold  but  not  removed,  or  for  which  they  may  be 
liable,  said  property  consisting  principally  of  stoves,  cooking 
utensils,  oil,  tar,  meters,  and  all  materials  and  supplies  entering 
into  the  conduct  of  the  business  of  the  assured  while  contained 
in,  or  attached,  to  the  described  buildings,  their  additions  and  * 
extensions. 

Yard  Properties:  The  term  “Yard  Properties”  to  include  all  tanks  above  ground, 

relief  holders  when  not  within  buildings,  gas  holders,  scrub¬ 
bers,  and  all  other  properties  not  covered  under  the  items 
“Building”,  “Contents”  or  “Merchandise”  and  located  in  the 
yard  .of  the  plant  or  plants  insured  herein. 

It  is  understood  and  agreed  that  this  insurance  is  also  intended 
to  cover  contents  and  merchandise  as  above  described  while 
located  within  one  hundred  (100)  feet  of  the  above  described 
buildings,  on  sidewalks,  streets  or  alleys,  yards,  detached  plat¬ 
forms,  and  in  or  on  vehicles  or  railway  cars ;  also  on  said  con¬ 
tents  and  merchandise  while  on  platforms  in  contact  with  above 
described  buildings;  all  only  while  in  transit  to  and  from  said 
buildings. 

This  policy  covers  also  property  similar  to  that  hereby  insured  while  on  sidewalk 
adjoining  building  or  buildings  herein  described  or  elsewhere  upon  the  premises 
outside  of  said  building  or  buildings  when  within  ten  (10)  feet  of  the  walls  of  the 
same. 

It  is  understood  and  agreed  that  insofar  as  relates  to  “improvements”  and  “bet¬ 
terments”,  the  assured,  if  not  the  owner  of  the  buildings  shall  recover  under  this 
insurance  the  full  amount  of  all  loss  of  or  damage  to  improvements  and  better¬ 
ments,  installed  by  or  at  the  expense  of  the  assured,  notwithstanding  such  im¬ 
provements  and  betterments  may  be  or  become  a  part  of  the  buildings  and  inde¬ 
pendent  of  any  insurance  of  the  owner  or  landlord,  or  of  any  settlement  there¬ 
under. 

It  is  understood  and  agreed  that  the  foundations  and  other  parts  of  the  buildings 
and  appurtenances  thereof,  which  are  below  the  under  surface  of  the  lowest  base¬ 
ment  floor,  or  where  there  is  no  basement,  which  are  below  the  surface  of  the 
ground,  are  excluded  from  being  covered  by  this  policy,  but  no  other  part  of  the 
structure  or  of  the  appurtenances  thereto  are  so  excluded. 


Building: 


Contents : 


Merchandise: 
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Note:  In  some  states  foundations  may  be  excluded  up  to  the  ground  level.  This 
is  preferable  where  permissable. 

Note:  Inherent  explosion  clause  to  be  inserted  here;  use  the  one  which  has  been 
adopted  in  your  state. 

It  is,  however,  agreed  that  this  policy  shall  not  attach  to  the  following: 

(a)  Roadways,  yard  grading  and  filling,  and  yard  tracks  and  switches. 

(b)  Tanks,  if  underground. 

(c)  Underground  piping,  fire  protection  piping  (unless  in  open  ditch)  and 
sewers. 

(d)  Coal  and  Coke  when  out  in  the  open. 

(e)  Accounts,  Bills,  Currency,  Deeds,  Evidence  of  Debt,  Money,  Notes  and 
Securities. 

(f)  Automobiles  and  Motorcycles. 

Note:  These  exclusions  can  be  changed  to  suit  the  needs  of  the  assured. 

The  interest  of  the  assured  hereunder  shall  not  be  prejudiced  if  the  properties 
stand  upon  leased  ground  and  if  there  is  a  mortgage  or  other  form  of  indebtedness. 

It  is  expressly  stipulated  that  this  policy  shall  not  be  voidable  in  consequence  of 
the  inability  of  the  assured  to  subrogate  to  this  Company  the  right  of  recovery 
from  any  Railroad  for  any  loss  or  damage  by  fire  caused  by  any  act  of  neglect  of 
such  Railroad  Company  or  its  employes. 

Permission  granted  for  other  insurance;  to  operate  at  night  later  than  ten  (10) 
o’clock  P.M.,  to  cease  operations  for  more  than  ten  (10)  consecutive  days  as  oc¬ 
casion  or  necessity  may  require ;  to  make  additions,  alterations  or  repairs  to  any 
of  the  buildings  or  property  covered  by  this  policy,  and  for  mechanics  to  be  em¬ 
ployed  for  more  than  fifteen  (15)  days  at  any  one  time  in  making  any  such  addi- 
ditions,  alterations  or  repairs,  and  the  insurance  on  such  building  or  property  so 
altered  or  repaired,  or  to  which  such  addition  or  additions  shall  be  made  is  hereby 
made  to  cover  all  additions  and  repairs  thereto  and  all  alterations  thereof  and  all 
building  material  and  supplies  therefor  while  contained  therein  or  on  the  premises 
immediately  adjacent  thereto;  and  the  insurance,  if  any,  hereunder,  on  contents  of 
any  building  herein  described  is  hereby  made  to  cover  in  such  attached  and  com¬ 
municating  additions  and  sheds  to  said  building;  but  any  change  in  a  fire  wall,  the 
removing  or  replacing  of  joints  or  supports  of  a  floor,  or* the  construction  of  addi¬ 
tional  stories  to  any  building  herein  described,  when  mechanics  are  employed  for 
such  purposes  for  more  than  fifteen  (15)  days  at  any  one  time,  shall  not  be  per¬ 
mitted  by  this  policy,  unless  specifically  included  by  endorsement  attached  hereto. 

Permission  granted  for  such  use  of  the  premises  as  is  usual  and  incidental  in 
the  business  as  conducted  therein  and  to  keep  and  use  all  articles  and  materials  usual 
and  incidental  to  said  business  in  such  quantities  as  the  exigencies  of  the  business 
reauire. 

j 

Amount  under  any  item  of  this  schedule,  which  applies  to  more  than  one  struc¬ 
ture  or  contents  of  more  than  one  structure  attached  on  and  in  each  structure  in 
proportion  as  the  value  of  and  in  each  structure  bears  to  the  value  of  and  in  all 
said  structures. 

Lightning  Clause:  This  policy  shall  cover  any  direct  loss  or  damage  caused  by 
Lightning  except  loss  or  damage  to  electrical  apparatus  and  machinery  and  con¬ 
nections  in  use  (meaning  thereby  the  commonly  accepted  use  of  the  term  lightning, 
and  in  no  case  to  include  loss  or  damage  by  cyclone,  tornado  or  windstorm)  not 
exceeding  the  sum  insured  or  the  interest  of  the  insured  in  the  property,  and  sub¬ 
ject  in  all  other  respects  to  the  terms  and  conditions  of  this  policy.  Provided,  how¬ 
ever,  if  there  shall  be  any  other  fire  insurance  on  said  property,  this  company 
shall  be  liable  only  pro  rata  with  such  other  insurance  for  any  direct  loss  by  light¬ 
ning  whether  such  insurance  be  against  direct  loss  by  lightning  or  not. 

Electrical  Exemption  Clause:  It  is  also  understood  and  agreed  that  this  com¬ 
pany  shall  not  be  liable  for  any  loss  or  damage  resulting  from  any  electrical  injury 
or  disturbance,  whether  from  artificial  or  natural  cause,  in  or  to  any  of  the  electrical 
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apparatus,  machinery  or  connections  hereby  insured,  unless  fire  ensues,  and  then 
for  loss  resulting  from  fire  only. 

Contribution  Clause:  In  consideration  of  the  rate  at  which  this  policy  is  written, 
it  is  expressly  stipulated  and  made  a  condition  of  this  contract,  that  this  company 
shall  be  liable  for  no  greater  portion  of  any  loss  than  the  amount  hereby  insured 
bears  to  eighty  (80)  per  cent,  of  the  actual  cash  value  of  the  property  described 
herein  at  the  time  such  loss  shall  happen,  nor  for  more  than  the  proportion  which 
this  policy  bears  to  the  total  contributing  insurance  thereon.  In  case  the  claim  for 
loss  does  not  exceed  five  (5)  per  cent  of  the  total  amount  of  insurance  upon  the 
property  described  herein  and  in  force  at  the  time  such  loss  occurs,  no  special  inven¬ 
tory  or  appraisement  of  the  undamaged  property  shall  be  required. 

If  this  policy  be  divided  into  two  or  more  items,  the  foregoing  conditions  shall 
apply  to  each  item  separately. 

Wherever  in  this  policy  any  mention  is  made  of  any  hour  of  the  day  or  night,  the 
same  shall  refer  to . Time. 

Attached  to  and  forming  part  of  Policy  No . of  the . 

Insurance  Company,  of . 


Agents 


$ 


Blanket  Form  of  Coverage 

Being  a  pro  rata  share  of  each  of  the  following  specified 
amounts : 


$ . On  all  insurable  property  of  every  description,  real  and 

personal,  including  all  property  on  which  under  the 
printed  condition  of  this  policy,  liability  must  be  specif¬ 
ically  assumed,  their  own,  or  held  in  trust  or  on  commis¬ 
sion,  or  sold  but  not  removed,  or  on  storage  or  for  repairs 
or  for  which  they  may  be  liable,  and  assured’s  interest 
improvements  and  betterments  provided  below. 

If  it  is  desired  to  cover  more  than  one  location  make  a  separate  item  for  each. 

It  is  understood  and  agreed  that  this  insurance  is  also  intended  to  cover  property 
as  above  described,  while  located  within  one  hundred  (100)  feet  of  the  above  de¬ 
scribed  buildings,  on  sidewalks,  streets  or  alleys,  yards,  detached  platforms,  and  in 
or  on  vehicles  or  railway  cars;  also  on  said  contents  while  on  platforms  in  contact 
with  the  above  described  buildings ;  all  only  while  in  transit  to  and  from  said  build¬ 
ings. 

(The  balance  of  this  form  will  be  the  same  as  the  specific  form  with  the  excep¬ 
tion  of  the  Co-insurance  Clause  which  will  be  90%  instead  of  80%.) 


These  are  merely  advisory  or  sugges¬ 
tive  as  to  coverage  obtainable.  Such  por¬ 
tions  as  are  applicable  to  a  particular  need 
may  be  utilized,  or  adopted.  In  some 
localities,  it  is  not  felt  necessary  to  divide 
insurable  values  into  more  than  the  two 


items,  Buildings  and  Contents.  In  most 
territories  the  blanket  form  can  be  used 
by  increasing  the  co-insurance  clause 
from  80%  to  90%.  This  has  the  advant¬ 
age  of  making  the  insurance  very  flexible, 
but  on  the  other  hand  in  large  proper- 
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ties  it  may  necessitate  considerable  labor 
in  establishing  sound  values  in  the  event 
of  a  loss  involving  only  one  building  or 
its  contents,  therefore  no  general  rule 
can  be  laid  down  as  to  whether  the  spe¬ 
cific  or  blanket  form  is  preferable  in  any 
individual  case.  Particular  attention  is 
directed  to  the  clauses  relating  to  rail¬ 
road  sidings,  exclusion  of  foundations, 
and  the  various  permissions  to  per¬ 
form  acts  or  carry  on  operations  specifi¬ 
cally  prohibited  by  the  terms  of  fire  insur¬ 
ance  policies. 

Fire  Prevention 

The  appalling  loss  of  nearly  550  mil¬ 
lions  of  dollars  by  fire  damage  to  proper¬ 
ty  and  16,000  lives  sacrificed  to  the  wrath 
of  the  fire  fiend  is  a  startling  fact  which 
should  claim  the  attention  of  this  associa¬ 
tion,  as  a  matter  of  public  interest.  It  is 
true  that  the  portion  of  that  loss  attribu¬ 
table  to  fires  in  gas  properties  is  slight, 
but  nevertheless  it  piles  up  the  total.  As 
good  citizens  and  servants  of  the  public, 
the  gas  industry  should  do  all  in  its  power 
as  an  association,  and  as  individuals  to 
fight  this  economic  waste. 

The  American  Gas  Association,  is  a 
member  of  the  National  Fire  Waste 
Council  of  the  United  States  Chamber  of 
Commerce.  A  representative  of  your  com¬ 
mittee  is  serving  on  the  Trade  Association 
Committee  of  this  Council.  This  member 
has  pledged  the  aid  of  every  person  in  the 
gas  industry  to  the  efforts  of  the  Chamber 
of  Commerce  towards  reducing  the  fire 
loss.  It  may  seem  presumptuous  to  have 
taken  so  much  responsibility  but  it  was 
felt  that  in  so  worthy  a  cause,  there  could 
be  no  question  as  to  the  loyalty  and  duty 
of  the  gas  industry.  Every  company  or 
individual  member  is  therefore  requested 
to  give  any  possible  assistance  that  will 
aid  in  fire  prevention. 


Right  along  this  line  of  thought,  mem¬ 
bers  will  do  well  to  procure  and  use  the 
Self  Inspection  Blank  prepared  by  this 
Committee  and  now  on  sale  at  Head¬ 
quarters. 

Public  Liability  Insurance 

Queries  received  from  member  com¬ 
panies  in  different  sections  of  the  country 
indicate  that  the  rate  reduction  granted  by 
the  National  Bureau  of  Casualty  and 
Surety  Underwriters  last  fall  has  awak¬ 
ened  considerable  interest  in  this  class  of 
insurance.  Many  companies  have  availed 
themselves  of  the  protection  afforded  by 
this  coverage  rather  than  carry  the  risk 
as  self  insurers.  Reports  warrant  the  be¬ 
lief  that  this  reduction  will  effect  a  con¬ 
siderable  saving  to  the  industry.  The 
Committee  again  wishes  to  reiterate  its 
willingness  to  be  of  assistance,  whenever 
needed,  in  furnishing  information  regard¬ 
ing  this  class  of  coverage. 

Public  Property  Damage  Insurance 

Public  Property  Damage  Insurance, 
except  for  losses  arising  out  of  explosion, 
is  in  the  development  stage  and  very  little 
is  known  of  its  application  to  the  gas  in¬ 
dustry.  This  class  of  insurance  is  sold  to 
a  limited  extent  in  the  West,  but  mostly 
in  connection  with  blast  furnace  and 
smelter  operations  where  the  fumes  are 
liable  to  damage  the  crops. 

Such  forms  and  rates  as  the  Insurance 
Companies  have  submitted  to  the  atten¬ 
tion  of  the  Committee  are  not  sufficiently 
attractive  to  warrant  reporting  specifically 
without  further  revision. 

The  Committee  recommends  that  this 
study  be  continued  another  year  at  least 
in  the  hope  that  something  more  suitable 
as  to  rates  and  coverages  will  be  de¬ 
veloped. 
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Group  Life  Insurance 

Although  Group  Life  Insurance  was 
discussed  last  year  by  another  committee 
of  the  Accounting  Section,  a  study  of 
this  subject  was  made  in  conjunction  with 
the  Insurance  Committee  of  the  National 
Electric  Light  Association,  and  is  pre¬ 
sented  as  an  appendix  of  this  report.  It 
gives  an  insight  into  a  problem  which  is 
occupying  the  attention  of  company  ex¬ 
ecutives  at  the  present  time,  from  a  dif¬ 
ferent  angle. 

Insurance  Primer 

This  Committee  has  felt  for  sometime 
that  there  is  a  lack  of  thorough  under¬ 
standing  of  the  fundamental  principles  of 
all  classes  of  insurance.  This  is  particu¬ 
larly  so  among  the  small  companies 
which  do  not  have  the  opportunity  to 
give  insurance  the  attention  it  deserves. 
Being  desirous  of  placing  in  the  hands  of 
such  companies  the  information  available 
to  those  who  wish  it  and  need  it,  this 
Committee  and  the  Insurance  Committee 
of  the  National  Electric  Light  Associa¬ 
tion  have  joined  in  the  preparation  of  an 
explanatory  treatise  on  insurance.  It  will 
be  the  purpose  of  this  “Insurance  Prim¬ 
er”  to  furnish  the  utilities  with  the  best 
information  obtainable  as  to  rates,  ade¬ 
quate  coverage,  necessity  for  insurance 
and  as  to  proper  purchasing  of  insurance. 
The  manual  will  endeavor  to  overcome 
the  many  technicalities  found  in  books 
treating  of  insurance  and  to  make  it  clear 
and  concise  for  the  layman.  As  soon  as 
this  treatise  is  ready,  it  will  be  published 
as  a  separate  report.  It  is  hoped  it  will  be 
finished  during  the  coming  year. 

Earthquake  Insurance 

As  a  result  of  the  numerous  earthquake 
disturbances  that  have  occurred  in  vari¬ 
ous  sections  of  the  country,  this  form  of 
insurance  has  been  purchased  by  a  few 


utilities  as  described  in  the  August  1925 
American  Gas  Association  Monthly. 

Rates  are  in  a  rather  uncertain  condi¬ 
tion  at  present,  because  of  the  recent  un¬ 
usual  experience  in  the  class.  During  the 
past  summer  the  rates  were  increased  in 
some  localities  about  two  and  one-half 
times  those  formerly  in  effect.  It  is 
recommended  that  a  study  of  this  form 
of  insurance  be  included  in  the  program 
for  the  next  year’s  work. 

Record  Protection  and  Insurance 

Although  it  may  be  considered  a  repe¬ 
tition  of  a  part  of  last  year’s  report,  the 
attention  of  members  of  the  Accounting 
Section,  especially  is  directed  to  the  vital 
necessity  of  affording  protection  to  valu¬ 
able  records.  Two  committees  of  other  as¬ 
sociations  have  been  diligently  at  work  on 
this  important  subject,  and  it  recom¬ 
mended  that  the  reports  of  the  committees 
on  Preservation  of  Records,  of  the  Na¬ 
tional  Electric  Light  Association,  and  the 
National  Fire  Protection  Association  be 
read  carefully.  A  survey  of  the  records 
will  disclose  many  startling  facts,  and  will 
well  repay  any  company  that  undertakes 
it,  as  several  of  our  prominent  utility  offi¬ 
cials  will  testify.  Insurance  coverage  to 
reimburse  for  loss  of  records  may  now  be 
obtained.  The  Committee  has  very  little 
definite  information  concerning  it,  but 
again  recommends  that  this  class  of  in¬ 
surance  be  included  in  next  year’s  work. 

An  Accounting  Recommendation 

The  Committee  desires  to  offer  a 
recommendation  from  an  accounting 
viewpoint.  When  details  as  to  insurance 
values,  premiums  and  losses  are  requested 
from  member  companies,  in  many  cases, 
it  has  been  found  that  accounting  records 
are  not  readily  available  to  furnish  the 
required  data.  It  is  therefore  suggested 
that  the  proper  committee  of  the  Section 
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devise  a  means  of  maintaining  records  so 
that  such  information  may  be  easily  ob¬ 
tained. 

Conclusions 

An  awakened  interest  in  insurance 
problems  and  fire  prevention  has  proved 
beneficial  to  many  of  the  larger  com¬ 
panies,  and  it  can  be  of  considerable  more 
value  to  the  smaller  companies.  Before 
planning  new  buildings,  it  is  well  to  con¬ 
sider  the  building  code  specified  by  the 
rating  schedule  effective  on  gas  proper¬ 
ties.  A  slight  change  in  plans  without 
any  hampering  of  operations  frequently 
will  save  many  dollars  in  fire  insurance 
premiums.  Slight  alterations  even  in  ex¬ 
isting  structures  may  likewise  reduce 
rates,  and,  what  is  of  more  value,  may 
prevent  fire  losses  and  the  consequent 
interruption  to  service.  A  competent 
broker  should  be  obtained,  and  consulted 
with  as  much  regularity  as  a  lawyer. 
Careful  attention  to  insurance  and  fire 
prevention  will  well  repay  any  Company, 
as  is  indicated  by  the  increasing  number 
of  organizations  which  have  delegated 
such  work  to  some  individual  reporting 
direct  to  an  executive. 

Finally,  the  Committee  desires  to  ex¬ 
tend  its  appreciation  and  thanks  to  the 
Headquarters  Staff,  especially  to  Mr. 
Hartman  for  the  assistance  rendered  dur¬ 
ing  the  past  year. 

Respectfully  submitted, 

Harry  Anderson,  Chicago,  Ill. 

G.  H.  Bourne,  New  York,  N.  Y. 

N.  H.  Daniels,  Boston,  Mass. 

I.  S.  Hall,  Boston,  Mass. 

B.  D.  Harriman,  Goldsboro,  N.  C. 

R.  T.  Kendall,  Jackson,  Mich. 

A.  J.  Metzel,  Philadelphia,  Pa. 

C.  B.  Scott,  Chicago,  Ill. 

J.  G. 'Reese,  Chairman,  Baltimore,  Md. 


Appendix  I — Group  Life  Insurance 

A  survey  of  Group  Life  Insurance 
Programs  functioning  in  this  country  for 
the  protection  of  employes  in  the  gas  in¬ 
dustry  shows : 

(a)  That  the  large  ratio  of  Group  Life 
Insurance  programs  adopted  fall 
within  three  primary  classifications 
from  the  standpoint  of  schedule  of 
benefits. 

(b)  That  two  general  methods  of  pre¬ 
mium  payment  prevail.  The  first  is 
to  have  the  employer  pay  the  entire 
premium.  The  second  is  to  have  the 
premium  paid  cooperatively  by  em¬ 
ployer  and  employes.  In  the  early 
days  of  group  insurance,  the  first 
method  very  largely  prevailed.  For 
the  past  two  or  three  years  the  large 
ratio  of  group  life  insurance  has  been 
written  on  the  cooperative  basis. 
Either  method  of  payment  may  be 
applied  to  any  approved  schedule  of 
benefits. 

The  three  primary  types  of  Group  Life 
programs  are  outlined  below: 

First:  It  is  possible  to  have  a  flat 
amount  of  insurance  on  all  classes  of 
employes  (as,  for  instance,  $1,000  on  all 
eligible  employes). 

Second :  Many  firms  have  installed 
group  life  insurance  programs  with 
amounts  of  insurance  varying  according 
to  length  of  service.  A  typical  schedule 
under  such  a  program  is  $500  insurance 
after  six  months’  service;  $1,000  insur¬ 
ance  after  twelve  months’  service,  with 
increases  in  amount  of  insurance  of  $100 
annually  until  a  maximum  of  (for  in¬ 
stance)  $3,000  insurance  is  reached  with 
the  completion  of  twenty  years’  service. 

Third :  The  third  primary  type  of  Group 
Life  program  is  one  where  the  amount 
of  insurance  varies  according  to  the  em¬ 
ployes’  earnings.  This  sort  of  program 
has  become  increasingly  popular  with  the 
development  of  contributory  group  life 
insurance,  because  it  automatically  gradu¬ 
ates  the  employe’s  contributions  in  pro¬ 
portion  to  his  salary,  and  because  it  auto¬ 
matically  graduates  the  amount  of  insur¬ 
ance  in  proportion  to  his  economic  status. 
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A  typical  group  life  insurance  program 
based  on  salary  is  described  in  detail. 

It  is  proposed  that  all  employes  actively 
at  work  be  provided  with  Group  Life  In¬ 


surance  without  medical  examination ; 
the  amounts  of  insurance  to  be  deter¬ 
mined  by  their  earnings,  based  on  the  fol¬ 
lowing  schedule : 


Annual  Earnings 

Amount  of  Insurance 

Up  to  $1500  . 

$1501  to  $2500 . 

$2501  and  over  . 

.  $1000 

.  2000 

.  3000 

Executives  . 

.  5000 

It  is  conservatively  estimated  that 
$1,000  Group  Life  Insurance  would  cost 
$12.00  per  year  or  one  dollar  per  month. 
On  the  above  schedule,  the  insurance 
could  be  provided  for  the  employes  on 
three  different  cost  plans  as  follows : 

1.  The  entire  cost  on  the  above  sched¬ 
ule  could  be  paid  for  by  the  employing 
corporation  and  all  employes  actively  at 
work  could  be  automatically  insured  un¬ 
der  the  schedule  immediately. 

2.  Smaller  amounts  of  insurance  could 


be  immediately  provided  for  all  employes 
actively  at  work  with  the  employer  pay¬ 
ing  the  entire  cost  and  additional  insur¬ 
ance  could  be  offered  six  months  later  in 
such  amounts  as  to  make  the  total  amount 
of  insurance  then  in  force  agree  with  the 
above  schedule.  The  additional  insurance 
could  be  offered  with  the  employes  paying 
the  entire  cost  on  that  additional  insur¬ 
ance  and  it  would  become  effective  just 
as  soon  as  75  per  cent  of  the  previously 
insured  employes  subscribed  for  it.  A 
suggested  plan  under  this  arrangement 
is  as  follows : 


Annual  Earnings 

Amount  of  Free 
Insurance  Immediately 
Effective 

Amount  Additional  Con¬ 
tributory  Insurance  to  be 
Offered  Employes  Six  Months 
Eater 

Up  to  $1500 

$  500 

$  500 

$1501  to  $2500 

1,000 

1,000 

$2501  and  over 

1,500 

1,500 

Executives 

2,000 

3,000 

3.  The  entire  Insurance  Plan  could  be 
put  on  a  contributory  basis  at  the  outset 
and  could  be  offered  to  the  employes,  with 
the  employes  paying  60  cents  per  month 
per  $1,000  of  insurance,  and  the  employer 
paying  the  balance  of  the  net  cost.  While 
it  is  conservatively  estimated  that  the  bal¬ 
ance  would  be  approximately  40  cents  per 
month  per  $1,000  of  insurance,  it  must  be 
remembered  that  under  a  participating 
group  life  contract  dividends  would  be 
paid  annually  if  and  as  earned.  These  div¬ 
idends  are  payable  to  the  employer  and 
they  would,  therefore,  serve  to  reduce 
his  share  of  the  cost  to  an  amount  less 
than  40  cents  per  month  per  $1,000  of  in¬ 


surance.  This  contributory  plan  of  insur¬ 
ance  guarantees  to  take  to  the  employes 
a  flat  cost  of  60  cents  per  month  per 
$1,000  of  insurance  regardless  of  their 
advancing  ages  and  at  the  same  time 
benefits  the  employer  by  a  reduction  in 
his  share  of  the  cost  annually  by  divi¬ 
dends  if  and  as  earned. 

Total  and  Permanent  Disability  Provi¬ 
sions 

This  group  life  insurance  is  not  merely 
life  insurance,  but  includes  permanent 
and  total  disability  benefits  as  well.  The 
insurance  is  payable  to  the  beneficiary 
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named  by  the  employe  in  the  event  of  the 
death  of  the  employe  and  is  payable  to  the 
employe  himself  in  the  event  he  becomes 
permanently  and  totally  disabled  before 
reaching  the  age  of  sixty.  In  both  cases, 


payment  is  made  immediately  upon  re¬ 
ceipt  of  proof.  In  the  event  of  permanent 
and  total  disability,  the  insurance  is  paid 
in  monthly  installments  in  accordance 
with  the  following  table : 


Amount  of 
Insurance 

Number  of  Monthly 
Installments 

Amount  of  Each 
Installment 

$  1,000 

20 

$  51.04 

2,000 

40 

52.50 

3,000 

60 

54.00 

5,000 

60 

90.00 

In  the  event  of  the  death  of  such  em¬ 
ploye  during  the  period  of  permanent  and 
total  disability,  any  then  present  value  of 
any  installments  remaining  unpaid  shall 
be  paid  in  one  sum  to  the  beneficiary. 

Conversion  Privilege 

Should  any  employe  leave  the  service 
of  the  employer  for  any  reason  whatso¬ 
ever.  the  option  is  given  him  of  obtaining 
from  the  Insurance  Company,  within  31 
days,  without  medical  examination,  an 
equivalent  amount  of  individual  Life  In¬ 
surance  at  rates  applicable  to  his  then 
attained  age. 

Certificates 

Each  insured  employe  would  be  sup¬ 
plied  with  an  individual  certificate  de¬ 
scribing  his  rights  and  privileges  under 
the  group  insurance  plan. 

Retired  or  Pensional  Employes 

Employes  who  are  retired  after  this  in¬ 
surance  becomes  effective  and  who  do  not 
go  to  work  for  any  other  company  may 
be  treated  as  actual  employes  with  respect 
to  the  insurance  offer  so  that  their  insur¬ 
ance  may  be  continued  in  force. 

Nursing  Service 

Some  insurance  companies  maintain 
visiting  nurse  services  in  many  cities  and 


villages  in  the  United  States  and  Canada. 
When  an  employe  is  ill  or  injured,  the 
nurse  can  be  summoned  to  his  home  and 
she  will  assist  in  carrying  out  the  attend¬ 
ing  physician’s  instructions ;  advise  with 
those  in  the  home  regarding  the  proper 
care  of  the  patient  and  do  anything  she 
can  to  make  the  patient  comfortable.  As 
she  is  a  visiting  nurse,  she  will  not  re¬ 
main  in  the  home  but  she  will  return 
just  as  often  as  she  is  needed.  The  nurse 
reports  back  to  the  employer  regarding 
the  condition  of  the  patient  and  keeps  him 
informed  so  that  he  may  know  when  to 
expect  the  employe  to  return  to  work. 
This  service  is  offered  without  any  addi¬ 
tional  cost  either  to  employer  or  his  em¬ 
ployes. 

Health  Literature 

Some  of  the  insurance  companies  pub¬ 
lish  valuable  booklets  containing  practi¬ 
cal  instructions  on  health,  hygiene  and 
disease  prevention.  These  booklets  are 
supplied  to  employes  as  part  of  the  group 
insurance  service  at  regular  intervals, 
without  any  additional  cost,  and  they 
serve  also  as  a  reminder  to  them  of  the 
liberal  protection  which  has  been  made 
possible. 

( On  motion  made  and  seconded  a  ris¬ 
ing  vote  of  thanks  was  extended  to  Mr. 
Reese  and  the  members  of  the  Insurance 
Committee.) 
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The  Chairman:  We  have  one  more  re¬ 
port  for  this  afternoon — the  Report  of 
the  Committee  on  Uniform  Classification 
of  Accounts.  Mr.  W.  J.  Meyers,  the 
Committee  Chairman,  was  unable  to  be 
here  and  accordingly  I  am  going  to  call 
on  Mr.  Brundage  to  give  us  a  word 
about  the  activities  of  this  committee. 

Mr.  Brundage:  Mr.  Meyers  wants 
to  have  this  section  know  that 
during  the  year  just  closing  he  and  his 
committee  have  been  continuously  en¬ 
gaged  in  interpreting  the  National  Class¬ 
ification  which  is  now  in  force  in  prac¬ 
tically  all  of  the  states  of  the  Union. 
There  are  a  few  which  are  not  yet  in 
but  we  are  after  them.  And  by  the  way, 
if  there  is  any  man  here  from  any  State 
in  the  Union  which  has  not  adopted  the 
National  Classification,  for  goodness 
sake  get  busy  and  get  in  line. 

But  who  do  you  suppose  are  putting 
obstructions  in  the  way?  Not  the  com¬ 
missions.  We  have  had  no  trouble  with 
commissions.  Any  man  who  is  intelli¬ 
gent  and  who  knows  his  subject  and  will 
study  the  National  Classification  and  who 
goes  before  a  commission  and  tells  the 
good  features  of  it  will  get  a  hearing 
and  get  it  adopted.  But  the  industry,  the 
accounting  people  of  the  industry,  have 
been  very  backward  in  many  states  and 
our  greatest  trouble  has  been  the  diffi¬ 
culty  in  stirring  up  accountants  them¬ 
selves  and  to  get  them  to  push  the  Na¬ 
tional  Classification  and  get  the  industry 
on  one  standardized  footing.  I  am  glad 
to  report  that  Vermont  and  New  Jersey 
have  been  added  to  the  list  during  the 
past  fiscal  year. 

I  commend  this  matter  to  you  gentle¬ 
men.  You  have  problems  and  the  com¬ 
mittee  of  which  Mr.  Meyers  is  chair¬ 
man  receives  questions  throught  our 
valuable  Secretary  and  good  friend, 
Hartman.  He  passes  them  on  to  Meyers 


and  Meyers  passes  them  to  the  commit¬ 
tee  and  the  committee  at  all  times  during 
the  year  is  ready  to  help  any  accounting 
man  of  any  company  who  applies  for  an 
interpretation  of  anything  contained  in 
the  National  Classification.  It  is  well  to 
know  that  you  have  such  information 
available  to  you  if  you  strike  a  question 
that  you  are  in  doubt  about. 

Now  there  goes  with  the  National 
Classification,  of  course,  a  form  of  an¬ 
nual  report.  Many  of  the  Western  states 
have  not  suffered  from  such  reports  as 
badly  as  some  of  the  Eastern  states.  In 
my  state  we  have  a  magnificent  form  of 
report.  It  looks  like  a  dictionary — is  74 
pages  long  and  when  we  finally  get  it 
compiled  the  engineers,  the  statisticians 
and  the  accountants  are  so  peeved  that 
they  are  not  fit  to  talk  to  human  beings 
and  certainly  they  are  not  fit  to  live  with. 

We  had  a  hearing  before  the  National 
Association  of  Public  Utility  Commis¬ 
sioners  in  Phoenix,  Arizona,  last  fall  and 
I  was  one  of  the  committee  of  three  that 
went  out  there.  We  had  it  out  with  them 
and  prepared  and  submitted  and  they 
approved  and  adopted  a  standard  form 
of  annual  report  and  recommended  it  to 
each  of  their  fellow  members,  recom¬ 
mending  that  the  commissioners  in  every 
state  in  the  Union  adopt  it  in  their  own 
states  subject  to  any  little  local  revisions 
that  might  be  necessary.  Now  it  is  up  to 
you  gentlemen  as  accountants  to  go  be¬ 
fore  your  own  commission  and  get  them 
to  adopt  a  standard  form  of  annual  re¬ 
port.  I  commend  it  to  your  attention. 
Their  National  Association  has  adopted 
it  and  recommended  it  to  every  com¬ 
missioner  in  the  Union  and  there  is  no 
reason  why  the  gas  industry  should  not 
have  the  benefit  of  the  condensed  form 
of  annual  report. 

Mr.  Meyers  is  not  here  today  because 
the  last  activity  of  his  committee  was  to 
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take  up  with  these  commissioners  who 
are  meeting  this  week  in  Washington 
what  is  called  an  abridged  classification 
for  the  use  of  small  gas  companies.  We 
found  it  was  much  needed ;  that  there 
was  quite  a  demand  for  it  from  the  small 
companies  and  from  the  commissioners 
of  various  states.  I  have  been  down  to 
Washington  for  three  or  four  days  but 
left  to  attend  the  convention  hefe.  I  had 
expected  to  be  able  to  come  to  you  today 
and  say  that  they  have  adopted  it  but  I 
am  not  able  to  do  so.  The  chairman  of 
their  committee  has  assured  me  that 
they  would  adopt  it  by  their  national 
body  and  recommend  it  to  each  state 
commission  for  adoption. 

That  was  a  tremendous  work — taking 
a  big  National  Classification  and  boiling 


it  down  for  the  use  of  these  small  com¬ 
panies  and  it  was  well  done  by  a  small 
sub-committee  of  the  Classification  Com¬ 
mittee.  My  good  friend,  W.  G.  Murfit, 
did  most  of  the  work  and  I  think  we  owe 
him  a  vote  of  thanks. 

Mr.  Platt:  I  wonder  why  Mr.  Brun- 
dage  did  not  report  that  Oregon  had 
adopted  the  classification  this  year? 

Mr.  Brundage:  I  knew  they  had  done 
it,  Mr.  Platt,  but  I  am  only  speaking  for 
my  friend  Meyers  and  I  took  down  over 
the  telephone  just  what  he  gave  me  and 
he  said  New  Jersey  and  Vermont.  He 
did  not  say  one  word  about  Oregon  and 
that  is  why  I  did  not  report  it.  I  am  very 
glad  if  you  have  done  it.  You  are  on  the 
right  track. 
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THIRD  SESSION 


Thursday  Afternoon ,  October  15,  1925 


“UNDISTRIBUTED  STRUCTURAL  COSTS” 


J.  I.  Blanchfield,  Chairman,  The  Brooklyn  Union  Gas  Co.,  Brooklyn,  N.  Y. 


The  basis  upon  which  a  public  utility 
enters  its  construction  costs  on  its  books 
has,  within  the  past  few  years,  become 
a  matter  of  major  importance  to  the 
industry.  When  we  consider  the  effect  on 
the  industry  of  action  recently  taken  by 
Courts  and  Commissions  in  the  ascertain¬ 
ment  of  property  values,  which  consti¬ 
tutes  one  of  the  two  principal  elements  in 
fixing  rates,  it  will  be  readily  seen  that  the 
subject  treated  in  this  report  goes  to  the 
very  life  of  the  industry. 

The  general  rule  of  Courts  and  Com¬ 
missions  in  arriving  at  what  is  known  as 
fair  value  is  to  give  consideration,  among 
other  things,  to  the  original  cost  of  con¬ 
struction  as  compared  to  the  cost  to  re¬ 
produce  the  property  at  the  cost  current 
at  the  time  of  the  inquiry.  Although  the 
tendency  of  the  Courts  in  recent  decisions 
has  been  toward  giving  dominant  weight 
to  reproduction  or  current  construction 
costs  in  the  determination  of  present 
value,  original  cost,  if  the  reasonableness 
and  propriety  of  the  expenditures  are  es¬ 
tablished,  indirectly  plays  an  important 
part  in  the  final  conclusions  reached  for 
present  value.  It  offers  a  valuable  check 
upon  the  reasonableness  of  the  reproduc¬ 
tion  costs,  if  the  differences  in  price  levels 
and  the  possible  differences  in  construc¬ 
tion  conditions  are  taken  into  considera¬ 


tion.  This  is  particularly  true  of  the  un¬ 
distributed  elements  of  structural  cost 
which  may  be  difficult  to  visualize  in  com¬ 
parison  with  physical  units  of  plant.  If 
the  actual  expenditures  for  these  unallo¬ 
cated  charges,  applicable  to  the  plant  as  a 
whole,  have  been  classified  upon  the  books 
to  show  correctly  their  true  cost,  they 
provide  an  anchor  to  fact  in  support  of 
the  reasonableness  of  engineering  esti¬ 
mates  of  present  value.  If,  on  the  the 
other  hand,  these  items  have  been  arbi¬ 
trarily  apportioned  to  the  respective  phys¬ 
ical  units  and  are  buried  in  the  details  of 
the  voluminous  charges  to  the  property 
accounts,  the  effect  is  to  indicate  a  denial 
of  their  existence,  or,  at  least,  to  invite 
serious  doubt,  on  the  part  of  one  un¬ 
familiar  with  the  conditions,  of  the  full 
amount  actually  spent. 

It  behooves  the  accountant,  therefore, 
to  “have  his  house  in  order”  and  to  be 
ever  alert  to  make  the  book  figures  of 
maximum  service  in  support  of  property 
values,  not  only  as  to  the  aggregate  in¬ 
vestment,  but  also  as  to  the  respective 
elements  of  cost  of  the  property. 

Long  before  the  present  era  of  regu¬ 
lated  accounting  practice,  the  necessity 
for  recording  the  expenditures  as  between 
fixed  capital  and  operating  expenses  was 
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recognized,  but  little  or  no  effort  was 
made  to  classify  the  capital  expenditures 
as  between  classes  or  items  of  property. 
With  the  era  of  Commission  regulation, 
came  the  classification  by  accounts  of 
physical  properties  along  generally  ac¬ 
cepted  lines  and  provision  for  recording 
other  items  of  capital  outlay,  sometimes 
loosely  termed  “Overheads”,  but  more 
accurately  described  as  “Undistributed 
Structural  Costs.” 

At  the  outset,  it  is  pertinent  to  direct 
attention  to  the  common  use  of  the  word 
“Overheads”  (improperly,  we  believe) 
and  to  characterizing  correctly  that  part 
of  the  capital  outlay  over  and  above  the 
so-called  bare  bones  cost.  Taken  in  con¬ 
nection  with  property  inventories,  the 
word  “Overheads”  often  seems  to  be  in¬ 
terpreted  as  something  added,  over  and 
above  the  full  value  of  the  property  in¬ 
ventoried.  Contrasted  with  this  impres¬ 
sion  is  one  that  must  follow  the  presen¬ 
tation  of  an  inventory  of  physical  proper¬ 
ty  in  two  sections,  (1)  structural  costs, 
being  the  labor  and  material  cost  of  given 
units  of  property,  and  (2)  undistributed 
structural  costs,  being  the  costs,  other 
than  labor  and  material,  equally  necessary 
in  the  acquisition  of  property,  but  not 
susceptible  of  allocation  to  the  respective 
physical  units.  Again  the  word  “Over¬ 
head”  is  frequently  used  to  describe  items 
of  an  intangible  nature.  Undistributed 
structural  costs  represent  property  values 
just  as  tangible  as  the  property  values 
recorded  in  the  so-called  primary  ac¬ 
counts. 

It  is  the  aim  of  this  Committee  to  bring 
before  the  member  companies  the  impor¬ 
tance  of  recording  completely  and  accu¬ 
rately  in  the  books  the  expenditures  fall¬ 
ing  within  this  latter  group,  and  of 
recording  them  in  such  manner  that  they 
may  conform  as  closely  as  possible  to  the 


general  practices  followed  by  valuation 
engineers. 

The  actual  existence  of  a  generator  or 
boiler  is  not  ordinarily  subject  to  ques¬ 
tion  ;  but,  when  we  come  to  such  items  as 
organization,  engineering  and  superin¬ 
tendence,  interest  and  taxes  during  con¬ 
struction,  etc.,  we  find  that,  while  the  ex¬ 
istence  of  such  items  of  property  may 
not  be  denied,  sharp  litigation  ensues  as 
to  the  reasonable  measure  of  them.  Re¬ 
member  that  the  weight  of  evidence  of  ac¬ 
tual  expenditures  in  support  of  present 
values  claimed  for  these  items,  far  out¬ 
balances  opinion  estimates  of  engineers 
and  economists,  and  that  its  effective  use 
depends  upon  your  ability  to  record  the 
facts  correctly  and  fully  in  the  books  dur¬ 
ing  the  formulative  period  when  the  costs 
are  being  accumulated. 

As  a  concrete  illustration  of  the  situa¬ 
tion  to  which  this  Committee  seeks  to 
direct  attention,  we  refer  the  members  of 
this  Association  to  some  of  the  results  in 
the  recent  rate  cases  tried  in  the  City  of 
New  York.  In  six  of  the  cases  above  re¬ 
ferred  to,  inventories  were  presented 
showing  a  total  structural  cost,  exclusive 
of  working  capital  and  such  intangibles  as 
going  value  and  franchises,  of  about 
$275,000,000.  The  basis  upon  which  these 
inventories  were  presented  indicated  that 
the  distributed  structural  cost  approxi¬ 
mated  $200,000,000,  and  the  undistrib¬ 
uted  structural  cost  $75,000,000.  No  testi¬ 
mony  was  offered  refuting  the  basis  upon 
which  these  valuations  were  reached  by 
the  witnesses  presenting  the  inventories, 
either  as  to  the  estimates  of  labor  and 
material  or  undistributed  costs.  In  the 
face  of  these  uncontradicted  proofs,  the 
Special  Masters,  after  allowing  practical¬ 
ly  all  of  the  values  indicated  in  the  inven¬ 
tories  as  labor  and  material  costs,  made 
allowances  for  undistributed  structural 
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costs  equivalent  to  but  about  one-fifth  of 
the  amounts  included  in  the  inventories, 
justifying  their  action  by  a  general  refer¬ 
ence  to  the  fact  that  the  allowances  made 
by  them  for  undistributed  structural  costs 
were  all  that  appeared  on  the  books,  and 
inferring  the  conclusion  that  the  books 
represented  all  of  such  costs  as  had  in 
reality  been  incurred. 

Aside  from  the  error  in  principle,  in 
measuring  a  part  of  the  tangible  property 
with  the  yard  stick  of  present  price 
levels  and  the  balance  upon  an  original 
cost  basis,  the  result  of  this  action  was 
substantially  to  deny  to  the  companies 
even  the  original  cost  of  these  elements 
of  property,  if  the  expenditures  made  for 
them  happened  in  the  dim  past  to  have 
been  buried  in  the  books  in  the  direct  cost 
figures  of  buildings  and  apparatus.  This 
condition  is  due  primarily  to  a  lack  of 
understanding  on  the  part  of  the  average 
tribunal  of  the  significance  of  the  book 
figures,  and  the  responsibility  for  it  lies 
with  the  companies  themselves  for  their 
bookkeeping  shortcomings  in  the  past. 

It  also  must  be  evident  that  the  un¬ 
distributed  structural  costs  must  rise  with 
the  other  factors  that  affect  the  purchas¬ 
ing  power  of  the  dollar.  The  injustice  of 
this  conclusion  is  further  emphasized 
when  we  realize  that  the  accounting  prac¬ 
tice  in  years  gone  by  made  no  provision 
for  segregating  capital  investment  even 
by  structural  accounts,  to  say  nothing  of 
recording  separately  the  undistributable 
items  applicable  to  the  plant  as  a  whole. 

Few,  if  any,  companies,  prior  to  the  in¬ 
troduction  of  the  systems  of  accounting 
prescribed  by  the  public  regulatory  bodies, 
made  any  serious  effort  to  enter  fully 
upon  the  books  the  items  of  capital  out¬ 
lay  in  the  group  of  undistributed  struc¬ 
tural  costs.  It  follows  then,  that  even 


though  a  company  in  more  recent  years 
may  have  made  an  effort  to  set  forth 
separately  in  its  accounts  these  items  of 
capital  outlay,  the  amounts  so  appearing 
on  the  books  probably  represent  the  in¬ 
direct  costs  applicable  to  but  a  small  por¬ 
tion  of  its  total  property,  and  cannot  be 
taken  as  a  true  indication  of  the  relation¬ 
ship  existing  between  the  two  divisions 
of  structural  capital  costs. 

It  is  difficult,  if  not  impossible,  except 
upon  a  rewriting  of  a  company’s  books,  to 
overcome  the  presumption  which  follows 
an  analysis  of  the  fixed  capital  accounts 
as  to  the  ratio  between  distributed  and 
undistributed  structural  costs. 

It  is  possible,  however,  upon  future 
construction,  particularly  as  to  new  plants 
or  separate  units,  to  set  forth  in  the  books 
the  correct  relationship  as  to  those  units 
between  the  direct  labor  and  material 
costs  and  the  indirect  or  undistributed 
items.  The  relationship  as  to  such  units 
will  then  be  available  for  future  use  as 
evidence  of  fact  for  application  to  the 
property  as  a  whole,  in  support  of  engi¬ 
neering  proofs,  in  the  event  of  a  valuation 
of  the  property. 

The  Uniform  System  of  Accounts  pro¬ 
vides  that  such  construction  costs  of  a 
general  nature  as  are  properly  assignable 
to  a  given  project  or  class,  shall  be  en¬ 
tered  in  the  appropriate  structural  ac¬ 
count,  and  that  there  shall  remain  in  the 
undistributed  accounts  only  such  items 
as  apply  to  the  property  as  a  whole,  and 
are  not  assignable  to  given  projects. 

The  ratio  of  the  undistributed  to  the 
distributed  structural  costs,  in  books  kept 
in  accordance  with  the  Uniform  System 
of  Accounts,  will  differ  materially  from 
the  ratio  of  the  same  items  as  they  appear 
in  the  valuation  inventory.  To  illustrate, 
let  us  take  the  case  of  a  company  whose 
construction  outlay  for  the  year  is  $5,- 
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000,000,  $4,000,000  of  which  is  expended 
in  the  direct  or  labor  and  material  costs, 
the  balance  $1,000,000  representing  pay¬ 
ments  for  interest,  taxes,  administration, 
and  other  like  construction  items.  Of  this 
$1,000,000  of  indirect  costs,  let  us  assume 
that  $500,000  represents  items  which  may 
properly  be  assigned  to  individual  units 
of  property  under  the  provision  of  the 
Uniform  Svstem  of  Accounts,  the  balance 
$500,000  being  the  indirect  costs  assign¬ 
able  to  the  property  as  a  whole.  Following 
the  Uniform  System  of  Accounts,  the 
books  would  show  in  the  base  accounts 
$4,500,000  and  in  the  undistributed  ac¬ 
counts  $500,000,  giving  a  so-called 
“Overhead”  of  approximately  11%; 
whereas,  a  valuation  engineer  would  show 
the  same  figure  to  be  25%.  Such  a  re¬ 
sult,  if  unsupported  by  further  proofs, 
would  compel  the  conclusion  by  a  con¬ 
servative  tribunal  to  follow  the  actual 
percentage  shown  by  the  books,  and  to 
believe  the  engineering  estimate  to  be  ex¬ 
cessive.  The  books  should  be  so  kept, 
therefore,  to  permit  of  proofs  explaining 
this  difference  of  method  between  the  ac¬ 
counting  practices  and  engineering  basis, 
by  the  ability  to  convert  the  book  figures 
to  a  basis  comparable  with  that  adopted 
by  the  valuation  engineer. 

Two  means  of  accomplishing  this  sug¬ 
gest  themselves : 

(1)  All  indirect  costs,  whether  to  be 
assigned  ultimately  to  a  general  or  specif¬ 
ic  account,  may  be  cleared  through  a  sus¬ 
pense  account.  Such  items  as  are  deter¬ 
mined  to  be  assignable  under  the  Uniform 
Classification  of  Accounts  to  the  structu¬ 
ral  accounts,  may  be  allocated  from  this 
account.  Thus  the  debit  side  of  this  ac¬ 
count  will  show  the  aggregate  of  the  in¬ 
direct  expenditures  incurred,  and  the  bal¬ 
ance  remaining  in  the  account  will  reflect 
the  portion  thereof  coming  within  the 


group  of  undistributed  costs  as  grouped 
in  the  books. 

(2)  The  same  information  may  be  set 
forth  originally  in  an  identifiable  form 
through  sub-accounts  or  columnar  sub¬ 
divisions  in  the  detailed  construction 
record. 

Whatever  the  accounting  practice  in 
effect,  the  companies  are  urged  to  ensure 
that  this  information  is  made  available. 

No  one  acquainted  with  the  costs  enter¬ 
ing  the  construction  of  a  gas  property 
will  doubt  the  necessity  of  spending 
money  for  such  items  as  interest,  organ¬ 
ization,  engineering,  cost  of  financing, 
and  other  similar  items,  over  and  above 
the  bare  labor  and  material  cost,  but  it  is 
frequently  difficult  to  impress  upon  the 
uninformed  that  these  costs  have  to  be 
met.  It  is  just  as  reasonable  to  expect  the 
bricklayer  to  lay  brick  during  the  con¬ 
struction  period  without  pay  on  the  prom¬ 
ise  that  he  will  be  regularly  employed 
when  operations  commence,  as  it  is  to  ex¬ 
pect  the  investor  to  loan  his  money  during 
the  construction  period  on  the  representa¬ 
tion  that  interest  will  start  running  on  his 
investment  with  the  commencement  of 
operations.  The  full  cost  of  the  property 
created  through  the  employment  of  the 
bricklayer  is  seldom  denied,  while  the 
contribution  of  the  investor,  which  made 
possible  the  employment  of  the  brick¬ 
layer,  is  viewed  with  suspicion  and  its 
very  existence  may  be  questioned. 

Regarding  the  necessity  of  incurring 
costs,  over  and  above  those  directly  as¬ 
signable  to  a  specific  unit  of  property,  no 
effort  will  be  made  in  this  paper  to  dis¬ 
cuss  the  reasonable  amount  to  be  allowed 
for  such  outlay.  The  purpose  of  this 
paper  is  to  call  attention  to  the  necessity 
of  stating  clearly  on  the  books  of  account, 
the  entire  costs  of  its  structural  property, 
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both  distributed  and  undistributed,  so  that 
the  facts  may  be  at  hand  to  facilitate  an 
easy  demonstration  of  their  respective  re¬ 
lationship  to  the  total.  The  importance 
and  necessity  of  doing  this  will  readily 
become  apparent  when  consideration  is 
given  to  the  basis  upon  which  property 
values  sometimes  are  reached. 

No  doubt,  many  of  the  member  com¬ 
panies  have  a  system  of  cost  accounting 
which  would  lend  itself  readily  to  the  sug¬ 
gestion  that  all  expenditures,  over  and 
above  the  bare  bone  cost,  be  included  in 
temporary  clearing  accounts,  the  statisti¬ 
cal  cost  records  in  this  connection  being 
used  as  a  basis  for  the  distribution  to  in¬ 
dividual  projects  of  the  amounts  applica¬ 
ble  thereto.  This  would  have  the  effect  of 
recording  separately  all  of  the  structural 
costs  on  the  one  hand,  and  the  undistrib¬ 
uted  structural  costs  on  the  other  hand.  It 
would  further  have  the  effect  of  grouping 
in  the  structural  accounts  all  costs 
whether  for  labor  and  material  or  for 
other  services,  to  the  end  that,  if  units 
are  abandoned,  the  retirement  entries  may 
record  the  entire  cost  assignable  to  each 
project,  but  will  not  affect  the  investment 
in  such  undistributed  structural  costs  as 
are  applicable  to  the  entire  property. 

A  general  review  of  the  basis  upon 
which  a  valuation  engineer  proceeds  will 
illustrate  the  desirability  of  following  the 
above  suggestion.  The  valuation  engineer 
proceeds  to  inventory  the  property,  item 
by  item,  and  then  appraises  each  unit, 
based  on  the  current  prices  of  labor  and 
material,  without  assigning  to  given  proj¬ 
ects  the  indirect  costs  which  the  book¬ 
keeper  in  the  past  has  added  as  part  of  the 
direct  cost  in  the  first  instance.  The  engi¬ 
neer  then  proceeds,  out  of  his  experience, 
to  calculate  the  elements  of  cost  which 
cannot  be  allocated  specifically  to  individ¬ 
ual  units  of  property,  but  which  consti¬ 
tute  as  necessary  a  part  in  the  building  of 


a  property  as  the  cost  of  labor  and  ma¬ 
terial.  It  would  be  possible  for  him  to 
allocate  at  least  in  part,  as  done  in  the 
books,  the  items  of  cost,  other  than  labor 
and  material,  to  the  given  projects  to 
which  they  apply,  but  such  a  distribution 
would  destroy  the  essential  feature  of 
facility  in  the  checking  of  his  inventory 
by  interested  parties.  When  a  valuation 
engineer  presents  his  inventory,  it  is  not 
ordinarily  on  a  basis  comparable  with  that 
on  which  the  original  cost  was  accumu¬ 
lated  in  the  books  of  account,  nor  is  it  on 
the  same  basis  as  the  provisions  of  the 
present  Uniform  System  of  Accounts, 
which,  as  pointed  out,  requires  that  many 
items,  shown  in  the  inventory  under  sepa¬ 
rate  headings  upon  a  percentage  basis,  be 
assigned  directly  to  the  particular  ac¬ 
counts  to  which  they  relate. 

Much  has  been  written  by  Courts  and 
Commissions  on  the  subject  of  so-called 
“Overheads”,  the  items  for  which  allow¬ 
ances  should  be  made,  and  the  percentage 
to  be  allowed.  Only  too  frequently  has 
the  amount  been  based  on  a  percentage 
allowed  in  some  other  case,  inapplicable 
though  it  may  be.  Many  times  it  is  based 
on  the  fractional  part  of  such  cost  as  may 
chance  to  appear  under  an  appropriate 
title  on  the  books  of  account.  The  sound¬ 
ness  of  the  practice  followed  to  a  very 
great  extent  by  Courts  and  Commissions 
in  fixing  a  rate  base,  of  applying  a  per¬ 
centage  allowed  in  some  other  case,  must 
rest  on  the  assumption  that  the  inven¬ 
tories  in  each  case  were  presented  on  the 
same  basis.  An  examination  of  some  of 
the  leading  cases  shows  this  to  be  con¬ 
trary  to  that  assumption.  A  percentage 
of  allowance  for  “Overheads”  will  vary 
depending  upon  the  items  of  expenditure 
included  with  the  labor  and  material  cost. 
To  illustrate:  One  school  of  appraisers, 
in  determining  the  value  of  a  gas  main, 
will  include  with  the  labor  and  material 
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cost,  all  items  up  to  and  including  Gang 
Foreman  and  other  costs  incurred  beyond 
this  point,  in  the  general  provision,  say 
on  a  percentage  basis,  for  undistributed 
structural  costs ;  whereas,  another  ap¬ 
praiser  will  include  in  the  base  cost,  such 
items  as  District  Foreman,  Superintend¬ 
ent,  Engineer,  Timekeeper,  clerk  hire, 
and  like  items.  Naturally,  the  percentage 
to  be  applied  to  the  base  cost  in  one  in¬ 
stance  is  not  comparable  to  that  to  be 
applied  in  the  other;  so,  it  follows  that 
each  allowance  should  be  based  on  the 
direct  costs  to  which  it  relates,  and  that 
it  is  fallaceous  to  adopt  an  allowance  per¬ 
centage  made  in  some  other  case. 

The  difficulties  before  the  utilities  are 
somewhat  aggravated  by  the  failure  of 
the  determining  bodies  to  understand  ful¬ 
ly  and  appreciate  this  distinction.  A  fear, 
born  of  caution,  drives  them  to  conclu¬ 
sions,  well  supported  by  legal  precedent 
but  unsound  economically,  of  adopting 
the  percentage  allowed  in  some  prior  case, 
or  of  adopting  an  average  of  allowances 
made  in  a  number  of  cases. 

It  is  within  the  power  of  the  accountant 
to  clear  away  the  clouds  of  uncertainty 
and  establish  beyond  peradventure  the  ac¬ 
tual  relationship  of  the  undistributed 
structural  costs  to  the  labor  and  material 
base,  by  setting  forth  plainly  in  the  books 
the  actual  expenditures  for  such  items, 
and  by  recording  clearly  the  portion  of 
the  total  investment  to  which  they  apply. 

In  this  connection,  it  is  recommended 
that  the  book  figures  of  every  major 
construction,  upon  its  completion,  should 
be  verified  with  the  engineering  estimates 
of  the  work,  in  order  that  the  correctness 
and  reasonableness  of  the  classifications 
of  the  expenditures  as  recorded  in  the 
books  may  be  established,  while  the  de¬ 
tails  of  the  job  are  fresh  in  the  minds  of 


all  concerned.  Such  a  practice  is  a  valu¬ 
able  current  check  on  the  accuracy  of  the 
detailed  book  figures,  both  as  to  the  dis¬ 
tributed  and  undistributed  items,  and  af¬ 
fords  an  opportunity  for  the  considera¬ 
tion  of  the  relationship  between  the  vari¬ 
ous  undistributable  items  and  the  direct 
costs. 

There  are  certain  expenditures  incur¬ 
red  by  every  company,  the  nature  of 
which  is  such  that  they  may  with  propri¬ 
ety  be  classified  either  to  operating  ex¬ 
penses  or  to  fixed  capital.  I  refer  to  such 
items  as :  Taxes,  Superintendence,  Insur¬ 
ance,  Administration  expenses  and  like 
items,  and  Interest,  which  in  many  cases 
never  appears  on  the  books  at  all.  Usual¬ 
ly,  the  valuation  engineer  will  include 
these  in  his  provision  for  undistributed 
structural  costs.  If  certain  or  all  of 
these  items  have  been  charged  to  operat¬ 
ing  expenses  on  the  books,  this  fact 
should  be  taken  into  consideration  in  any 
comparison  between  the  book  figures  and 
reproduction  costs. 

Interest  during  construction  presents 
a  particularly  difficult  problem  to  measure 
correctly  in  the  capital  accounts  the  carry¬ 
ing  cost  of  property  unproductive  during 
the  construction  period.  Payments  actually 
made,  such  as  bond  interest  applicable  to 
property  under  construction,  can  usually 
be  easily  identified,  but  most  companies 
make  no  attempt  to  record  on  the  balance 
sheet  the  sacrifice  of  the  stockholders  dur¬ 
ing  the  construction  period.  In  fact,  a 
study  of  the  accounting  authorities  fails 
to  disclose  a  single  champion  for  such  an 
accounting  procedure.  Reference  is  made 
to  the  use  of  surplus  funds  to  finance  a 
construction  program.  It  frequently  is 
the  case  that  a  company  conservatively 
managed  has  on  hand  funds  in  excess  of 
its  normal  working  capital  requirements. 
These  funds  being  the  property  of  the 
stockholders,  it  is  their  privilege  to  re- 
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ceive  them  in  dividends.  If,  in  the  exer¬ 
cise  of  their  discretion,  they  elect  to  de¬ 
vote  these  funds  instead,  for  financing 
extensions  and  additions  to  the  property, 
they  have  sacrificed  a  return  which  they 
might  otherwise  have  obtained  from  pro¬ 
ductive  investment  elsewhere.  Under 
these  circumstances,  the  company  has  in¬ 
curred  no  expenditure  for  capital  bor¬ 
rowed  for  capital  purposes,  and  conse¬ 
quently  no  carrying  cost  of  such  fund 
appears  on  the  books. 

Compare  this  with  the  appraisal  engi¬ 
neer’s  method  of  computing  the  reason¬ 
able  cost  of  the  funds  employed  during 
the  construction  period,  and  the  inade¬ 
quacy  of  the  ledger  entries — so  commonly 
accepted  by  judicial  tribunals  as  “evi¬ 
dence  of  the  actual  cost” — becomes  evi¬ 
dent. 

The  engineer  estimates  the  cost  of  the 
structural  units,  the  length  of  time  neces¬ 
sarily  required  to  build  the  property,  and 
computes  at  a  reasonable  rate  of  return 
the  carrying  charges  upon  the  expendi¬ 
tures  necessary,  without  consideration  of 
the  source  of  the  funds,  and  states  his 
conclusion  as  the  “Interest  during  Con¬ 
struction”  reasonably  necessary  as  a  part 
of  the  cost  of  the  property.  His  figures, 
therefore,  appear  excessive,  even  though 
they  may  actually  be  moderate  and  may 
represent  a  far  more  accurate  measure  of 
the  real  sacrifice  of  return  during  the 
construction  period  than  the  amounts 
recorded  on  the  books. 

This  comparison  is  cited  as  an  example 
of  items  of  property,  which  although  un¬ 
deniably  existent,  may  not  be  identifiable 
in  the  full  amount  in  the  books,  for  which 
proofs  of  their  actuality  must  be  offered 
by  the  financial  executive  in  support  of 
the  valuation  engineer,  if  the  company  is 
to  be  able  to  establish  the  full  value  of  its 
property.  Such  proofs  cannot  be  built  in 


a  day,  and  it  is  urged  upon  the  member 
companies  to  be  prepared  by  studies  apart 
from  the  books  of  the  interest  during 
construction  actually  incurred. 

Engineering  and  Superintendence  is 
another  account,  which  requires  study  to 
ensure  that  the  charges  as  entered  on  the 
books  are  comparable  with  the  engineer¬ 
ing  estimates  of  measuring  this  element 
of  property.  The  company  which  has  con¬ 
sistently  made  a  sound  division  in  its  ac¬ 
counts  over  the  period  of  years  since  its 
inception,  of  the  respective  portions  of 
drawings,  inspections,  etc.,  chargeable  to 
specific  apparatus  or  the  property  as  a 
whole,  is  probably  the  exception.  While 
the  past  cannot  be  undone,  the  distribu¬ 
tion  of  future  charges  in  the  accounts, 
along  lines  of  consistent  policy,  will  grad¬ 
ually  minimize  any  existing  differences. 

Drawings,  for  instance,  fall  partly  in 
the  group  of  direct  costs  of  individual 
units,  and  partly  in  the  general  engineer¬ 
ing  costs.  The  general  drawings,  repre¬ 
senting  the  study  and  development  af  a 
new  plant  or  major  extension,  become  a 
part  of  the  cost  of  Engineering  and 
Superintendence.  Detailed  drawings  of 
specific  pieces  of  apparatus,  however,  are 
properly  chargeable  to  the  direct  cost  of 
the  apparatus. 

It  is  a  reasonable  conclusion  that  the 
figures  of  taxes  during  construction,  ap¬ 
pearing  in  the  capital  accounts  of  most  of 
the  companies,  are  understated  in  com¬ 
parison  to  the  actual  cost.  The  difficulties 
of  accurate  determination  of  the  amount 
have  probably  been  responsible  for  many 
omissions.  It  was  easier  to  include  the 
tax  in  full  in  operating  expenses  than  to 
evolve  a  satisfactory  method  of  computa¬ 
tion  to  ascertain  what  portion  might  be 
justifiably  apportioned  to  capital. 

Your  Committee  realizes  that  no  defi¬ 
nite  set  of  rules  can  be  laid  down  for  uni- 
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versal  application  in  respect  of  these 
items  of  capital.  The  subject  is  too  broad 
and  too  deeply  involved  in  the  theory  of 
accounting-,  to  do  more  at  this  time  than 
to  discuss  the  principles  leading  to  sound 
practices  and  to  the  maximum  cooperation 


with  the  engineer  in  the  solution  of  his 
problems.  In  conclusion,  the  Committee 
can  only  stress  the  importance  of  careful 
study  of  the  problems  entering  into  the 
treatment  of  these  undistributed  items  in 
your  property  accounts. 


DISCUSSION 


The  Chairman:  This  is  a  subject  that 
bears  directly  upon  the  affairs  of  many 
companies — more  so  than  the  companies 
themselves  may  realize.  It  is  a  matter 
that  the  engineers  are  awake  to  whereas 
many  of  the  accountants  are  not  and  for 
that  reason  we  would  like  to  have  the 
participation  of  the  engineers  in  the  dis¬ 
cussion  to  guide  us  as  to  the  course  we 
should  follow  to  render  the  greatest 
service  to  them. 

James  Lawrence  (New  York,  N.  Y.)  : 
This  is  a  subject  that  we  in  our  organ¬ 
ization  have  been  wrestling  with  for 
some  time  and  it  has  presented  some 
very  serious  problems  to  us.  I  believe 
with  the  speaker  that  the  gas  companies 
are  damned  or  any  utility  company  is 
damned  if  they  tell  only  half  the  story. 
We  must  have  our  whole  story  recorded 
on  our  books  and  if  we  don’t  the  ques¬ 
tion  very  naturally  arises  as  to  why  we 
don’t  tell  the  whole  story.  I  am  in  ac¬ 
cord  with  this  committee  when  they  say 
it  is  within  the  power  of  the  accountant 
to  clear  away  the  clouds  of  uncertainty. 
That  is  our  mission  and  I  believe  we 
ought  to  bend  all  of  our  efforts  to  clear¬ 
ing  away  those  clouds. 

There  is  one  particular  point  in  this 
paper  that  struck  me  and  that  is  in  re¬ 
gard  to  interest  during  construction 
periods.  There  are  several  ways  in  which 
this  can  be  approached.  It  might  be  of 
interest  to  you  to  know  that  last  year  I 
asked  half  a  dozen  men  who  were  to¬ 
gether — accountants — as  to  how  interest 


during  construction  should  be  handled. 
Not  one  of  them  agreed.  Some  of  them 
used  the  surplus  fund  for  construction 
and  some  of  them  sold  seven  or  eight 
per  cent  preferred  stock  and  used  that 
money  for  construction.  Some  of  them 
borrowed  the  money  and  some  of  them 
sold  bonds  in  advance  of  the  construc¬ 
tion  and  it  was  charged  to  the  regular 
interest  account  and  so  deducted  from 
the  amount  which  properly  should  be 
shown  as  due  to  stockholders  of  the 
company.  None  of  them  agreed  as  to 
how  these  matters  should  be  handled. 

The  question  came  up  in  connection 
with  one  of  our  properties  and  I  said  I 
wanted  to  look  up  accounting  practice 
on  the  subject  and  wanted  to  find  out 
what  was  the  right  method.  I  ran  up 
against  what  the  speaker  referred  to — 
that  the  accountants  and  books  on  ac¬ 
countancy  don’t  give  us  any  specific  in¬ 
struction. 

There  is  another  phase  of  this  matter 
which  seems  to  me  requires  that  we  shall 
do  correct  action  and  that  is  in  regard 
to  financing  of  companies.  Mortgages 
of  the  present  day  usually  provide  that 
you  can  issue  bonds  only  for  seventy- 
five  or  eighty  per  cent  of  your  construc¬ 
tion  cost  and  if  you  do  not  have  your 
construction  cost  properly  showing — all 
of  the  charges  which  enter  into  this  con¬ 
struction — you  are  simply  defrauding 
your  stockholders  of  certain  earnings 
which  belong  to  them  and  are  covered 
up  in  our  present  accounting  methods. 
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I  believe  that  because  there  is  so  much 
uncertainty  regarding  this  that  it  is  up 
to  the  section  to  continue  this  matter 
further  and  to  see  if  some  standard  prac¬ 
tice  cannot  be  adopted  so  that  companies 
all  over  the  United  States  will  have 
about  the  same  method  of  bringing  these 
items  of  undistributed  structural  costs 
into  their  books  in  the  proper  manner. 

Mr.  William  Rappeport:  I  would  like 
to  offer  to  the  members  here  our  method 
of  handling  interest  during  construction 
for  the  past  two  years.  We  first  deter¬ 
mine  to  our  own  satisfaction  as  to  what 
is  the  period  of  the  facilities  in  use.  Dur¬ 
ing  the  year  we  lay  quite  a  good  many 
miles  of  mains  and  put  in  services  and 
install  meters  and  do  other  work  around 
the  plant.  We  finally  determined  that  an 
average  of  six  months  would  cover  all 
classes  of  facilities,  therefore  we  pick 
a  period  as  being  six  months  for  which 
the  facilities  are  not  in  use,  being  under 
construction,  and  on  that  basis  at  the  end 
of  the  year  we  take  six  months  of  the 
amount  of  interest  for  that  amount  of  in¬ 
vestment  made.  For  instance,  if  the 
amount  of  investment  for  the  amount  of 
construction  for  that  year  amounted,  we 
will  say,  to  one  half  million  dollars,  how 
many  bonds  would  we  have  to  issue  at 
the  rate  the  commission  authorized  to 
cover  that  amount  of  expenditure?  Then 
we  take  six  months  of  that  amount  of 
interest  and  credit  it  to  the  expense  ac¬ 
count  and  charge  that  to  interest  during 
construction,  and  in  addition  we  take  the 
amount  of  amortization  that  those  bonds 
represent  and  if  the  amortization  were 
to  be  spread  over  a  period  of  thirty  years 
or  twenty  years  from  that  time,  we  take 
six  months  amortization  or  in  other 
words  for  twenty  years  we  take  one- 
fortieth  of  the  amount  of  amortization 
and  charge  it  to  interest  during  construc¬ 
tion. 


I  do  not  think  that  our  method  was 
objected  to  by  the  commission  of  this 
state  but  they  did  object  to  the  period 
which  we  took  to  represent  the  amount 
of  unearned  time  and  they  cut  us  from 
six  months  to.  three  months.  That  is  a 
question  for  the  engineers  to  settle. 

The  Chairman:  Under  those  condi¬ 
tions,  assume  you  had  a  major  extension 
where  you  had  sold  bonds  or  borrowed 
money  directly  for  it  and  it  would  be 
necessary  to  borrow  bonds  six  months  or 
seven,  eight  or  nine,  before  you  actually 
spent  it.  Where  would  you  begin  your 
interest  on  that  theory? 

Mr.  Rappeport:  I  would  say  that  for 
some  particular  phase  of  construction, 
determine  actually  the  amount  of  bonds 
issued  against  that.  I  would  say  that  all 
the  interest  on  those  bonds  was  charge¬ 
able  to  interest  during  construction.  As 
an  example,  we  went  out  to  buy  some 
trucks  and  we  did  not  have  as  much 
money  as  we  thought  we  would  need  so 
we  issued  notes  and  the  interest  on  those 
notes  was  chargeable  to  interest  during 
construction  in  addition  to  the  amount 
that  I  stated  before  and  I  think  we  were 
perfectly  justified  in  doing  that,  at  least 
we  have  never  been  set  back  for  doing 
it. 

A.  E.  Forstall  (New  York,  N.  Y.)  : 
Every  engineer  who  has  had  any  con¬ 
nection  with  valuation  and  rate  case 
work  has  felt  the  need  of  having  a  back¬ 
ing  on  the  books  of  the  company  for  his 
undistributed  structural  cost.  I  think 
some  of  the  commissions  have  fallen  into 
the  error  of  classing  undistributed  struc¬ 
tural  costs  as  intangible  assets.  I  am 
glad  to  see  that  the  committee  has  not 
done  this. 

At  the  bottom  of  page  395  they  say 
that  it  is  understood  that  structural  costs 
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constitute  a  necessary  part  in  the  build¬ 
ing  of  a  property  as  the  cost  of  labor  and 
material.  That  is  perfectly  true.  They 
are  just  as  essential  and  just  as  tangible 
as  the  cost  of  any  bricks  or  any  mortar 
that  go  into  the  building. 

Of  course,  as  Mr.  Brundage  said  this 
morning,  the  courts  will  allow  proof  as 
to  values  that  do  not  appear  on  the 
books  and  accept  proof  as  to  value,  so 
that  I  think  the  engineer  is  usually  able 
to  get  his  undistributed  structural  costs 
accepted  even  though  the  books  do  not 
show  any  such  costs.  As  explained  in 
this  report,  it  is  very  hard  and  very  diffi¬ 
cult  even  in  keeping  your  books  in  the 
very  best  possible  way  from  this  stand¬ 
point  to  show  all  the  undistributed  struc¬ 
tural  costs  ;  and  therefore  in  establishing 
present  value  there  must  be  a  dependence 
upon  opinions  evidenced. 

I  think  sometimes  the  opinion  evi¬ 
denced  claims  a  little  too  much  undis¬ 
tributed  structural  cost  and  that  that  has 
caused  a  tendency  to  make  some  of  the 
commissions  and  courts  a  little  suspi¬ 
cious  of  this  item  of  tangible  expense. 
I  think  that  in  some  cases  undistributed 
structural  costs  that  have  been  absorbed 
in  contract  prices  have  been  put  on  top 
of  those  contract  prices  for  apparatus, 
so  that  when  you  get  up  to  about  forty 
per  cent  or  fifty  per  cent  of  undistributed 
structural  cost,  a  commission  or  court 
is  very  apt  to  be  critical  and  not  hyper¬ 
critical  either.  But  my  experience  has 
been  that  even  with  nothing  on  the 
books  for  undistributed  structural  costs, 
it  is  not  very  difficult  to  get  a  commis¬ 
sion  to  accept  twenty  per  cent — any¬ 
where  from  fifteen  per  cent  as  a  mini¬ 
mum  on  a  short  construction  period  to 
twenty,  twenty-two  or  twenty-three  per 
cent  on  a  longer  construction  period. 

I  was  rather  interested  in  the  remarks 
about  a  six  months’  period  for  construc¬ 


tion.  In  working  out  some  costs  some 
time  ago  for  a  company  I  analyzed  their 
accounts  quite  extensively.  They  kept 
their  accounts  in  such  a  way  that  you 
could  tell  when  the  first  payment  on  the 
particular  job  was  begun  and  tell  when 
the  piece  of  apparatus  went  into  the 
operation.  And  in  analyzing  quite  a 
number  of  large  installations  of  build¬ 
ings  and  large  pieces  of  apparatus  it 
worked  out  that  six  months  was  practi¬ 
cally  the  construction  period,  that  is, 
from  the  time  of  beginning  the  first  pay¬ 
ment  until  the  apparatus  went  into  use. 

Mr.  Cremer:  There  is  some  misunder¬ 
standing  among  accountants  as  to  what 
is  the  real  function  of  the  interest  during 
construction  account.  There  is  a  tenden¬ 
cy  for  many  to  assume  that  the  interest 
during  construction  account  is  intended 
to  show  what  was  the  element  of  cost 
for  tangible  value  of  our  plant  which 
resulted  from  the  fact  that  we  neither 
paid  interest  nor  sacrificed  the  return 
which  our  stockholders  might  otherwise 
have  gotten  on  their  own  money  during 
the  construction  period.  That  is  only 
one  side  of  the  question.  I  think  it  is 
the  smaller  side. 

The  primary  function  of  the  interest 
during  construction  account  is  to  keep 
out  of  income  deductions,  interest  pay¬ 
ments  which  had  no  bearing  whatever  on 
the  current  operations.  If  we  are  spend¬ 
ing,  let  us  say,  four  million  dollars  on 
extensions  and  we  have  at  the  present 
time  two  millions  tied  up  in  construction 
work  partially  finished  and  yielding  no 
return  whatever,  the  interest  on  that  two 
million  dollars  should  not  be  in  any  way 
charged  against  the  current  operations. 
The  only  other  place  for  it  is  to  keep  it 
in  the  fixed  capital  account,  but  on  the 
other  hand,  when  we  come  to  figure  what 
is  the  rate  base,  we  will  say  that  interest 
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during  construction  should  be  consid¬ 
ered. 

I 

The  interest  during  construction  to  be 
considered  in  making  up  our  rate  base 
will  be  not  the  interest  actually  paid  at 
the  rates  which  were  current  while  the 
work  was  going  on  but  the  interest  rates 
which  are  current  at  the  date  of  the  ap¬ 
praisal.  In  making  up  our  rate  base  we 
will  endeavor  to  substitute  for  the  ori¬ 
ginal  costs  of  our  property  the  reproduc¬ 
tion  cost  and  whether  we  do  that  by  us¬ 
ing  unit  prices  of  the  current  day  or  by 
adjusting  the  original  book  costs  to  con¬ 
form  with  the  general  change  in  price 
levels  will  not  make  a  material  differ¬ 
ence,  except  when  we  come  to  the  item 
of  interest  during  construction  and  there 
we  must  be  careful  that  we  use  the  cur¬ 
rent  rate  which  we  have  to  pay  today 
and  not  lower  rates  which  we  were  pay¬ 
ing  some  years  ago.  So  I  think  that  it  is 
really  the  item  of  interest  during  con¬ 
struction  that  has  less  importance  on 
the  balance  sheet  than  that  which  is 
usually  given  to  us ;  that  it  really  repre¬ 
sents  a  resting  place  for  expenditures 
which  we  could  not  put  in  the  operating 
expenses  and  therefore  have  to  carry 
always  as  an  asset. 

It  is  not  expected  in  my  mind  that  the 
values  at  which  we  carry  expenditures 
on  the  balance  sheet  can  in  any  way 
represent  their  present  value  or  that 
those  original  values  should  in  any  way 
be  translated  to  represent  present  values. 
The  books  can  never  show  anything 
more  than  the  record  of  financial  tran¬ 
sactions  expressed  in  terms  of  the  money 
values  which  were  current  at  the  time 
the  transactions  occurred  and  I  think 
that  we  must  always  remember  that 
limitation  in  the  interpretation  of  our 
accounts  and  then  we  will  attach  far  less 
importance  to  the  interest  during  con¬ 


struction  account  than  most  of  us  attach 
at  the  present  time. 

Mr.  Doering:  Some  of  us  are  still 
sufficiently  fortunate  that  we  do  not  have 
to  appeal  to  the  courts  for  decisions  as  to 
capital  increases.  In  Massachusetts  we 
have  what  might  be  termed  a  fair  com¬ 
mission  that  passes  on  facts  not  theories. 
The  Massachusetts  Commission  have 
carefully  examined  the  accounts  of  the 
companies  in  Massachusetts  and  passed 
on  construction  expenditures  as  such — 
not  any  theoretical  figures  but  the  origi¬ 
nal  book  values  regardless  of  what  the 
courts  have  to  say  about  it  and  they  still 
stick  to  that.  Probably  that  is  one  of  the 
peculiarities  of  Massachusetts. 

I  do  not  see  why  a  company  should 
put  upon  their  books  as  a  construction 
period  expenditure  an  amount  of  interest 
when  no  interest  is  being  paid  for  the 
money  borrowed,  provided  of  course 
that  the  stockholders  receive  their  fair 
return  and  the  company  uses  such  funds 
as  are  available  that  will  be  or  rather 
have  been  set  up  through  the  process  of 
establishing  a  depreciation  reserve  and 
other  reserves  which  tie  up  certain 
money  that  the  stockholders  could  not 
get  anyhow. 

It  is  all  right  to  charge  interest  during 
construction  if  you  borrow  money  as 
such  but  if  the  company  is  financially 
so  well  off  that  they  do  not  have  to  bor¬ 
row  money  for  construction  I  do  not  see 
why  a  credit  should  be  put  into  the  item 
of  interest  paid  if  there  is  no  interest 
paid  and  why  that  should  create  a  credit 
account  in  order  to  charge  interest  dur¬ 
ing  construction. 

The  Chairman:  I  think  that  this  dis¬ 
cussion  has  demonstrated  the  fact  that 
there  is  very  little  uniformity  among  our 
companies.  The  object  and  aim  of  the 
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committee  report  was  to  bring  the  sub¬ 
ject  up  for  consideration  and  study  to 
determine  what  is  sound  practice.  It  is 
apparent  from  the  discussion  that  we 
still  have  a  long  way  to  go  to  reach  a 
conclusion  as  to  what  should  be  done 
and  comply  with  that  condition.  Is  there 
any  further  discussion  on  this  subject? 
If  not,  I  will  ask  Mr.  Blanchfield  if  he 
wishes  to  say  anything  further  in  sum¬ 
ming  up  the  arguments. 

Mr.  Blanchfield:  This  subject  of  in¬ 
terest  during  construction :  I  don’t  know 
whether  Mr.  Doering’s  statement  in¬ 
volves  a  rate  case  or  a  capitalization 
case,  but  in  any  event  is  the  cost  of 
money  and  interest  on  it  during  a  con¬ 
struction  period  a  proper  item  for  capi¬ 
talization  and  a  proper  item  for  return 
on  investment? 

Some  years  ago,  shortly  after  the  New 
York  Commission  was  organized,  I 
think  the  company  with  which  I  was 
then  associated  was  the  first  company  to 
apply  for  permission  to  issue  bonds.  The 
then  engineer  of  that  commission  ad¬ 
vised  me  how  to  take  care  of  the  interest 
during  construction  and  told  me  it  was 
a  proper  item  for  capitalization  and  also 
a  proper  item  for  inclusion  in  the  rate. 
That  is  something  about  the  New  York 
Commission  and  its  fairness. 

I  want  to  say  a  word  to  Mr.  Forstall 
about  the  six  months’  period,  and  also 
at  the  same  time  say  a  word  to  the 
gentleman  from  Long  Island.  I  don’t 


think  I  agree  with  the  six  months’  peri¬ 
od  and  I  will  tell  you  why.  It  may  be  as 
has  been  pointed  out  here  that  six 
months  is  an  ordinary  construction  peri¬ 
od  or  an  average  construction  period 
but  if  you  were  to  ask  any  of  the  finan¬ 
cial  executives  to  bring  you  the  pennies 
as  you  needed  them,  they  would  tell  you 
it  couldn’t  be  done  and  I  think  experi¬ 
ence  will  show  that  you  not  only  have 
to  have  the  money  on  tap  when  it  is 
needed  but  it  has  got  to  be  on  tap  more 
than  six  months  before  you  need  it  as  a 
general  proposition  if  you  are  to  go 
along  in  a  nice  easy  fashion. 

What  I  did  under  the  advice  of  the 
New  York  Commission  was  to  sell  bonds 
and  under  the  orders  of  the  Commission 
the  proceedings  of  that  sale  were  placed 
in  the  construction  fund.  My  recollection 
is  that  the  time  elapsing  between  the  sale 
of  the  bonds  and  the  final  expenditure 
out  of  that  fund  was  two  and  one-half 
years  and  every  cent  of  the  funds  of 
those  bonds  was  a  proper  item  to  include 
in  the  rate  base  in  proportion  to  the 
capitalization. 

Mr.  Clinton:  In  our  own  case  we  built 
a  one  million  dollar  coal  gas  plant  and 
every  single  month  we  figured  out  the 
amount  of  money  that  we  spent  for  con¬ 
struction  and  charged  six  per  cent  inter¬ 
est.  Now  we  were  borrowing  money  at 
five  but  six  was  the  going  rate  and  the 
Massachusetts  Commission  approved 
every  dollar  of  our  expenditure  for  in¬ 
terest  during  construction. 
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DEVELOPMENT  OF  BILLING  MACHINES  AND 
CUSTOMERS’  ACCOUNTING 


John  L.  Conover,  Chairman,  Public  Service  Electric  &  Gas  Co.,  Newark,  N.  J. 


At  a  meeting  of  the  Managing  Com¬ 
mittee,  Accounting  Section,  held  in 
Chicago,  March  21,  1925,  it  was  sug¬ 
gested  that  the  report  of  the  Customers’ 
Accounting  Committee  should  be  mainly 
a  description  of  the  Customers’  Account¬ 
ing  System  as  adopted  by  Public  Service 
Electric  and  Gas  Company,  the  experi¬ 
ence  of  this  company  in  making  the  trans¬ 
fer  from  the  old  to  the  new  system  and 
the  medium  used  for  making  the  transfer 
of  the  accounts. 

At  this  meeting  the  following  members 
of  the  Customers’  Accounting  Committee 
were  present: 

Mr.  G.  A.  Burrows,  Consolidated  Gas 
Company  of  New  York,  New  York, 
N.  Y. 

Mr.  Dewitt  Clinton,  Worcester  Gas 
Light  Company,  Worcester,  Mass. 

Mr.  J.  L.  Conover,  Public  Service 
Electric  &  Gas  Company,  Newark,  N.  J. 

Mr.  W.  A.  Doering,  Boston  Consoli¬ 
dated  Gas  Company,  Boston,  Mass. 

Mr.  J.  W.  Hines,  United  Gas  Improve¬ 
ment  Company,  Philadelphia,  Pa. 

A  meeting  of  the  Customers’  Account¬ 
ing  Committee  was  called  for  Tuesday, 
April  21,  1925,  Newark,  N.  J.  Those 
present  were  as  follows: 

Mr.  J.  H.  Ahrens,  Kings  County  Light¬ 
ing  Company,  Brooklyn,  N.  Y. 

Mr.  G.  A.  Burrows,  Consolidated  Gas 
Company  of  New  York,  New  York, 
N.  Y. 

Mr.  J.  L.  Conover,  Public  Service 
Electric  &  Gas  Company,  Newark,  N.  J. 

Mr.  W.  A.  Doering,  Boston  Consoli¬ 
dated  Gas  Company,  Boston,  Mass. 


Mr.  H.  F.  Frey,  Allentown  Bethlehem 
Gas  Company,  Allentown,  Pa. 

Mr.  J.  T.  Kyser,  Peoples  Gas  Light 
and  Coke  Company,  Chicago,  Ill. 

Mr.  H.  W.  Hartman,  Secretary,  Ac¬ 
counting  Section,  American  Gas  Assn. 

The  suggestion  of  the  Managing  Com¬ 
mittee,  Accounting  Section  as  to  the  re¬ 
port  of  the  Customers’  Accounting  Com¬ 
mittee,  was  presented  to  the  members 
present  and  it  was  unanimously  decided 
that  the  report  of  the  Committee  on  Cus¬ 
tomers’  Accounting  be  mainly  a  descrip¬ 
tion  of  the  Customers’  Accounting  Sys¬ 
tem  of  Public  Service  Electric  and  Gas 
Company,  their  experience  in  making  the 
transfer  from  the  old  to  the  new  system 
and  the  medium  used  for  making  the 
transfer  of  the  accounts. 

It  was  decided  that  a  paper  on  this  sub¬ 
ject  be  submitted  by  J.  L.  Conover, 
Chairman,  Customers’  Accounting  Com¬ 
mittee. 

At  the  Eastern  States  Gas  Conference 
held  in  Newark,  N.  J.,  April  22-23,  a 
paper  dealing  with  machine  billing  of  cus¬ 
tomers’  accounts  was  presented  by  J.  L. 
Conover,  Auditor,  Gas  Department,  Pub¬ 
lic  Service  Electric  and  Gas  Company  and 
as  a  result  a  motion  was  made  and  car¬ 
ried  to  the  effect  that  the  Eastern  States 
Gas  Conference  request  the  proper  offi¬ 
cers  of  the  American  Gas  Association  to 
appoint  a  committee  to  encourage  im¬ 
provements  in  billing  machines ;  this  com¬ 
mittee  to  work  with  the  manufacturers 
of  the  various  billing  machines  to  the  end 
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that  machines  available  for  billing  pur¬ 
poses  be  developed  to  the  highest  degree 
of  efficiency. 

Accordingly  the  scope  of  the  Custom¬ 
ers’  Accounting  Committee  was  increased 
to  cover  the  subject  of  the  development 
of  billing  machines,  the  committee  to  be 
known  as  the  Committee  on  the  Develop¬ 


ment  of  Billing  Machines  and  Customers’ 
Accounting. 

Further  than  to  say  that  the  question 
of  improvements  in  billing  machines  has 
been  discussed  with  representatives  of 
various  manufacturers  of  billing  ma¬ 
chines,  the  committee  has  nothing  definite 
to  report. 


CUSTOMERS’  ACCOUNTING  SYSTEM 
PUBLIC  SERVICE  ELECTRIC  AND  GAS  COMPANY 


By  J.  L.  Conover,  Auditor,  Gas  Department 


FOREWORD 


Public  Service  Electric  and  Gas  Com¬ 
pany  serves  226  New  Jersey  municipal¬ 
ities.  The  heavy  shading  on  the  accom¬ 
panying  map  indicates  the  territory 
served  which  is  over  100  miles  in  length. 
This  section  of  the  state  extending  from 
New  York  to  Philadelphia  contains  80% 
of  the  population  and  includes  90%  of 
the  manufacturing  activities  of  the  state. 

The  commercial  department  of  Public 
Sendee  Electric  and  Gas  Company,  which 
is  the  department  responsible  for  cus¬ 
tomers’  accounting,  is  divided  into  six 
divisions  with  a  division  agent  in  charge 
of  each  division.  Each  division  is  sub¬ 
divided  into  districts  with  an  agent  in 
charge  of  each  district.  There  are  27  dis¬ 
trict  offices;  the  furthest  from  the  general 
office,  located  in  Newark,  N.  J.,  is  at 
Camden,  85  miles  away.  The  general  of¬ 
fice  maintains  control  of  the  commercial 
office  accounting  through  a  system  of 
monthly  reports  and  a  force  of  traveling 
auditors  who  twice  each  year  audit  the 
accounting  records  of  each  commercial 
office. 


With  the  formation  of  Public  Service 
Electric  and  Gas  Company  in  July,  1924, 
as  successor  to  Public  Service  Electric 
Company  and  Public  Service  Gas  Com¬ 
pany,  it  became  possible  to  combine  many 
of  our  electric  and  gas  accounting  forms 
and  records  which  formerly,  because  of 
the  separate  entities  of  the  companies, 
were  of  necessity  part  of  separate  ac¬ 
counting  systems. 

With  the  adoption  of  new  accounting 
schemes,  the  most  modern  office  labor- 
saving  devices  have  been  utilized  and  the 
number  of  forms  in  use  kept  to  a  mini¬ 
mum. 

Our  most  fertile  field  for  improvement 
as  a  result  of  the  merger  of  the  two  com¬ 
panies  was  in  the  customers’  accounting 
departments  located  in  our  various  com¬ 
mercial  offices  and  it  is  of  this  branch  of 
our  accounting  work  that  I  will  treat  in 
this  paper. 

While  some  parts  of  the  customers’  ac¬ 
counting  system  as  outlined  below  are  not 


406 


Summit 


PLAINFIELO, 


PERTH] 

AMBOtf 


Somerville  Bound 
Brook 


Princeton  • 


.•TRENTON 


LEGEND 


Tnxky  Service 

Rc-skieot  Employee  Messenger  Stnice 
Special  Messenger  Service 


Commercial  Offices  of  Public  Service  Electric  and  Gas  Company.  Lines  Indicate  Method  of  Transporta¬ 
tion  of  Index  Books  and  Customers’  Bills. 
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at  present  in  use  at  all  our  commercial 
offices,  the  procedure  as  outlined  will  soon 
be  followed  by  all. 

The  Meter  Order  System 

Our  meter  order  system  was  developed 
by  consolidating  forms  previously  used 
exclusively  for  either  electric  or  gas  work 
of  a  similar  or  allied  nature.  In  addition 
to  consolidating  the  forms,  our  meter  or¬ 
der  system  was  further  developed  by 
combining  former  forms  covering  differ¬ 
ent  operations  but  for  which  the  same  in¬ 
formation  in  each  case  must  be  given. 
The  process  of  consolidating  and  combin¬ 
ing  the  forms  has  reduced  the  number  of 
forms  for  both  electric  and  gas  from  19 
to  5.  One  of  these,  the  leak  order,  being 
a  strictly  gas  form  permits  of  no  consoli¬ 
dation  with  an  electric  form. 

The  reduction  in  number  and  the  con¬ 
solidation  of  the  forms  has  caused  two 
beneficial  results.  First,  it  takes  less  of 
a  customer’s  time  for  us  to  record  his  or¬ 
der.  Second,  it  takes  less  time  to  tran¬ 
scribe  it.  Thus  the  order  is  speeded  on 
its  way  to  the  Distribution  Department 
for  prompt  execution  of  the  work.  For 
example,  where  previously  it  was  neces¬ 
sary  to  fill  out  two  distinct  forms  of  ap¬ 
plication  for  an  electric  and  gas  customer 
and  obtain  his  signature  to  each,  we  now 
fill  out  one  form  and  no  signature  from 
the  customer  is  required.  Further,  with 
the  initial  writing  of  the  order  the  full 
complement  of  copies  is  made.  This  elim¬ 
inates  any  transcription  of  the  original 
order  to  other  forms  or  records  as  was 
necessary  for  some  features  of  our  previ¬ 
ous  order  system. 

Memo  for  Order 

The  Memo  for  Order  (see  Form  No. 
1)  provides  space  for  recording  prac¬ 
tically  all  requests  a  customer  may  or¬ 


dinarily  make  upon  an  electric  and  gas 
company  and  is  designed  primarily  to  fa¬ 
cilitate  order-taking  by  telephone  or 
otherwise.  In  addition  to  space  for  re¬ 
cording  a  brief  history  of  a  new  customer 
for  credit  purposes  and  provision  for 
later  insertion  of  information  for  making 
proper  orders  for  execution,  space  is  pro¬ 
vided  for  recording  the  following  orders : 

1.  Set  Electric  Meter. 

2.  Reconnect  Electric  Meter. 

3.  Read-on  Electric  Meter. 

4.  Set  Gas  Meter. 

5.  Turn-on  Gas  Meter. 

6.  Disconnect  Electric  Meter. 

7.  Read-off  Electric  Meter. 

8.  Shut-off  Gas  Meter. 

9.  Install  Gas  Service. 

10.  Service  Complaint. 

11.  Gas  Leak. 

12.  Disconnect  Range. 

13.  Disconnect  Water  Heater. 

14.  Reconnect  Range. 

15.  Reconnect  Water  Heater. 

I 

Making  up  “ Memo  for  Order ” 

After  entering  the  customer’s  name 
and  telephone  number  at  the  top  of  the 
memo,  space  is  provided  for  information 
regarding  customer’s  new  address,  etc. 
To  the  right  is  a  meter  block  and  by  a 
check  mark  under  the  heading,  “Kind  of 
order”,  the  service  clerk  indicates  the 
service  desired  by  the  customer. 

Following  the  information  as  to  the 
new  address,  space  is  provided  for  ad¬ 
dress,  etc.,  from  which  the  customer  may 
be  moving.  In  the  meter  block  to  the 
right  by  a  check  mark  under  the  heading, 
“Kind  of  order”,  is  indicated  the  service 
customer  desires  discontinued  at  the  old 
address. 

Next,  space  is  provided  to  show  ad¬ 
dress  to  which  bill  is  to  be  forwarded, 
where  customer  so  desires.  Following 
this  is  Statement  for  Credit  and  the  ar¬ 
rangement  is  such  that  answers  to  sev- 
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ELECTRIC  LIGHTING  AND  GAS 
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Order  for  Gas  Service  Pipe  |  x| 
Qwnpr'^^  Z/. 


Address 


How  long  at  Previous  Address? _ 

Use  Electric 

Service  There?  Yes.._ _ _ 

Use  Gas 


No.. _ 


O I H 

Complaint  r!  Address . 

IN  C  W 


Leak  ^^Address. 


Present 

Business 

With _ 

Address 


Range 

Water  Heater 

DISCONNECT 
Old  Address 

X 

c PA 

RECONNECT 
New  Address 
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Electric 
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$. 


$ _ _ 


Order  taken  by....  a  e*4 


Date. 


ORDER  MADE 

In  Person 

>L 

By  Telephone 

By  Mail 

Form  1 


eral  of  the  questions  can  be  made  by 
checking  in  the  spaces  following  “Yes”  or 
“No.” 


leak  is  provided,  and  by  crossing  out  the 
word  “old”  or  “new”,  the  address  at 
which  the  condition  exists  is  indicated. 


To  the  right  of  the  Statement  for 
Credit  is  provided  space  for  registering 
Order  for  Gas  Service-Pipe  when  such 
request  is  made  in  conjunction  with  re¬ 
quest  for  gas  meter.  Also  space  for  re¬ 
cording  of  a  complaint  or  report  of  a 


By  check  mark  in  the  left  square  under 
headings  “Range”  and  “Water  Heater”, 
request  of  customer  for  disconnecting  or 
reconnecting  such  appliances  is  readily 
recorded.  The  square  on  the  right  under 
each  of  these  headings  is  for  initials  of 
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the  clerk  making  up  proper  order  for 
execution  by  the  Distribution  Depart¬ 
ment. 

The  lower  portion  of  this  form  pro¬ 
vides  for  recording  deposit  requested 
from  customer,  if  any,  name  of  clerk  tak¬ 
ing  the  order,  with  date,  and  manner  in 
which  order  was  received. 

Tracing  Orders 

After  a  Memo  for  Order  is  taken  it  is 
immediately  checked  with  the  meter  rec¬ 
ords. 

Where  a  customer  desires  service  and 
no  meters  are  found  in  service  it  is  a 
case  of : 

i 

1.  Set  Electric  Meter. 

2.  Set  Gas  Meter. 

and  consequently  in  the  meter  block  op¬ 
posite  the  new  address  and  under  the 
heading  “Meter  Number”  is  marked 
“Set”  in  either  or  both  of  the  spaces  pro¬ 
vided  for  electric  and  gas  to  designate 
that  an  Electric  Meter  Order  or  Gas  Me¬ 
ter  Order,  or  both,  are  to  be  issued. 

Where  a  customer  desires  service  and 
meters  are  found  in  service  it  is  a  case 
of: 

1.  Reconnect  Electric  Meter. 

2.  Read-on  Electric  Meter. 

3.  Turn-on  Gas  Meter. 

and  consequently  in  the  meter  block  op¬ 
posite  the  new  address  and  under  the 
heading  “Meter  Number”  is  entered  in 
either  or  both  of  the  spaces  provided  for 
electric  and  gas  the  number  or  numbers 
of  the  meters  to  be  made  active,  to  desig¬ 
nate  that  an  Active  Order  is  to  be  issued. 

Where  a  customer  desires  his  service 
discontinued  it  is  a  case  of  : 


1.  Disconnect  Electric  Meter. 

2.  Read-off  Electric  Meter. 

3.  Shut-off  Gas  Meter. 

and  consequently  in  the  meter  block  op¬ 
posite  the  old  address  and  under  the 
heading  “Meter  Number”  is  entered  in 
either  or  both  of  the  spaces  provided  for 
electric  and  gas  the  number  or  numbers 
of  the  meters  to  be  made  inactive,  to  des¬ 
ignate  that  an  Inactive  Order  is  to  be  is¬ 
sued. 

The  Active  Orders  and  the  Inactive 
Orders  are  entered  on  the  same  form. 

In  tracing,  if  the  record  shows  that  the 
customer  has  a  deposit,  the  amount  of 
the  deposit  and  the  receipt  number  are 
placed  on  the  Memo  for  Order  for  tran¬ 
scription  to  order,  so  that  the  deposit 
number  and  amount  may  be  made  a  mat¬ 
ter  of  record  at  the  customer’s  new  ad¬ 
dress. 

The  Meter  Orders 

The  Meter  Orders  are  of  the  continu¬ 
ous  superfold  type  for  use  in  either  the 
Elliott-Fisher  or  Underwood  type¬ 
writers  designed  to  feed  the  forms  and 
carbon  paper  practically  continuously. 
This  method  eliminates  the  necessity  of 
placing  carbon  paper  in  each  set  of  forms 
and  then  placing  the  forms  in  the  machine 
to  be  typed.  One  thousand  forms  of  the 
number  of  copies  required,  each  copy 
printed  in  a  different  color  ink,  come  in 
one  set  ready  for  the  carbon  paper  to  be 
placed  between  the  forms  for  typing. 
After  the  carbon  paper  is  once  placed  in 
the  forms  it  is  not  touched  again  until  it 
is  worn  out  or  it  is  necessary  to  feed  a 
new  set  of  forms.  Four  sets  of  forms 
may  be  placed  in  a  machine  at  one  time. 
Much  time  is  saved  in  typing  orders 
through  the  use  of  the  superfold  type  of 
order  and  the  typewriters  mentioned. 
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Gas  Meter  Order 
Electric  Meter  Order 

The  Gas  Meter  Order  (see  form  No. 
2)  and  the  Electric  Meter  Order  (see 
form  No.  2A)  are  consolidated  into  one 
set  of  orders  that  contain  thirteen  parts, 
eleven  of  which  are  typed  at  one  opera¬ 
tion.  The  first  five  parts  of  the  form  are 
devoted  to  the  Gas  Meter  Order  and  the 
remaining  eight  parts  to  the  Electric  Me¬ 
ter  Order. 


SANDFORD  AVE 


25  IRVINGTON 


GAS  METER  ORDER 

NEWARK  DISTRICT 

No.  388 


I  NO. 
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TRANSFER 

TO 
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CONSUMPTION 


Form  2 


These  orders  are  typed  from  informa¬ 
tion  recorded  on  Memo  for  Order  as  out¬ 
lined  above  for  cases  of : 

1.  Set  Electric  Meter. 

2.  Set  Gas  Meter. 

In  addition  to  using  this  form  for  Set 
Meter  Orders,  it  is  used  for  Remove  and 
Change  Orders  to  the  Distribution  De¬ 
partment  for  electric  and  gas  meters. 

The  address  at  which  work  is  to  be 
done  is  typed  on  the  top  line  of  form, 
name  of  street  first,  followed  by  house 
number  and  municipality.  In  the  space, 
“Nature  of  Order”,  is  typed  the  charac¬ 
ter  of  work  to  be  performed,  as  follows : 


When  customer  applies  for  both  gas 
and  electric  meters,  the  following  word¬ 
ing  is  used  : 

Set  Gas  and  Electric  (for  electric, 
class  of  service,  nature  of  load,  voltage 
if  other  than  110,  etc.,  are  shown). 

When  customer  applies  for  electric  me¬ 
ter  only,  the  following  wording  is  used : 

Set  Electric  (class  of  service,  nature 
of  load,  voltage  if  other  than  110,  etc., 
are  shown). 

When  customer  applies  for  gas  meter 
only,  the  following  wording  is  used : 

Set  Gas. 


When  change  or  remove  orders  (gas 
or  electric)  are  issued,  the  following 
wording  is  used : 

Change  Gas  (Reason  and  date  set). 
Remove  Gas  (Reason). 

Change  Electric  (Reason). 

Remove  Electric  (Reason). 


Distribution  of  the  copies  and  routine 
followed  by  each  copy  are  as  follows: 

Where  order  calls  for  Set  Meter — Gas 
and  Electric : 
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No.  1.  Original,  to  Gas  Distribution 
Department. 

No.  2.  Shop  Copy,  to  Gas  Distribution 
Department. 

No.  3.  Customers’  Service  Department 
Copy,  retained  in  pending  file  until  com¬ 
pletion  of  order. 

No.  4.  Office  Copy,  to  Bookkeeping 
Department. 

No.  5.  New  Business  Department 
Copy,  to  New  Business  Department  for 
prospect  file. 

No.  6.  Office  Copy — Electric,  to  Book¬ 
keeping  Department. 

No.  7,  No.  8,  No.  9,  No.  10  and  No.  11 
to  Electric  Distribution  Department 
where  distribution  and  routine  are  as  fol¬ 
lows  : 

No.  7 — Service  Order,  retained  by 
order  clerk  in  Distribution  De¬ 
partment  for  follow-up  of  com¬ 
pletion  of  order  by  offices  in  that 
department  through  which  orders 
must  pass. 

No.  8 — Field  Inspector’s  Copy,  to 
Field  Inspector’s  Office  to  ascer¬ 
tain  availability  of  service.  As 
soon  as  this  is  learned  the  copy 
is  marked  accordingly  and  re¬ 
turned  to  the  Customers’  Service 
Department  of  the  Commercial 
Office,  through  the  order  clerk  of 
the  Electric  Distribution  Depart¬ 
ment  in  order  that  they  may  know 
the  conditions  surrounding  the  or¬ 
der  so  that  they  may  intelligently 
answer  any  question  the  customer 
may  ask  if  there  is  any  delay  in 
giving  service. 

No.  9 — Wiring  Inspector’s  Copy,  to 
Wiring  Inspector’s  Department 
for  inspection  of  meter  board  and 
service  outlet  and  to  await  the  re¬ 
ceipt  of  certificate  of  approval 
from  the  municipal  authorities  or 
from  Board  of  Underwriters,  as 
the  case  may  be.  When  approval 
of  wiring  installation  is  made, 
copy  No.  9  is  returned  to  the  order 
clerk  of  the  Electric  Distribution 
Department  who  then  releases 
copy  No.  10 — Electric  Meter 
Work  Order,  to  the  Meter  De¬ 
partment,  and  copy  No.  11 — Elec¬ 


tric  Line  Work  Order,  which  is  in 
triplicate  form,  to  the  Line  De¬ 
partment.  When  the  work  of 
these  respective  departments  is 
completed,  copy  No.  10  and  copy 
No.  11  are  returned  to  the  order 
clerk  who  completes  the  informa¬ 
tion  on  copy  No.  7  which  is  re¬ 
turned  to  the  Customers’  Service 
Department  of  the  Commercial 
Office. 

In  the  Gas  Distribution  Department, 
copy  No.  2  is  held  in  the  pending  file 
against  the  fitter  who  has  copy  No.  1  on 
the  street  for  execution.  Upon  return  of 
copy  No.  1  completed,  copy  No.  1  with 
complete  information  is  returned  to  the 
Customers’  Service  Department  of  the 
Commercial  Office. 

Upon  receipt  of  copy  No.  1  from  the 
Gas  Distribution  Department  and  copy 
No.  7  from  the  Electric  Distribution  De¬ 
partment  by  the  Customers’  Service  De¬ 
partment,  copy  No.  3  which  has  been 
held  in  the  pending  file  of  the  Customers’ 
Service  Department  has  the  numbers  of 
the  electric  and  gas  meters  placed  on  it 
and  it  is  then  placed  geographically  in  a 
permanent  meter  record  file  in  the  Cus¬ 
tomers’  Service  Department  and  is  used 
for  tracing  purposes  of  subsequent  Memos 
for  Order  from  customers  for  that  par¬ 
ticular  address.  Copies  No.  1  and  No.  7 
are  then  sent  to  the  Bookkeeping  Depart¬ 
ment. 

Where  order  calls  for  Set,  Change,  or 
Remove  Meter,  Electric  only,  copies  No. 
1,  No.  2,  and  No.  4  are  destroyed.  The 
others  follow  the  same  course  as  men¬ 
tioned  above. 

Where  orders  call  for  Set,  Change,  or 
Remove  Meter,  Gas  only,  copies  No.  1 
to  No.  6,  inclusive,  follow  the  same 
course  as  outlined  above.  Copies  No.  7 
to  No.  11,  inclusive,  are  destroyed. 
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Accounting  for  Meter  Orders 

When  the  originals  of  the  completed 
meter  orders  are  received  in  the  Cus¬ 
tomers’  Service  Department  the  morning 
after  they  are  executed,  the  copies  that 
are  being  held  as  a  check  upon  the  return 
of  the  completed  orders  are  taken  from 
the  file  of  pending  orders  as  outlined 
above. 

In  this  way  we  have  in  the  pending  file 
copies  of  orders  incompleted  as  of  the 
close  of  the  previous  day’s  business. 

A  summary  of  the  orders  is  made  up 
by  the  Distribution  Department  and  for¬ 
warded  each  day  with  the  meter  orders 
completed  on  the  previous  day.  This 
summary  shows  the  number  of  meters  set 
and  removed,  by  sizes  and  types  of  me¬ 
ters. 

Upon  receipt  of  the  completed  orders 
and  the  summary  in  the  Customers’  Serv¬ 
ice  Department,  the  orders  are  summar¬ 
ized  to  determine  the  number  of  meters 
set  and  removed  by  sizes  and  types  as  a 
check  upon  the  summary  made  up  by  the 
Distribution  Department.  The  Distribu¬ 
tion  Department  summary  is  sent  with 
the  completed  orders  to  the  Bookkeeping 
Department.  The  Distribution  Depart¬ 
ment  and  the  Bookkeeping  Department  as 
well  as  the  Central  Meter  Record  Depart¬ 
ment,  when  the  orders  reach  that  point, 
all  summarize  the  completed  set  and  re¬ 
move  orders  by  sizes  and  types  for  the 
month  and  at  the  end  of  the  month  the 
Distribution  Department  and  the  Book¬ 
keeping  Department  send  a  detailed  re¬ 
port  of  meters  set  and  removed  during 
the  month  to  the  Central  Meter  Record 
Department  where  these  two  reports  are 
checked  with  the  summary  made  up  by 
the  Central  Meter  Record  Department.  In 
this  way  we  maintain  an  accurate  con¬ 
trol  of  the  number  of  meters  in  service 
in  each  district. 


Active  or  Inactive  Orders 

The  Active  or  Inactive  Order  (see 
form  No.  3)  contains  6  parts  which  also 
are  typed  at  one  operation. 


SO  12TH  STREET 


751  NEWARK 

I  NO.  [ 


MUNICIPALITY 


tfl 


ACTIVE  OR  INACTIVE  ORDER; 

NEWARK  DISTRICT 


No.13480 


NATURE  OF  ORDER 

READ  OFF  ELEC 
S  0  GAS 


FRED  H  MASON 


APARTMENT 


DATE  ISSUED 


m 


25. 


OCCUPIED  AS 


RESIDENCE 
m  25  SANDFORD  AVE  IRVINGTON  N~ J 


MOVING  TO  - 


WIU.  USE 
ELECTRIC 


AT  NEW  ADOJ 
GAS 


res 


MEMO  FOR 
ORDER  NO. 


7284 


RHONE  NO. 


SEND  BILL 


FftED  H  MASON  6 00  KINNEY  BLD  NEWARK 


ELECTRIC 


GAS 


COMPANY 

NUMBER 


8132 


v  o 


CONNECTED  LOAD 


W  EG’JIV  NO  Of  MOTORS  MORSE  POWER 


FUSES 

INSERTED 


COMPANY 

NUMBER 


FUSES 

REQUIRED 


75413 


2-  >3  o  o 


COMPLETED 


✓  —  2-  d 


IRREGULAR 

CQNon 


■  ULAR  - 

t  on  s.  ! «v 

?ED  ON  ACCOUNT  NUMBER  TRANSFER  TO  ACCOUNT  NUMBER 


=»  M  £ 


C? 


ACCOUNT  NUMBER 

/A- 

/o 

J# 

NEW  ADDRESS 


ADC  R  ESS  I NG  DEPARTMENT 


7PT,.  &  Jr  Bit 


ELECTRIC 


OATA  FOR  BILLING 


GAS 


PRESENT 

PRESENT 

DATE 

INDEX 

DATE 

INDEX 

PRIOR 

PRIOR 

DATE 

INDEX 

DATE 

INDEX 

CONSTANT 

) 

CONSUMPTION 

CONSUMPTION 

Form  3 


This  order  is  typed  from  information 
recorded  on  Memo  for  Order  as  outlined 
above  for  cases  of : 

1.  Reconnect  Electric  Meter. 

2.  Read-on  Electric  Meter. 

3.  Turn-on  Gas  Meter. 

4.  Disconnect  Electric  Meter. 

5.  Read-off  Electric  Meter. 

6.  Shut-off  Gas  Meter. 

In  the  space  “Nature  of  Order”  is 
written  the  character  of  work  to  be  per¬ 
formed  as  follows : 


For  Customer  Moving  in 

Reconnect  Electric  Meter. 
Read-on  Electric  Meter. 
Turn-on  Gas  Meter. 


For  Customer  Leaving  Premises 

Disconnect  Electric  Meter. 
Read-off  Electric  Meter. 
Shut-off  Gas  Meter. 
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All  Active  or  Inactive  Orders  for  both 
electric  and  gas  meters  are  executed  by 
the  Gas  Distribution  Department. 


Distribution  and  routine  of  copies  No. 
1  to  No.  5,  inclusive,  for  Active  or  Inac¬ 
tive  Orders  are  the  same  as  described 
above  for  the  same  copies  of  Meter  Or¬ 
ders.  Copy  No.  6  is  forwarded  to  the 
Electric  Distribution  Department  upon 
completion  of  the  order,  for  information 
and  record  of  Electric  Meter  File  where 
order  concerns  an  electric  meter. 


c  .....GINAL 


«T«er.T 

HO-  MUNICIPAL! t  Y 

COMPLAINT  ORDER 

DEPT. 

ELECTRIC 

II  OEpr  ^ 

II  GAS 

Name. 

Nature  of  Complaint... . . 


. 

A 


Di>trict 


Is  charge  to  be  made 

For  work  done  on  this  order 


Attended  to  by 

(Sec  report  on  reverse  side)  . 


1  Verbal 
/Mail 


Date 

Iiow  /Mail 
Reported  /pnone  A 

Customer’ /  / 

Phone  N 7  *7  O 
Made  STi'  *  S 
up  bv 


Sundry  Sales 
Order  No. 


Date 


192 


CUSTOMER’S  SERVICE  DEPT.  COPY 


,td„t  '  w  NQ  municipality 


'  OIPT. 

COMPLAINT  ORDER  euectr.c 

DEPT. 

GAS 

Naim  . 

District 

Da 

. 

t  Verbal 

How  /Mail 

Reported  /phone* 

It  0. 

Attended  to  by  Date  f  1^2  ^ 

Form  4 


When  the  originals  of  the  completed 
Active  or  Inactive  Orders  are  received  in 
the  Customers’  Service  Department  they 
are  accompanied  by  a  summary  of  com¬ 
pleted  orders.  The  summary  is  used  only 


as  a  check  upon  the  number  of  orders  re¬ 
ceived  by  the  various  departments. 

Complaint  Order 

The  Complaint  Order  (see  form  No. 
4)  is  made  up  in  triplicate  and  by  check 
mark  opposite  the  proper  heading,  desig¬ 
nation  is  made  as  to  whether  it  pertains 
to  electric  or  gas  service  and  dispatch  to 
the  proper  Distribution  Department  is 
made  accordingly.  This  order  is  made 
up  from  either  the  Memo  for  Order  or 
direct  upon  receipt  of  complaint  from 
customer  either  in  person  at  the  counter, 
by  telephone  or  otherwise. 

The  original  and  duplicate  copies  of 
this  form  are  sent  to  the  Distribution  De¬ 
partment,  the  triplicate  being  held  in  the 
pending  file  of  the  Customers’  Service 
Department  at  the  Commercial  Office. 
Upon  completion  of  the  order  the  orig¬ 
inal  is  returned  by  the  Distribution  De¬ 
partment  to  the  Customers’  Service  De¬ 
partment  where  the  triplicate  is  removed 
from  the  pending  file  and  placed  in  a 
permanent  file.  The  original  is  then  sent 
to  the  Bookkeeping  Department  for  ac¬ 
counting  purposes  and  charge  to  cus¬ 
tomer,  if  any,  for  work  performed. 

Leak  Order 

The  Leak  Order  (see  form  No.  5), 
originates  from  the  same  sources  as  the 
Complaint  Order.  However,  all  Leak 
Reports  are  placed  in  the  emergency  class 
and  as  soon  as  received  telephone  advice 
is  immediately  given  the  Gas  Distribu¬ 
tion  Department.  The  report  on  the 
standard  form  is  confirmation  to  the  Gas 
Distribution  Department  of  the  telephone 
information  furnished.  The  dispatch  and 
routine  of  the  copies  of  this  form  follow 
the  same  procedure  as  that  of  the  Com¬ 
plaint  Order  except  as  to  the  forwarding 
to  the  Bookkeeping  Department,  which 
is  not  done  in  the  case  of  Leak  Orders 
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Follow-up  of  Orders 

The  Distribution  Department  each  day 
forwards  to  the  Customers’  Service  De¬ 
partment  a  report  covering  all  orders 
which  were  not  completed  on  the  previous 
day. 

The  reason  for  delay  in  the  work  is 
shown  on  these  reports  which  is  entered 
on  the  triplicate  copy  of  the  original  order 
held  in  the  Customers’  Service  Depart¬ 
ment  file. 


DISTRICT 

VERBAL 

MAIL 

TELEPHONE  X 

WHERE  USED 

LEAK 

Order 

No _ _ 

Dnrati™ 

Date 

Nature  of  Leak - - 

ORIGINAL 

_ <^L  _ S-tsw  os-r/ 

n  .n^ . .  A”*4- _ 


Remarks.  - 

Co..No...*&2 _ Index__ - - 

Patp  7-\J  Attended  to  by _ 


DISTRICT 

VERBAL 

MAIL 

TELEPHONE  X 

WHERE  USED 

LEAK 

Order 

No _ 

Name.  C^r - 

Nature  of  Leafc —  -  —  . 

Date 

TRIPLICATE 

&  _ 0  0-6/ 


Previous  Order_^ _ —  C?  7?Z 

Remarks _ _ _ _ _ _ _ — - 


Co.  No - - - . - - —  Index 

Date _ _ _  Attended  to  by - 


Form  5 

The  customer  is  then  notified  by  post¬ 
card  of  the  reason  for  the  delay.  If  the 
delay  is  such  as  to  require  action  on  the 
part  of  the  customer,  the  detail  is  given 
to  him  and  he  is  requested  to  advise  the 


Customers’  Service  Department  as  soon 
as  the  condition  is  remedied. 

In  addition  to  the  daily  reports  of  wir¬ 
ing  inspection  made  by. the  Electric  Dis¬ 
tribution  Department,  daily  lists  of  the 
meters  on  the  street  to  be  set  are  for¬ 
warded  for  the  information  of  the  Cus¬ 
tomers’  Service  Department  in  case  of  in¬ 
quiry  being  made  by  the  customer  during 
that  dav. 

At  frequent  intervals  the  orders  in  the 
pending  Customers’  Service  Department 
file  are  checked  with  the  unworked  orders 
in  the  Distribution  Department  file  to  in¬ 
sure  that  all  are  accounted  for. 

Meter  Order  Schedule 

A  schedule  for  routing  the  completed 
orders  through  the  Customers’  Service 
Department,  Bookkeeping  Department, 
Central  Meter  Record  Department 
(Newark),  Central  Addressing  Depart¬ 
ment,  (Newark)  and  where  necessary 
the  Central  Billing  Department  (New¬ 
ark)  and  back  to  the  Bookkeeping  De¬ 
partment  has  been  in  use  for  several 
years  (except  as  to  the  Central  Billing 
Department)  and  is  very  satisfactorily 
maintained.  The  schedule  calls  for  the 
completed  orders  being  back  in  the  book¬ 
keeping  departments  of  the  commercial 
offices  and  properly  filed  within  six  days 
after  the  execution  of  the  order. 

Entering  Completed  Orders  on  Indexing 
Sheets 

When  the  completed  meter  orders  are 
received  by  the  Bookkeeping  Department 
(Meter  Summary  Clerk)  the  account 
number  of  each  order  is  ascertained  and 
entered  on  the  order  in  the  space  pro¬ 
vided.  The  orders  are  then  arranged  in 
account  number  order  and  the  originals 
and  office  copies  are  numbered  in  dupli- 
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cate  serial  numbers.  One  series  of  num¬ 
bers  being  used  for  Meter  Orders  and 
another  series  for  Active  or  Inactive  Or¬ 
ders.  Each  month  a  new  set  of  numbers, 
beginning  with  number  one,  is  started 
with  the  entries  made  for  cards  completed 
on  the  first  working  day. 

The  original  orders  are  then  forwarded 
to  the  ledger  clerk  for  the  necessary  en¬ 
tries  on  the  meter  indexing  sheets  and 
the  office  copy  held  as  a  check  upon  their 
return.  After  the  proper  entries  have 
been  made  on  the  meter  indexing  sheets, 
when  necessary  for  billing  purposes,  the 
prior  date  and  index,  the  final  date  and 
index,  the  electric  and  gas  consumption 
and  the  electric  constant  are  entered  on 
the  orders,  in  the  spaces  provided. 

If  in  entering  an  Active  Order  on  the 
Meter  Indexing  Sheet  it  is  found  that 
the  account  has  not  been  previously  made 
inactive  and  the  meter  shows  consumption 
from  the  previous  index  the  ledger  clerk 
enters  in  the  space  marked  “Send  Bill 
to”,  the  name  of  the  former  customer  for 
billing  purposes. 

The  various  kinds  of  orders  are  en¬ 
tered  on  the  meter  indexing  sheets  in  dif¬ 
ferent  colored  inks;  Active  Orders  in 
purple  ink,  Inactive  Orders  in  green  ink 
and  Remove  Orders  in  red  ink,  thus  as¬ 
sisting  the  Billing  Clerks  when  billing. 
For  example,  if  an  index  is  shown  in 
green  ink  on  the  meter  indexing  sheet, 
they  know  the  account  is  a  final  and  has 
previously  been  billed. 

When  the  Meter  Order  shows  that  a 
meter  has  been  set,  a  white  indexing  sheet 
is  made  up  showing  all  the  necessary  in¬ 
formation  and  the  sheet  is  filed  in  its 
proper  account  number  order  in  the  route 
book,  unless  the  Meter  Order  shows  an 
unusual  billing  condition,  such  as  an  elec¬ 
tric  constant  other  than  one,  when  a  yel¬ 


low  indexing  sheet  is  made  up  so  that  in 
billing  where  the  bill  clerks  come  to  a  yel¬ 
low  indexing  sheet  they  know  immediate¬ 
ly  that  the  account  is  an  unusual  one  and 
should  be  carefully  scanned  before  bill¬ 
ing. 

After  all  the  orders  have  been  entered 
on  the  Meter  Indexing  Sheets,  they  are 
returned  to  the  Meter  Summary  Clerk 
who  checks  them  with  the  office  copy  he 
is  holding.  When  an  order  shows  that  an 
account  is  to  be  billed  the  Meter  Sum¬ 
mary  Clerk  notes  on  the  office  copy  of  the 
order  the  letter  “B.”  The  office  copies 
are  then  held  as  a  check  against  the  re¬ 
turn  of  the  completed  orders,  with  bills 
where  necessary,  after  the  orders  have 
passed  through  the  Central  Meter  Rec¬ 
ord,  Central  Addressing  and  Central  Bill¬ 
ing  Departments.  The  orders  are  for¬ 
warded  to  the  Meter  Record  Department 
in  two  separate  packs,  the  Meter  Orders 
in  one  pack  and  the  Active  or  Inactive 
Orders  in  another  pack. 

Meter  Record  Department 

The  Meter  Record  Department  keeps  a 
detailed  history  of  all  meters  owned  by 
the  company.  This  history  is  kept  in 
book  form  which  shows  the  status  of  the 
meters,  that  is,  whether  in  service  or  in 
stock;  whether  condemned  or  sold. 

Upon  receipt  of  the  completed  orders 
in  the  Meter  Record  Department  the  Me-  * 
ter  Orders  are  entered  in  the  meter  his¬ 
tory  book.  This  entry  shows  the  date 
meters  were  set  or  removed,  the  index 
and  account  number,  so  that  if  desired 
the  exact  location  of  a  meter  in  service 
may  be  determined. 

The  results  of  all  meter  tests  are  also 
entered  in  the  meter  history  record.  In 
entering  set  indexes,  the  index  as  shown 
on  the  Meter  Order  is  compared  with  the 
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last  remove  index  to  make  sure  the  set 
index  is  correct.  By  comparing  the  set 
index  with  the  remove  index  we  have 
found  meters  set  and  removed  three  or 
four  times  at  the  same  index.  These  me¬ 
ters  are  removed  at  once  for  special  test 
and  in  a  few  cases  while  it  was  found 
the  meter  showed  consumption  upon  test, 
when  it  was  opened  it  was  found  that  the 
dial  wheels  did  not  properly  mesh ;  there¬ 
fore  no  consumption  was  recorded. 

The  Active  or  Inactive  Meter  Orders 
are  only  checked  in  this  department  to 
make  sure  none  are  missing. 

All  Meter  Orders  are  then  sorted  into 
two  packs,  one  pack  containing  orders 
showing  consumption  for  which  bills  are 
to  be  rendered ;  the  other  all  orders  show¬ 
ing  no  consumption  for  which  no  bills 
are  necessary.  The  orders  are  then  for¬ 
warded  to  the  Central  Addressing  De¬ 
partment. 

The  Meter  Record  Department,  as  pre¬ 
viously  explained,  maintains  a  control  of 
the  meters  in  service  by  commercial  office 
districts ;  they  also  maintain  a  control  of 
the  meters  in  stock  by  Distribution  Dis¬ 
tricts.  At  the  end  of  each  month,  after 
they  have  checked  and  balanced  with  the 
Commercial  and  Distribution  Depart¬ 
ments  as  to  meters  in  service  and  with 
the  Distribution  Department  as  to  meters 
in  stock,  they  render  a  report  as  of  th£ 
close  of  the  month  showing  the  number 
of  meters  in  service  and  in  stock  by  sizes 
and  types.  In  keeping  the  control  of 
meters  in  service  by  commercial  office 
districts,  the  record  is  kept  by  Indexing 
Routes,  so  that  monthly  when  the  index 
books  are  at  the  Central  Billing  Depart¬ 
ment  for  billing  a  control  may  be  had  of 
the  number  of  meters  in  service  for  each 
indexing  route  to  insure  that  all  meters 
in  service  on  a  route  are  actually  ac¬ 
counted  for. 


Addressing  Department 

In  the  Addressing  Department  we  use 
9  No.  G2-44  graphotype  machines  for 
embossing  plates.  We  use  the  style  “G” 
plate  in  connection  with  which  provision 
is  made  for  an  index  card.  The  plate 
is  in  three  sections :  1,  Name.  2,  Street 
location.  3,  Meter  number  and  account 
number.  We  use  one  F-l  addressograph 
with  card  listing  attachment  for  making 
impressions  of  the  meter  card  to  be 
placed  in  the  plate.  For  printing  our 
bills  we  have  four  specially  constructed 
addressograph  machines,  model  A-3 
which  are  automatic  in  their  operation 
and  which  print  our  bills  in  quadruplicate. 

There  are  two  special  features  built 
into  these  machines.  1 :  Auxiliary  printers 
for  automatically  printing  the  index  dates 
on  the  bookkeepers’  coupons  and  on  the 
customers’  bills.  2 :  Two  five-figure 
numbering  attachments  with  quick  reset 
which  print  a  serial  number  in  duplicate 
on  the  bookkeepers’  coupons  and  the 
cashiers’  coupons.  This  numbering  great¬ 
ly  facilitates  the  sorting  of  coupons  and 
the  posting  of  cash. 

The  Addressing  Department,  upon 
receipt  of  the  completed  meter  orders, 
takes  the  orders  showing  consumption, 
removes  from  the  files  the  addressing 
plates  for  these  orders  and  addresses  a 
bill  in  quadruplicate.  After  the  bills  have 
been  printed  the  necessary  changes  are 
made  on  the  addressing  plates.  The  bills 
with  the  orders  attached  are  then  for¬ 
warded  to  the  Central  Billing  Department 
for  billing  and  the  plates  are  filed  in  their 
proper  order  in  the  trays. 

The  plates  applying  to  completed  meter 
orders  showing  no  consumption  are  re¬ 
moved  from  the  trays,  the  proper  correc¬ 
tions  made,  and  the  plates  replaced  in 
the  files  in  the  proper  order. 

If  the  completed  order  shows  a  meter 
has  been  set,  a  new  plate  has  to  be  made 
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up  and  filed  in  its  proper  place  or  if  the 
order  shows  that  meters  have  been  re¬ 
moved  the  plate  is  removed  from  the  file. 

Upon  completion  of  the  billing  of  the 
orders  showing  consumption,  the  orders 
with  the  bills  attached  are  forwarded  to 
the  Addressing  Department  where  all  or¬ 
ders  for  the  day  being  worked  are  ac¬ 
counted  for  and  the  orders  returned  to 
the  commercial  office. 

Indexing  Meters 

The  continuous  method  of  indexing 
meters  is  followed,  the  meters  being  regu¬ 
larly  indexed  in  the  first  21  working  days 
each  month,  Saturdays  excepted,  with  the 
exception  of  February  and  November.  In 
February  and  November  meters  are  in¬ 
dexed  in  the  first  21  working  days,  Satur¬ 
days  included  as  full  working  days.  On 
Saturday  mornings,  when  the  indexers 
are  not  regularly  indexing  meters  as 
above,  they  are  covering  their  routes  for 
missed  indexes. 

Each  commercial  office  district  is  di¬ 
vided  into  21  routes  and  each  route, 
where  necessary,  is  sub-divided  into  units. 
For  example,  with  21  indexing  days  in 
the  month  if  it  takes  21  man  days  to  in¬ 
dex  the  meters  there  would  be  21  routes 
and  1  unit  (or  one  indexer)  to  each 
route;  if  it  takes  63  man  days  to  index 
the  meters  there  would  still  be  21  routes 
but  3  units  (or  three  indexers)  to  each 
route. 

Each  unit  (index  book)  is  indexed  as 
to  the  streets  in  the  unit.  If  a  unit  com¬ 
prises  8  streets,  each  street  is  numbered, 
the  first  street  in  the  unit  being  number 
one,  the  second  number  two,  etc.  By  con¬ 
solidating  the  route  number,  unit  num¬ 
ber  and  street  number,  an  account  num¬ 
ber  is  established.  For  example,  Fulton 
Street  in  the  Newark  district  is  account 


number  7-26-4,  designating  that  the  ac¬ 
count  is  contained  in  route  book  No.  7, 
unit  No.  26,  and  the  fourth  street  in  the 
unit.  The  house  number  at  which  the 
meter  is  in  service,  as  shown  on  the  ad¬ 
dressing  plate,  completes  the  account 
number  but  is  not  made  a  part  of  the  ac¬ 
count  number  as  placed  on  the  indexing 
sheet. 

The  indexing  routes  are  laid  out  under 
the  geographical  method  for  the  follow¬ 
ing  reasons : 

1.  The  geographical  location  of  the 
street  conveys  to  the  mind  almost  in¬ 
stantly  the  route  number.  For  ex¬ 
ample,  in  Newark  district:  Route 
one  we  know  covers  all  of  Irving¬ 
ton,  Route  two  we  know  covers  all 
of  the  Clinton  Hill  district  of  New¬ 
ark,  etc. 

2.  The  meters  read  in  a  day  being  in 
contiguous  territory,  missed  read¬ 
ings  can  be  more  readily  obtained. 

3.  Where  bills  are  being  delivered  by 
employes  the  deliveries  can  be  laid 
out  to  better  advantage,  as  in  our 
experience  we  find  that  ordinarily 
a  bill  deliverer  can  cover  more  ter¬ 
ritory  than  an  indexer. 

4.  We  aim  to  have  our  ledger  clerks 
familiarize  themselves  with  their 
territory  and  so  far  as  possible  ac¬ 
quaint  themselves  with  the  cus¬ 
tomer’s  standing  in  the  community, 
etc.  By  following  the  geographical 
method  we  quite  frequently  can  as¬ 
sign  a  ledger  clerk  to  handle  the  ac- 

,  counts  of  customers  on  the  route  in 
which  he  resides.  We  feel  this  is 
worth  while. 

o.  We  do  not  have  a  discount  for 
prompt  payment  or  penalty  for  non¬ 
payment;  therefore  it  is  more  neces¬ 
sary  for  us  to  follow  up  collections 
than  companies  who  have  a  discount 
or  penalty.  Having  the  territory  in¬ 
dexed  in  a  day  contiguous,  it  can 
be  worked  more  readily  from  a  col¬ 
lection  standpoint,  and  a  collector 
can  work  more  efficiently  under  this 
system  than  if  the  territory  is  scat¬ 
tered. 
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In  the  front  of  each  indexing  book  is 
inserted  an  Index  Record,  (see  Form  No. 
6)  that  provides  space  for  the  book  num¬ 
ber,  the  name  of  the  district,  the  mu¬ 
nicipality,  and  the  name  of  the  streets 
contained  in  the  book.  Space  is  also  pro¬ 
vided  for  entering  each  month  the  date 
book  is  indexed  and  the  name  of  the  me¬ 
ter  indexer. 

The  meter  indexing  sheet  is  a  combi¬ 
nation  continuous  form,  electric  and  gas 
(see  Form  No.  7  for  electric  lighting 
and  regular  gas  indexing  sheet).  Special 
indexing  sheets  are  supplied  for  electric 
power  and  for  weekly  accounts.  The  form 
of  the  power  and  weekly  indexing  sheets 
follow  the  electric  lighting  and  regular 
gas  indexing  sheets.  Power  indexing 
sheets  are  sorted  into  the  meter  indexing 
books  in  their  proper  geographical  order 
and  power  meters  indexed  at  the  same 
time  electric  lighting  and  regular  gas  me¬ 
ters  are  indexed.  Specially  tinted  elec¬ 
tric  lighting  and  regular  gas  indexing 
sheets  are  supplied  as  previously  ex¬ 
plained  for  accounts  of  an  unusual  char¬ 
acter  in  order  that  the  biller’s  attention 
may  be  especially  attracted  when  billing. 

On  the  indexing  sheet  provision  is 
made  for  recording  all  the  data  necessary 
to  be  kept  in  connection  with  the  cus¬ 
tomer’s  account  other  than  the  amount  of 
customer’s  bill  as  will  be  seen  from  the 
form. 

Following  the  indexing  of  the  meter, 
the  meter  indexer  computes  the  consump¬ 
tion  while  still  at  the  meter  and  enters  it 
on  the  meter  indexing  sheet  in  the.  space 
provided.  He  then  compares  the  con¬ 
sumption  with  that  of  the  previous  month 
and  in  the  event  of  an  abnormal  varia¬ 
tion  in  consumption,  re-indexes  the  me¬ 
ter,  checking  the  accuracy  of  the  reading. 
Should  the  re-indexing  indicate  that  the 
index  was  cor  recti  v  taken,  the  indexer 


places  a  check  mark  after  the  index  to 
indicate  that  the  variation  in  consumption 
was  noted,  the  meter  re-indexed,  and  the 
index  shown  found  to  be  correct.  Under 
this  method  all  errors  in  indexing  are 
practically  eliminated. 

The  indexing  sheet  is  so  arranged  that 
the  index  and  consumption  start  at  the 
bottom  of  the  sheet  and  go  upward  so 
that  in  computing  the  consumption  the 
indexer  does  not  have  to  subtract  the 
index  upside  down. 

If  the  meter  indexer  is  unable  to  index 
a  meter  on  account  of  a  building  being 
closed,  etc.,  he  makes  a  notation  on  the 
back  of  the  meter  indexing  sheet  in  the 
space  provided,  giving  the  reason  for  not 
obtaining  the  index.  Should  the  indexer 
be  unable  for  any  reason  to  obtain  an 
index,  a  Missing  Index  Form  (see  Form 
No.  8)  is  provided.  This  form  is  made 
up  in  triplicate  and  upon  it  is  entered  in 
the  space  provided  the  district,  account 
number,  customer’s  name,  customer’s  ad¬ 
dress,  electric  meter  number,  gas  meter 
number,  date  of  prior  index,  prior  index 
electric,  electric  constant,  and  prior  index 
gas.  The  original  copy  of  the  Missing 
Index  Form  is  retained  by  the  indexer; 
the  duplicate  copy  by  thg  head  indexer  as 
a  check  against  the  return  of  the  original 
completed  by  the  indexer.  The  triplicate 
copy  is  attached  to  the  index  sheet  and 
forwarded  with  the  index  book  to  the 
Central  Billing  Department.  When  the 
missing  index  is  obtained  the  indexer  en¬ 
ters  the  date,  electric  index  and  consump¬ 
tion,  as  well  as  the  gas  index  and  gas 
consumption.  Each  day  as  the  missing 
indexes  are  obtained  the  missing  index 
forms  are  sent  to  the  Bookkeeping  De¬ 
partment  of  the  commercial  office  where 
the  index  date,  electric  index  and  con¬ 
sumption,  and  gas  index  and  consumption 
are  entered  on  the  indexing  sheets.  The 
letter  “s”  is  entered  in  front  of  the  date 
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to  denote  the  index  was  obtained  on  a 
Missing  Index  Form. 


The  Bookkeeping  Department  then  at¬ 
tach  the  Missing  Index  Forms  to  the  bills 
they  are  holding  as  outlined  further  on 
and  forward  the  bills  and  forms  to  the 
Central  Billing  Department. 

If  the  meter  indexer  finds  a  meter  in 
service  for  which  he  has  no  meter  index¬ 
ing  sheet,  he  is  provided  with  a  form 
(see  Form  No.  9)  upon  which  space  is 
provided  for  entering  the  name  of  the 
district,  account  number,  customer’s  name 
if  that  can  be  learned,  and  the  address, 
electric  meter  number,  gas  meter  number, 
index  date  and  index,  and  the  name  of 
the  indexer  obtaining  the  index.  These 
forms  are  sent  to  the  Bookkeeping  De¬ 
partment  where  they  are  investigated  to 
ascertain  the  reason  why  an  index  sheet 
is  not  in  the  binder  in  the  proper  place. 
The  necessity  for  using  this  form  arises 
mostly  because  of  a  meter  being  set  with¬ 


in  a  day  or  two  of  the  time  it  is  indexed, 
a  completed  order  for  which  had  not 
passed  through  the  Bookkeeping  Depart¬ 
ment  for  entry  in  the  meter  indexing 
book  at  the  time  the  book  was  sent  out 
to  be  indexed. 

As  the  meter  indexing  sheets  consti¬ 
tute  the  book  of  original  entry,  it  was 
considered  advisable  to  have  all  the  en¬ 
tries  made  in  ink ;  therefore  a  most  com¬ 
plete  study  was  made  of  the  available  ma¬ 
terial  for  doing  this  work  and  after  con¬ 
siderable  investigation  and  experimental 
work  it  was  decided  to  use  a  No.  277 
Dreadnaught  fountain  pen  made  by  the 
Dunn  Pen  and  Pencil  Company.  This 
pen  has  a  large  ink  capacity  with  a  bake- 
lite  barrel  that  is  transparent  so  that  the 
amount  of  ink  in  it  is  visible  to  the  meter 
indexer  at  all  times.  An  unconditional 
guarantee  backed  by  a  surety  company  is 
given  with  each  of  these  pens,  guarantee¬ 
ing  the  point  as  well  as  all  other  parts 
against  defects  and  wear  and  against 
breakage  by  accident. 

E.  G.  867— 100M— 1-25. 
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The  ink  adopted  for  this  use  is  a  non¬ 
smearing  and  quick  drying  ink.  The  only 
such  ink  we  could  find  on  the  market  is 
made  by  Charles  M.  Higgins  Company, 
Brooklyn,  N.  Y.  This  ink,  known  as 
engrossing  ink,  has  been  given  a  thor¬ 
ough  test  and  both  the  ink  and  pens  are 
giving  us  excellent  satisfaction. 

Index  Book  Transportation  System 

The  index  books  are  transported  from 
the  commercial  offices  to  the  Central  Bill¬ 
ing  Department  and  the  index  books  and 
hills  transported  to  the  commercial  of¬ 
fices  by  either  trolley  cars  or  messenger 
service. 

Public  Service  Railway  Company  oper¬ 
ates  a  transportation  system  between 
Newark  where  the  Central  Billing  De¬ 
partment  is  located  and  21  of  the  munici¬ 
palities  where  21  out  of  26  of  our  com¬ 
mercial  offices  are  located.  Newark,  mak¬ 
ing  the  27th  commercial  office,  is  located 
in  the  same  building  as  the  Central  Bill¬ 
ing  Department. 

So  far  as  practicable  Public  Service 
transportation  system  is  utilized  for 
transporting  the  index  books  and  bills. 
At  four  offices,  one  of  which  is  not 
reached  by  Public  Service  transportation 
system,  because  of  the  distance  and  the 
fact  the  books  would  have  to  be  trans¬ 
ferred  from  one  car  to  another,  a  special 
messenger  service  is  maintained.  One 
messenger  handles  the  work  for  two  of¬ 
fices.  At  three  other  offices  not  reached 
by  Public  Service  transportation  system, 
employes  at  the  Newark  office  residing  in 
the  municipalities  affected  transport  the 
books  and  bills. 

Specially  constructed  containers  are 
used  for  the  transportation  of  the  route 
books  and  bills  to  and  from  the  Central 
Billing  Department. 


The  commercial  office  when  shipping 
the  index  books  by  trolley  to  the  Central 
Billing  Department,  obtains  the  number 
of  the  trollev  car  and  the  time  it  is  due 

j 

at  the  Public  Service  Terminal  at  New¬ 
ark.  This  information  is  then  phoned 
to  the  Central  Billing  Department  and 
upon  the  arrival  of  the  trolley  car  at  the 
terminal,  the  building  in  which  the  Cen¬ 
tral  Billing  Department  is  located,  it  is 
met  by  a  clerk  from  the  Billing  Depart¬ 
ment  who  receives  the  containers. 

The  Central  Billing  Department,  when 
shipping  the  index  books  and  bills  to  the 
commercial  offices,  follow  the  same  prac¬ 
tice  of  telephoning  and  a  commercial  of¬ 
fice  representative  meets  the  car  and  re¬ 
ceives  the  index  books  and  bills.  In  most 
cases  where  the  trolley  cars  are  used,  they 
pass  in  front  of  the  commercial  office. 

Central  Billing  System 

Our  bill  is  a  combination  form,  elec¬ 
tric  and  gas,  and  the  rates  for  both  elec¬ 
tric  and  gas  service  are  printed  on  the 
bill.  (See  Form  No.  10.)  Attached  to 
and  as  a  part  of  the  customer’s  bill  is 
a  cashier’s  coupon,  a  collector’s  coupon 
and  a  bookkeeping  coupon,  which  is  used 
as  our  ledger  record. 

Billing 

The  billing  for  our  entire  system 
(power  excepted)  is  done  at  our  Central 
Billing  Department. 

Our  billing  schedule  calls  for  all  me¬ 
ters  indexed  on  a  certain  day  to  be  billed 
on  the  next  working  day.  This  schedule 
is  practically  maintained  and  at  certain 
times  in  the  month  the  billing  for  the 
previous  day’s  indexing  is  fully  com¬ 
pleted  well  before  closing  time. 

Billing  Machine 

We  use  for  our  billing  work  the  Bur¬ 
roughs  seventeen  Bank  Duplex  Billing 
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Machine.  We  have  forty  of  these  ma¬ 
chines,  one  of  which  is  used  for  experi¬ 
mental  work  and  another  for  instruction. 
The  thirty-eight  machines  are  being  util¬ 
ized  to  bill  over  1,200,000  meters  monthly 
which  is  an  increase  of  approximately 
100,000  meters  since  we  installed  our 
billing  machines  last  October.  We  have 
not  found  it  necessary  to  add  to  our 
equipment  to  take  care  of  the  increase  in 
meters.  The  development  of  the  machines 
and  the  increased  efficiency  of  the  billers 
has  offset  this  increase. 

While  the  machine  is  designed  to  place 
the  total  amount  on  the  bill,  we  have  not 
as  yet  utilized  this  feature  of  the  machine 
and  will  not  until  our  operators  become 
thoroughly  accustomed  to  the  change  in 
the  bill  from  a  three-part  to  a  four-part 
bill  which  became  effective  in  September. 

Billing  Procedure 

The  customers’  accounts  are  billed 
from  the  index  book  in  which  all  the 
necessary  billing  data  is  contained.  In 
order  not  to  waste  the  biller’s  time  in 
scanning  each  index  sheet  for  unusual 
conditions,  a  tinted  index  sheet  is  used 
in  such  cases  to  attract  the  biller’s  atten¬ 
tion  as  previously  explained. 

To  begin  billing,  the  electric  indexes 
are  set  up  on  the  keyboard  of  the  ma¬ 
chine,  the  motor  bar  depressed  and  these 
items  printed  on  the  customer’s  bill  and 
bookkeeping  coupon.  Then  the  KWH. 
used  and  the  amount  of  the  bill  are  set  up, 
the  motor  bar  depressed  and  the  KWH. 
printed  on  the  customer’s  bill  and  book¬ 
keeping  coupon;  at  the  same  time  the 
amount  of  the  bill  is  printed  on  the  cus¬ 
tomer’s  bill,  cashier’s  coupon,  collector’s 
coupon  and  bookkeeping  coupon.  The 
first  block  of  our  electric  rate  is  20 
KWH.,  and  as  a  great  proportion  of  our 
electric  accounts  run  into  the  second 


block,  the  kevboard  of  the  machine  is  ar- 
ranged  to  give  us  a  separation  dividing 
the  accounts  of  customers  coming  under 
the  first  block  from  those  coming  under  . 
other  blocks  of  the  electric  rate. 

After  the  electric  account  is  billed  the 
machine  automatically  spaces  the  bill  to 
a  position  for  billing  the  gas,  when  the 
same  procedure  is  followed  as  in  billing 
for  electric,  except  that  no  block  rate 
separations  are  obtained.  After  the  gas 
account  is  billed  the  machine  again  auto¬ 
matically  spaces  so  that  the  total  amount 
for  electric  and  gas  service  may  be  placed 
on  the  customer’s  bill,  cashier’s  coupon, 
collector’s  coupon  and  bookkeeping 
coupon.  When  the  totals  of  electric  and 
gas  amounts  are  placed  on  the  bill,  the 
machine  is  cleared,  so  that  the  amount  of 
the  bills  cannot  be  accumulated  in  the 
machine. 

When  a  constant  or  a  minimum  charge 
is  encountered  a  designating  key  is  used 
in  order  that  the  bill  checkers  can  readily 
pick  out  these  items  when  proving  the 
billing  and  analyzing  the  sales  by  rates. 

The  customer’s  bill  is  backed  up  with 
a  sheet  of  carbon  paper  and  paper  tape 
the  width  of  the  customer’s  portion  of 
the  bill.  On  this  tape  is  duplicated  exact¬ 
ly  the  same  data  as  is  placed  on  the  bill 
by  the  billing  machine.  These  tapes  or 
“recap”  sheets  are  approximately  six  feet 
long.  At  the  bottom  of  the  recap  sheet 
we  take  a  total  of  the  present  readings, 
prior  readings,  hundred  cubic  feet  of  gas, 
kilowatt  hours  twenty  or  less,  and  kilo¬ 
watt  hours  over  twenty,  and  when  the 
total  of  electric  and  gas  service  for  a  bill 
is  not  placed  on  the  bill,  the  total  amount 
(see  Form  No.  11). 

Billing  Combined  Accounts 

When  for  our  company  operating  rea¬ 
sons  a  customer  is  using  several  meters  at 
one  plant,  the  consumption  is  combined 
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and  billed  as  one  account.  In  many  of 
such  cases  the  space  provided  on  the  bill 
is  not  sufficient  to  show  the  indexes  and 
consumption  of  each  meter.  A  special 
form  is  used  in  such  cases.  See  Form  No. 
12,  Statement  of  Meter  Readings  and 
Consumption. 

When  such  an  account  is  to  be  billed, 
the  bill  clerk  places  this  form  in  the  ma¬ 
chine  and  enters  in  detail  in  the  spaces 
provided,  the  meter  number,  present  in¬ 
dex,  prior  index  and  consumption,  either 
electric  or  gas,  but  not  the  amount.  The 
form  is  then  removed  from  the  machine 
and  a  total  of  the  consumption  obtained. 
The  regular  bill  of  the  customer  is  then 
placed  in  the  machine  and  the  total  con¬ 
sumption  and  amount  only  is  entered  on 
the  bill.  In  the  space  used  for  showing 
the  indexes  is  imprinted  a  rubber  stamp 
reading,  “Detail  Statement  of  Meter 
Readings  and  Consumption  Attached.” 
The  form  is  then  attached  to  the  bill. 

As  the  consumption  of  the  combined 
meters  is  listed  on  the  recap  sheet  twice 
and  accumulated  twice  in  the  billing  ma¬ 
chine,  the  bill  clerk,  after  the  recap  sheet 
is  totalled  deducts  the  total  consumption 
of  the  combined  accounts  from  the  total 
consumption  shown  on  the  recap  sheet. 

At  the  top  of  each  recap  sheet  an  im¬ 
pression  is  made  by  a  rubber  stamp  on 
which  is  shown  the  sheet  number,  district, 
route,  unit,  sales  month,  and  by  whom 
billed,  as  well  as  the  headings  covering 
the  various  totals  obtained  at  the  bottom 
of  the  recap  sheet. 

An  accurate  record  is  kept  of  the  start¬ 
ing  and  finishing  time  taken  in  billing 
each  book  and  the  number  of  bills-  con¬ 
tained  in  a  book.  A  Calculagraph  ma¬ 
chine,  made  by  the  Calculagraph  Com¬ 
pany,  New  York  City,  is  used  for  keeping 
a  record  of  the  time  taken  to  bill  each 


book.  (See  form  No.  13  for  Calcula¬ 
graph  Record). 

Our  estimate  at  the  time  we  purchased 
our  billing  machines  was  that  without 
placing  totals  on  the  bills  we  would  aver¬ 
age  one  hundred  and  fifty  combination 
bills  per  hour.  Our  last  check  made  at  the 
time  of  writing  this  paper  showed  that 
for  the  month  of  July  many  of  the  ex¬ 
perienced  operators  had  maintained  this 
average  with  one  operator  maintaining  a 
production  of  183  bills  or  287  meters  per 
hour  for  the  entire  month.  We  know 
that  eventually,  with  improvements  we 
will  make  on  the  the  machines,  that  even 
though  we  have  changed  from  a  three- 
part  to  a  four-part  bill  that  takes  longer 
to  complete,  we  will  increase  our  average 
production. 

Extra  Incentive  Wage  Plan  for  Bill 
Clerks 

In  order  to  compensate  the  bill  clerks 
on  the  basis  of  their  performance  but 
mainly  to  encourage  accuracy  in  billing, 
an  extra  incentive  wage  plan  was  put  in 
effect  in  our  Central  Billing  Department 
as  follows : 

The  base  rate  of  all  employes  remained 
as  was,  but  each  employe  is  expected  to 
earn  their  base  rate  under  the  extra  incen¬ 
tive  plan.  New  employes  are  allowed  two 
months  to  become  efficient,  before  they 
are  placed  on  the  extra  incentive  wage 
plan. 

Compensation  under  the  extra  incen¬ 
tive  wage  plan  is  at  the  rate  of  55  cents 
per  hundred  bills. 

Five  cents  is  deducted,  from  the 
amount  earned,  for  each  error  made  in 
billing. 

The  bill  clerks  are  guaranteed  their 
base  rate  for  a  month  but  any  amount 
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earned  under  the  extra  incentive  plan  for 
part  of  a  month  is  not  paid  the  employe 
if  for  part  of  a  month  the  clerk  is  absent 
from  duty  and  as  a  result  has  not  earned 
the  base  rate  for  the  month  by  actual  pro¬ 
duction.  The  only  exception  to  this  is 
that  employes  on  vacations  are  paid  at 
their  base  rate. 

This  plan  has  been  in  effect  for  a  few 
months  and  has  proven  very  satisfactory, 
resulting  in  a  marked  reduction  in  the 
number  of  errors  made  and  a  material 
increase  in  production. 

The  reduction  in  the  number  of  errors 
has  naturally  decreased  the  work  in  the 
Bill  Auditing  Department  and  we  there¬ 
fore  have  been  able  to  decrease  the  num¬ 
ber  of  employes  used  for  this  work.  (See 
Form  No.  13  for  production  and  accuracy 
record). 

Improvements  in  Billing  Machines 

Our  experience  has  been  that  the  de¬ 
mands  of  the  users  have  more  to  do  with 
the  development  of  machines  than  the 
natural  inclination  on  the  part  of  the 
manufacturers  to  develop  machines  for 
specific  purposes. 

With  the  installation  of  our  present 
billing  equipment  we  suggested  to  the 
manufacturers  certain  refinements  which 
we  felt  should  be  made  in  order  to  make 
our  equipment  more  valuable  to  us  and  as 
nothing  came  of  this  within  a  reasonable 
length  of  time  we  made  studies  to  elimi¬ 
nate  lost  motion  and  make  our  equipment 
more  efficient. 

We  were  able  through  a  specialist  on 
our  staff  to  develop  refinements  which 
have  been  of  great  value  to  us  and  which 
we  believe  should  eventually  be  of  great 
value  to  the  industry  at  large. 

The  following  improvements  were 
worked  out  by  us  and  with  one  exception 


have  been  installed  on  our  machines. 
These  improvements  we  are  informed 
have  since  been  worked  out  by  the  Bur¬ 
roughs  Adding  Machine  Company  and 
are  now  being  placed  on  the  machines 
they  are  offering  for  sale. 

One  serious  objection  that  we  had  to 
our  machines  when  they  were  first  in¬ 
stalled  was  that  the  then  new  operators 
would  place  an  amount  in  their  machine 
while  the  carriage  was  open.  This  amount 
would  not  appear  on  the  bill  or  recap 
sheet  but  would  be  accumulated  in  the 
total.  This  gave  us  a  great  deal  of  trou¬ 
ble  and  as  a  result  we  developed  a  de¬ 
vice  that  would  lock  the  machine  while 
the  carriage  was  open  and  in  this  way 
not  permit  of  an  amount  being  placed  in 
the  machine  unless  the  carriage  was 
closed.  This  device  has  been  installed  on 
all  our  machines  and  is  working  success¬ 
fully. 

Another  objection  which  we  had  to  our 
machines  as  originally  installed  was  that 
while  the  machine  was  in  motion,  through 
an  error  or  otherwise,  the  keys  that  had 
been  depressed  before  the  machine 
started  its  operation  could  be  changed 
during  the  operation  of  the  machine  and 
in  this  way  one  amount  may  appear  on 
the  customer’s  bill,  another  amount  on 
the  cashier’s  coupon,  another  amount  on 
the  collector’s  coupon  and  still  another  on 
the  bookkeeper’s  coupon.  This  is  rather 
far-fetched  but  it  was  possible  and  while 
we  did  not  encounter  much  trouble  as  a 
result  of  this,  there  was  sufficient  to  make 
us  feel  that  it  would  be  worth  while  for 
us  to  overcome  it.  While  we  have  worked 
out  a  device  which  will  overcome  this  ob¬ 
jection  we  have  not  as  yet  installed  it  on 
our  machines  due  to  the  fact  our  efforts 
have  been  directed  along  other  channels 
which  we  felt  meant  more  to  us. 

In  our  billing  procedure,  with  the 
three-part  bill  form,  quite  frequently  we 
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had  a  gas  item  but  no  electric  item.  This 
necessitated  reaching  over  to  the  handle 
on  the  right  side  of  the  carriage  and  spac¬ 
ing  the  bill  up  two  spaces  in  order  to  skip 
the  electric  space  to  bill  in  the  gas  space. 
Occasionally  the  carriage  was  spaced  up 
improperly  and  the  bill  spoiled.  To  over¬ 
come  the  effort  of  reaching  and  spacing 
the  carriage,  a  vertical  spacing  bar  was 
developed  and  placed  on  the  keyboard  of 
the  machine  so  that  with  a  light  touch  on 
the  spacing  bar  the  machine  would  auto¬ 
matically  space  up  two  spaces  and  place 
the  bill  in  position  for  billing  gas.  This, 
during  the  time  we  needed  it,  was  well 
worth  our  effort. 

In  changing  to  the  four-part  bill  we  ar¬ 
ranged  the  bill  so  that  the  spacing  bar 
was  unnecessary.  I  believe  the  Burroughs 
Adding  Machine  Company  in  this  in¬ 
stance  previously  used  a  vertical  spacing 
bar  but  did  not  realize  the  value  of  it  on 
our  equipment;  therefore,  it  was  over¬ 
looked.  This  we  did  not  know  until  after 
we  had  developed  our  own  ideas  with 
reference  to  a  spacing  bar. 

The  following  improvements  have  been 
worked  out  and  are  all  in  use  on  our  bill¬ 
ing  machines.  So  far  as  we  know  the 
Burroughs  Adding  Machine  Company 
has  not  installed  any  such  equipment  on 
any  of  the  machines  they  have  offered  for 
sale. 

One  of  our  first  efforts  was  to  elimi¬ 
nate  lost  motion.  This  resulted  in  the  de¬ 
velopment  of  a  magazine  bill  holder.  This 
bill  holder  is  attached  to  the  carriage  of 
the  machine  and  will  hold  a  quantity  of 
bills  ready  for  billing.  This  attachment 
eliminates  the  motion  of  carrying  the  bill 
from  a  table  at  the  right  side  of  the  ma- 
chine  to  the  point  where  it  is  inserted  in 
the  machine. 

In  connection  with  the  magazine  bill 
holder  we  have  developed  an  automatic 


bill  ejector  so  that  when  a  bill  is  com¬ 
pleted  the  bill  stop  automatically  opens 
and  allows  the  bill  to  drop  into  a  hopper 
at  the  back  of  the  machine.  A  device  of 
this  kind  eliminates  the  motibn  of  taking 
the  bill  out  of  the  machine  and  placing 
it  in  the  pile  to  the  right.  In  seven  days’ 
actual  billing  on  the  first  two  machines 
equipped  with  the  automatic  ejector  the 
production  increased  over  20%  as  com¬ 
pared  with  the  same  seven  days’  work 
turned  out  by  the  same  operators  in  the 
previous  month. 

The  magazine  bill  holder  and  the  auto¬ 
matic  bill  ejector  have  helped  very  materi¬ 
ally  in  our  efforts  to  eliminate  fatigue  and 
increase  our  production.  We  prize  these 
devices  very  highly. 

In  our  efforts  to  eliminate  waste  and 
lost  motion  and  speed  up  production  we 
felt  that  with  the  old  method  of  having 
the  index  book  placed  on  a  shelf  at  the 
left  of  the  machine  the  book  was  too  far 
away  from  the  eyes  of  the  operator.  This 
caused  us  to  make  a  study  with  the  idea 
of  getting  everything  that  the  operator 
needed  in  connection  with  the  work  as 
near  to  the  front  of  the  operator  as  pos¬ 
sible,  making  shelves  and  tables  as  nearly 
as  may  be  unnecessary. 

One  of  the  first  developments  as  a  re¬ 
sult  of  this  study  was  a  printed  rate  chart 
from  which  approximately  90%  of  our 
accounts  can  be  billed.  This  rate  chart  is 
placed  just  above  the  keyboard  of  the  ma¬ 
chine  and  directly  in  front  of  the  eyes  of 
the  operator. 

Another  development  was  an  index 
book  holder  attached  to  the  left  of  the 
machine  so  that  the  book  when  opened  is 
on  exactly  the  same  angle  as  the  keyboard 
of  the  machine  and  as  nearly  as  possible 
in  front  of  the  operator. 

In  planning  the  index  book  holder  pro¬ 
vision  has  been  made  to  eventually  store 
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a  rate  chart  for  the  10%  of  the  accounts 
that  cannot  be  billed  from  the  chart  at  the 
top  of  the  machine. 

This  additional  rate  chart  will  be  ar¬ 
ranged  with  tabs  so  that  an  operator  can 
quickly  obtain  any  desired  information 
and  when  the  chart  is  released  it  will 
automatically  go  back  in  place. 

We  have  three  other  ideas  in  mind 
which,  if  developed,  and  we  believe  they 
will  be,  will  put  us  in  a  position  so  that 
every  bit  of  lost  motion  may  be  eliminated 
and  the  machines  operated  so  that  we  will 
get  100%  efficiency  and  so  far  as  it  is 
possible,  using  the  billing  machine  as  a 
checking  device,  100%  accuracy. 

Auditing  Bills  and  Summarizing  Sales 

In  the  Bill  Auditing  Department  the 
first  operation  is  to  check  each  individual 
bill  with  the  index  book ;  the  customer’s 
name,  index  dates,  kilowatt  hours  and 
hundred  cubic  feet,  are  checked,  and  not 
the  indexes  or  amount,  as  these  items  are 
automatically  checked  in  another  way. 

Where  the  index  date  varies  with  the 
regular  date  the  date  is  changed  on  the 
customer’s  bill  and  bookkeeping  coupon 
in  ink. 

In  checking  the  bills  to  the  index  book 
the  checking  clerks  remove  the  missing 
index  slips  attached  to  the  index  sheets, 
compare  the  customer’s  name,  previous 
index  dates  and  previous  indexes  as 
shown  on  the  missing  index  form  with 
the  index  sheet.  The  triplicates  of  the 
missing  index  slips  are  held  in  the  Bill 
Auditing  Department  pending  the  receipt 
of  the  original.  When  the  original  of  the 
missing  index  form  is  received  it  is 
matched  up  in  the  Bill  Auditing  Depart¬ 
ment  with  the  triplicate  being  held  after 
which  the  original  of  the  missing  index 


form  is  sent  to  the  Central  Billing  De¬ 
partment  for  billing  purposes. 

If  a  bill  clerk  should  spoil  an  addressed 
bill  in  billing,  a  portion  of  the  spoiled  bill 
is  attached  to  a  handwritten  bill  to  signi¬ 
fy  to  the  bill  checkers  that  the  bill  was 
spoiled  and  there  is  an  addressing  plate 
in  the  file  for  this  account. 

The  bill  checkers  in  checking  the  bills 
to  the  route  books  see  to  it  that  there 
is  an  addressed  bill  for  each  meter  in 
service,  as  shown  by  the  meter  index 
book,  as  of  the  date  that  the  book  is  being 
billed  to. 

Should  an  account  be  found  in  the 
route  book  for  which  there  is  no  ad¬ 
dressed  bill,  a  memo  of  this  is  made  and 
placed  in  the  front  of  the  route  book  or 
if  there  is  an  addressed  bill  and  no  ac¬ 
count  in  the  route  book,  the  bill  is  noted 
and  also  placed  in  the  front  of  the  route 
book  for  the  information  of  the  meter 
balancing  clerk. 

After  the  bills  have  been  checked  with 
the  index  books,  as  above,  they  are  turned 
over  to  a  force  using  Burroughs  cacula- 
tor  machines. 

First  a  rubber  stamp  impression  is 
placed  at  the  bottom  of  each  recap  sheet 
to  provide  a  suitable  form  for  analyizing 
the  sales,  both  electric  and  gas,  by  rates. 
The  next  operation  is  to  add  the  totals 
of  the  prior  indexes,  hundred  cubic  feet 
of  gas,  kilowatt  hours  20  or  less,  and  kilo¬ 
watt  hours  over  20.  If  the  total  so  ob¬ 
tained  does  not  agree  with  the  total  of 
present  indexes  an  error  has  been  made. 
In  order  to  locate  such  an  error,  each  in¬ 
dividual  prior  index  is  added  to  the  hun¬ 
dred  cubic  feet  or  kilowatt  hours,  as  the 
case  may  be,  to  prove  to  the  present  in¬ 
dex.  When  a  difference  is  found  the  route 
book  is  referred  to  in  order  to  determine 
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whether  the  error  was  in  the  index  or  in 

the  hundred  cubic  feet  or  kilowatt  hours. 

Anv  errors  thus  located  are  corrected  and 
- 

the  proper  change  made  in  the  totals.  In 
this  way  the  accuracy  of  the  indexes  and 
consumption  is  automatically  proved.  Er¬ 
rors  of  this  character  are  now  negligible. 

The  next  step  is  to  break  down  the 
sales  according  to  the  various  blocks  of 
the  rates  and  multiply  the  cubic  feet  and 
kilowatt  hours  of  each  block  by  the  vari¬ 
ous  rates  to  obtain  what  should  be  the 
total  amount  billed.  If  the  amount  so  ob¬ 
tained  agrees  with  the  total  amount  as 
shown  on  the  recap  sheet,  it  is  proof  that 
the  work  of  billing  has  been  done  accu¬ 
rately.  In  this  way  the  amounts  as  shown 
on  the  recap  sheet  are  automatically 
proved.  If  the  amounts  do  not  agree, 
then  each  individual  amount  is  checked, 
using  a  rate  chart  for  the  purpose,  until 
the  error  is  located  and  the  proper  correc¬ 
tion  made. 

The  bills  are  then  checked  to  the  recap 
sheets  to  insure  that  there  is  a  bill  for 
every  amount  shown  on  the  recap  sheets. 

After  the  billing  for  a  route  book  has 
been  audited,  as  above,  the  totals  of  each 
recap  sheet,  by  blocks,  are  placed  on  a 
summary  sheet,  and  this  summary  sheet 
added  and  proved  by  multiplication  to  in¬ 
sure  that  up  to  this  point  the  work  has 
been  done  accurately  (See  Form  No.  14, 
“Unit  Summary  Sheet.”) 

The  route  book,  bills  and  recap  sheets, 
are  then  turned  over  to  the  summary  divi¬ 
sion  where  the  summary  sheets  are  again 
totalled  and  proved  by  multiplication  to 
insure  their  accuracy.  The  totals  as  shown 
on  the  summary  sheet  are  then  tran¬ 
scribed  to  a  summary  of  sales  book  in 
which  the  sales  for  the  month  are  re¬ 
corded.  (See  Form  No.  15,  “Summary  of 
Sales  Book.”) 


At  the  end  of  the  month  the  summary 
of  sales  book  is  added  and  proved  by 
multiplication  to  insure  that  the  work 
has  been  done  accurately.  District  sales 
reports  are  then  made  up  in  duplicate. 
(See  Form  No.  16,  “Report  of  Electric 
Sales.”)  (See  Form  No.  17,  “Report  of 
Gas  Sales.”) 

The  originals  of  the  sales  reports  are 
sent  to  the  General  Office-Bookkeeping 
Department  as  charges  against  the  re¬ 
spective  commercial  offices  for  the 
amount  of  sales  recorded  in  the  month. 
The  duplicates  of  the  sales  reports  are 
sent  to  the  commercial  offices  as  their 
record  of  what  they  have  been  charged 
with  during  the  month. 

Billing  Final  Accounts 

The  Central  Billing  Department  bill 
final  accounts  direct  from  the  data  shown 
on  the  original  copy  of  the  Meter  Order 
or  Active  or  Inactive  Order,  a  total  being 
taken  for  each  route. 

Billing  Missed  Indexes 

The  Central  Billing  Department  bill  the 
missing  indexes  direct  from  the  data 
shown  on  the  original  copy  of  missing 
index  form,  a  total  being  taken  for  each 
route. 

In  billing  final  accounts  and  missing 
index  accounts  the  Billing  Department 
follow  the  procedure  outlined  above  for 
billing  regular  accounts,  the  bills  and  re¬ 
cap  being  forwarded  to  the  Bill  Auditing 
Department  and  the  same  procedure  is 
followed  as  for  regular  accounts. 

Balancing  Meters 

The  Meter  Record  Department,  as  pre¬ 
viously  explained,  reports  to  the  Bill 
Auditing  Department  the  number  of 
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meters  in  service  by  routes  and  units  for 
each  commercial  office.  The  meter  order 
entries  for  a  route  are  closed  in  the  Meter 
Record  Department  for  the  month  four 
days  before  the  meters  are  indexed. 

The  meter  balancing  clerks  count  the 
meters  in  service  for  each  route  book 
which  as  previously  explained  constitutes 
a  unit  and  compares  the  total  so  obtained 
with  the  report  as  submitted  by  the  Meter 


Record  Department.  If  the  total  meters 
in  the  route  book  is  less  than  the  total  of 
the  report  as  submitted  by  the  Meter 
Record  Department  there  should  be  bills 
in  the  front  of  the  route  book  for  which 
there  are  no  reading  sheets  or  if  the  total 
of  the  route  book  is  greater  than  the  total 
of  the  report  submitted  by  the  Meter 
Record  Department  there  should  be 
memos  in  the  front  of  the  route  book 
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showing  accounts  in  the  route  book  for 
which  there  are  no  bills. 

The  balancing  clerk,  in  the  event  of  a 
difference,  checks  the  memos  or  bills  to 
the  meter  history  records  to  ascertain  the 
status  of  the  meters  in  question  and  the 
proper  adjustment  is  made.  This  system 
of  checking  and  balancing  meters  means 
that  the  addressing  plates  act  as  a  control 
upon  the  indexing  sheets  and  vice  versa 
and  if  the  work  of  entering  orders  and 
making  up  the  plates  is  correctly  done  the 
records  should  be  in  agreement.  By  mak¬ 
ing  this  check  each  month  it  insures  that 
these  two  records  are  kept  in  absolute 
agreement. 


Commercial  Office  Procedure 

Some  of  the  commercial  offices,  when 
the  route  books,  bills  and  recap  sheets  are 
received,  check  the  bills  with  the  recap 
sheets  to  insure  that  none  are  missing  and 
then  verify  the  total  amounts  as  shown 
by  the  recap  sheets.  This  checking  is  left 
to  the  discretion  of  the  agents.  The  offices 
not  making  this  check  encounter  no  trou¬ 
ble  as  a  result  of  not  doing  it.  A  sum¬ 
mary  of  sales  is  kept  by  each  office  for 
the  month  to  check  with  the  duplicate  re¬ 
port  of  sales  sent  to  the  commercial 
offices  by  the  Billing  Department. 

Should  the  commercial  office  locate  an 
error  in  billing,  it  is  authorized  to  make 
the  necessary  correction,  advising  the 
General  Office  by  letter  of  the  error  and 
giving  the  name  of  the  individual  who,  as 
shown  on  the  recap  sheet,  is  responsible 
for  the  error. 


Transferring  Unpaid  Accounts  to  the 
Nezv  Bills 

Space  is  provided  on  the  bookkeeping 
coupon  of  the  bill  to  show  in  detail  by 
months  the  delinquent  outstanding,  both 


electric  and  gas,  but  on  the  customers’ 
bill  only  the  total  amount,  electric  and 
gas,  is  shown. 


In  transferring  the  outstanding  ac¬ 
counts  from  the  bookkeeping  coupons  of 
the  previous  month  to  the  present  month, 
in  a  very  few  instances  due  to  the  fact 
that  the  meter  may  not  have  been  in¬ 
dexed,  there  is  no  new  bill  for  a  customer 
having  an  outstanding  balance ;  therefore 
a  form  is  provided  to  take  the  place  of 
the  missing  bookkeeping  coupon  in  order 
that  the  previous  month’s  bookkeeping 
coupons  may  be  kept  intact.  (See  Form 
No.  18,  Outstanding  Account  Brought 
Forward). 

to  ckmA-  100M-3*!5  OUTSTANDING  ACCOUNT  BROUGHT  FORWARD 

BOOKKEEPING  COUPON  I  *  /  I  j. 


-A 


-2  3. 


A 


Form  18 


At  the  close  of  the  day  that  a  route  is 
indexed  the  cash  for  the  cycle  balance  for 
that  route  is  closed.  The  first  day  after 
indexing,  as  previously  explained,  the 
route  is  billed  and  while  this  is  being  done 
the  cash  for  the  previous  day  is  being 
posted  and  the  route  balanced.  The  sec¬ 
ond  day  after  indexing  the  outstanding 
is  transferred  from  the  previous  months 
bookkeeping  coupons  to  the  current 
month’s  bookkeeping  coupons  and  the 
amount  transferred  proven  by  taking  off 
an  adding  machine  list.  The  cash  for  the 
previous  day  is  then  posted  to  the  current 
month’s  bookkeeping  coupons  after  which 
the  delinquent  amounts  appearing  on  the 
current  month’s  bookkeeping  coupons  are 
posted  to  the  customer’s  bill,  the  cashier’s 
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and  collector’s  coupons.  The  bills  are  de¬ 
livered  the  next  day  or  the  third  working 
day  after  the  meters  are  indexed.  Be¬ 
fore  the  bills  are  delivered  the  bookkeep¬ 
ing  and  collector’s  coupons  are  detached 
from  the  bills  and  filed  with  the  ledger 
clerk  responsible  for  the  route. 


filed  in  their  proper  place  in  the  open  file. 
At  the  end  of  the  cycle  balance  month 
after  the  route  has  been  balanced  and  the 
outstanding  transferred  to  the  new  bills, 
the  bookkeeping  coupons,  both  paid  and 
unpaid,  are  sorted  together  in  the  proper 
account  order. 


Posting  Cash 

The  paid  coupons  for  a  day  are  re¬ 
ceived  in  envelopes  from  the  cashiers 
early  in  the  morning  of  the  next  day.  In 
each  envelope  when  received  are  the  cash¬ 
ier’s  coupons  belonging  to  accounts  on  a 
route  and  also  an  adding  machine  list 
of  each  coupon  showing  the  total  cash  to 
be  credited  to  that  route.  The  coupons 
are  arranged  according  to  the  serial  num¬ 
ber  placed  on  the  coupon  with  the  ad- 
dressograph  machine  as  previously  ex¬ 
plained. 

The  ledger  clerk  locates  the  account 
by  the  serial  number  placed  on  the  cou¬ 
pons  for  that  purpose  and  posts  the  pay¬ 
ment  to  the  account.  If  paid  in  full  the 
date  of  payment  is  stamped  on  the  book¬ 
keeping  coupon  over  the  amount  shown 
and  the  coupon  is  laid  aside.  When  only 
a  partial  payment  is  made  the  ledger  clerk 
enters  in  red  ink  on  the  bookkeeping  cou¬ 
pon  the  date  and  amount  paid ;  the  cou¬ 
pons  showing  partial  payments  are  laid 
aside  in  another  pile. 

After  the  cash  posting  has  been  com¬ 
pleted  the  clerk  takes  off  an  adding  ma¬ 
chine  list  from  the  bookkeeping  coupons 
previously  laid  aside  and  the  total  must 
agree  with  the  total  shown  on  the  adding 
machine  list  forwarded  from  the  cashier’s 
department.  After  the  posting  is  proven 
the  bookkeeping  coupons  of  the  accounts 
paid  in  full  are  filed  in  their  proper  order 
in  the  back  of  the  tray  provided  for  hold¬ 
ing  the  coupons  and  the  bookkeeping 
coupons  showing  partial  payments  are 


Journal  Entries 

Journal  entries  are  entered  on  the 
Bookkeeping  Coupons  showing  all  the 
necessary  detail.  Credit  journal  entries 
are  entered  in  red  ink  in  credit  column 
while  debit  journal  entries  are  entered  in 
black  ink  in  debit  column.  In  addition, 
proper  entries  are  also  made  on  the  meter 
indexing  sheets  to  insure  proper  billing 
at  the  next  billing  time  and  so  as  to  have 
the  meter  indexing  sheets  reflect  a  correct 
condition. 


Handling  Final  Bills 

The  commercial  office  on  receipt  of 
final  bills  check  the  bills  to  the  office  copy 
of  the  meter  orders,  which  have  been 
noted  with  the  letter  “B”  as  previously 
outlined  to  make  sure  that  all  final  ac¬ 
counts  are  billed.  The  forwarding  ad¬ 
dress,  if  any,  is  shown  on  the  bill  and  a 
“Final  Bill  Memo”  made  up.  (See  Form5 
No.  19.) 

FINAL  BILL  MEMO. 
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All  final  bills  are  charged  against  the 
route  where  they  become  final  and  the 
bookkeeping  coupon  filed  in  this  route  in 
its  proper  place  and  with  the  customer’s 
unpaid  account  if  there  be  one. 

If,  however,  the  route  has  not  been 
billed  for  the  current  month,  the  coupon 
is  filed  in  front  of  the  tray  and  is  con¬ 
sidered  as  an  interim  charge  until  the 
route  is  balanced  when  it  is  filed  in  its 
proper  place  in  the  current  month’s  file. 
This  is  done  for  the  reason  that  the  sales 
and  earnings  in  the  tray  at  the  time  such 
a  bill  is  received  have  been  reported  with 
the  sales  for  the  previous  month,  and  in¬ 
cluded  in  the  control  figures  for  that 
month  while  the  sales  for  such  a  final  bill 
are  included  in  and  will  be  reported  in  the 
sales  and  included  in  the  control  figures 
for  the  current  month. 

When  a  customer  is  using  service  at  a 
new  address  the  final  account  if  unpaid 
and  any  other  amount  outstanding  is 
eventually  transferred  to  the  new  burning 
address.  An  account  is  not  transferred 
from  one  route  to  another  unless  both 
routes  are  in  the  same  cycle  from  the 
balancing  standpoint. 

By  being  in  the  same  cycle  is  meant 
.that  both  routes  have  or  have  not  been 
balanced  within  the  current  month.  If 
both  routes  have  or  have  not  been 
balanced  within  the  current  month  a 
transfer  can  be  made  without  affecting 
the  cycle  balance  outstanding.  If  one 
route  has  been  balanced  and  another 
route  has  not  been  balanced  within  the 
current  month  and  a  transfer  is  made 
the  outstanding  of  the  route  balanced 
would  have  to  be  changed  which  with  the 
number  of  transfers  we  have  to  make 
would  lead  us  into  difficulties  that  may 
seriously  affect  our  balancing. 

As  the  highest  numbered  routes  are  the 
last  routes  to  be  balanced  the  “Memo  of 


Final  Bill”  is  placed  in  front  of  the  high¬ 
est  route  tray  applying  to  the  account; 
for  example;  if  a  customer  is  moving 
from  Route  10  to  Route  20,  the  memo  is 
placed  in  the  front  part  of  route  20  tray 
or  if  a  customer  is  moving  from  Route  19 
to  Route  7,  the  “Memo  of  Final  Bill”  is 
placed  in  the  front  part  of  Route  19.  If 
the  account  is  unpaid  when  the  highest 
numbered  route  is  balanced  it  is  then 
transferred  at  once  to  the  new  address  in 
order  that  the  unpaid  amount  will  be 
placed  on  the  first  bill  to  be  delivered  to 
the  customer  at  his  new  address. 

Where  a  customer  moves  and 

v 

1.  Gives  us  a  new  address  within  the 
district  at  which  he  is  not  going  to 
use  our  service,  or 

2.  Gives  us  an  address  outside  our  dis¬ 
trict,  or 

3.  Gives  us  no  address, 

the  accounts  are  transferred,  following 
the  procedure  outlined  above,  to  Route  22, 
or  the  Final  Account  Control. 

This  gives  us  an  opportunity  to  close¬ 
ly  follow  up  the  character  of  accounts 
that  give  us  the  greatest  concern. 

Cycle  Balancing  of  Customers’  Accounts 

The  cycle  method  of  balancing  cus¬ 
tomers’  accounts  is  used.  By  this  is  meant 
that  following  the  meter  indexing  plan 
the  work  of  the  month  is  divided  into 
twenty-one  parts.  Each  day  for  twenty- 
one  days  a  route  is  balanced. 

The  unpaid  accounts  become  delinquent 
at  the  close  of  the  day  the  meters  are  be¬ 
ing  indexed ;  for  example,  Route  No.  6 
was  indexed  on  October  7  and  will  be  in¬ 
dexed  next  on  Saturday,  November  7, 
due  to  Election  Day,  November  3,  being 
a  holiday  and  the  fact  that  in  November 
we  index  on  Saturdays.  The  unpaid  ac- 
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counts  on  Route  No.  5  therefore  become 
delinquent  for  November  (October  sales) 
as  of  the  close  of  business  on  November 
7  and  the  route  is  due  to  be  balanced  on 
November  9.  This  schedule  for  balancing 
is  continued  throughout  the  month  until 
all  routes  have  been  balanced. 

The  total  of  the  outstanding  for  all  the 
routes  is  the  amount  delinquent,  which 
amount  is  separated  into  two  amounts  so 
as  to  show  Amount  Delinquent  Last  Cur¬ 
rent  Month  and  Amount  Delinquent 
Prior  to  Last  Current  Month  as  shown 
on  the  Report  of  Outstanding  Accounts 
as  subsequently  outlined. 

Balancing  Procedure 

The  total  debit  items  are  ascertained 
and  are  as  follows : 

The  outstanding  amount,  electric  and 
regular  gas  sales  (which  are  combined  in¬ 
to  one  accounts  receivable)  at  the  begin¬ 
ning  of  the  cycle  month  is  set  up.  Cross 
sales,  electric  and  gas,  for  the  previous 
calendar  month  is  set  up.  The  interim 
payments,  electric  and  gas,  for  the  cycle 
month  are  then  set  up.  Debit  journal  en¬ 
tries  and  refunds  (petty  cash)  for  the 
previous  calendar  month  are  then  set  up. 

The  total  credit  items  are  ascertained 
and  are  as  follows : 

The  electric  and  gas  cash  for  the  cycle 
month  is  set  up.  Credit  journal  entries 
and  allowances  for  the  previous  calendar 
month  are  then  set  up.  The  amount  de¬ 
linquent  is  then  ascertained  by  taking  an 
adding  machine  total  from  the  unpaid 
bookkeeping  coupons.  The  total  of  the 
above  debits  and  .credits  must  agree  to 
balance. 

The  total  sales  are  reported  at  the  end 
of  the  calendar  month  to  the  General 


Office.  Any  sales  on  a  route  between  the 
end  of  the  previous  calendar  month  and 
the  end  of  the  cycle  month  are  considered 
as  interim  sales  and  any  payments  apply¬ 
ing  to  these  sales  are  considered  as  in¬ 
terim  cash.  All  bookkeeping  coupons 
showing  interim  sales  and  payments  for 
the  cycle  month  are  placed  in  the  front 
part  of  each  route  until  that  route  has 
been  balanced.  These  coupons  are  then 
filed  in  either  the  open  or  closed  files  of 
the  current  month’s  sales  following  the 
same  principle  as  outlined  for  transfer¬ 
ring  final  bills. 

In  order  to  simplify  the  balancing,  any 
journal  entries,  allowances  and  petty  cash 
refunds  made  during  the  current  month 
are  not  used  in  the  cycle  balance  until  the 
following  month. 

If  this  procedure  is  not  followed  and 
all  journal  entries,  allowances  and  petty 
cash  refunds  reported  to  the  General 
Office  for  the  current  month  are  used,  it 
would  necessitate  making  many  changes 
in  the  cycle  balance  figures  originally  set 
up ;  for  example,  a  route  was  balanced 
on  October  7  and  the  journal  entry  was 
made  on  October  10 ;  if  this  journal  entry 
was  used  in  the  cycle  balance  in  October 
it  would  mean  that  the  figures  set  up  on 
October  7  would  have  to  be  changed. 
Therefore  these  items  are  not  used  in  the 
cycle  balance  until  the  following  month, 
but  are  entered  on  the  bookkeeping  cou¬ 
pons  for  the  current  month  as  a  memo¬ 
randum  only  to  insure  proper  billing  of 
the  customers’  accounts. 

In  a  few  of  the  commercial  offices  a 
route  includes  from  8,000  to  11,000  ac¬ 
counts.  We  had  some  difficulty  in  balanc¬ 
ing  these  routes  owing  to  the  large  vol¬ 
ume.  Therefore,  it  was  decided  in  such 
cases  to  split  up  the  route  into  sections 
and  these  routes  are  balanced  by  sections 
instead  of  as  a  whole. 
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THIS  REPORT  TO  BE  MADE  IN  DUPLICATE.  ONE  COPY  TO  BE  SENT  TO  THE  GENERAL  AUDITORS  NOT  LATER  THAN  THE  IOtH  OF  THE 

MONTH  AND  THE  OTHER  KEPT  ON  FILE  AT  LOCAL  OFFICE. 


PUBLIC  SERVICE  ELECTRIC  AND  GAS  COMPANY 

REPORT  OF  OUTSTANDING  ACCOUNTS 
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Monthly  Report  of  Outstanding  Accounts 

A  combination  report  of  outstanding  is 
used  for  the  electric  and  gas  accounts 
(See  Form  No.  20).  This  report  is  made 
up  in  duplicate  by  each  commercial  office 
immediately  after  the  end  of  the  calendar 
month.  The  original  copy  is  sent  to  the 
General  Auditors,  at  the  General  Office, 
for  their  information  as  to  the  status  of 
collections  and  for  checking  purposes. 
The  duplicate  copy  is  retained  and  filed 
at  the  commercial  office. 

First,  the  total  outstanding  beginning 
of  month,  Electric  and  Gas,  is  set  up. 

Gross  sales  for  the  month  are  then  set 
up. 

Under-reads,  debit  journal  entries  and 
petty  cash  refunds,  reported  for  the 
month,  are  also  set  up  and  a  total  of  the 
above  arrived  at. 

Contra : 

The  cash  received  during  the  month  is 
set  up. 

The  over-reads,  credit  journal  entries, 
and  allowances,  reported  for  the  month, 
and  quarterly  uncollectable  bills  charged 
off  are  set  up. 

Under  outstanding  at  end  of  month  is 
shown  the  following,  all  of  which  are  set 
up : 

Gross  sales  less  interims,  less  cash  re¬ 
ceived  after  cycle  balance  and  less  allow¬ 
ances.  Add  or  deduct  net  journal  entries 
and  add  petty  cash  refunds. 

Amount  delinquent  last  current  month 
(Electric  Lighting  and  Regular  Gas 
Sales)  as  arrived  at  by  cycle  month  bal¬ 
ance. 


Amount  delinquent  prior  to  that  month 
(Electric  Lighting  and  .  Regular  Gas 
Sales)  as  arrived  at  by  cycle  month  bal¬ 
ance. 

Amount  delinquent  last  current  month 
— Power. 

Amount  delinquent  prior  to  that  month 
— Power. 

Delinquent  due  from  Municipal  Street 
Lamps :  Current  Electric,  Gas ;  Delin¬ 
quent  Electric,  Gas. 

A  total  is  arrived  at  to  balance  with  the 
total  debit  as  outlined  above. 

Final  Bills  of  consumers  not  using 
service  included  in  above.  (The  amount 
shown  here  is  the  outstanding  for  Route 
No.  22.) 

On  the  credit  side  is  shown  under  out¬ 
standing  at  end  of  month  th$  gross  sales 
from  which  is  deducted  the  interim  pay¬ 
ments.  (Cash  applied  on  current  month’s 
sales  between  the  end  of  the  previous  cal¬ 
endar  month  and  the  end  of  the  cycle 
month.) 

Cash  received  after  cycle  balance  is  de¬ 
ducted  from  the  gross  sales  as  this  cash 
was  not  used  in  balancing  the  routes. 

Electric  Allowances  are  deducted  from 
the  gross  sales  as  the  allowances  reported 
for  the  current  month  were  not  used  in 
the  cycle  balance.  (These  allowances  are 
used  in  the  cycle  balance  for  the  follow¬ 
ing  month.) 

Net  Journal  Entries  are  either  added 
or  deducted  from  the  gross  sales.  If  the 
net  credit  journal  entries  are  the  larger, 
this  amount  is  deducted  from  the  gross 
sales;  but  should  the  net  debit  journal 
entries  be  the  larger,  the  amount  is  added 
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to  the  gross  sales.  All  journal  entries  re¬ 
ported  for  the  current  month  were  not 
used  in  the  cycle  balance.  (These  journal 
entries  are  used  in  the  cycle  balance  for 
the  following  month.) 

Petty  Cash  Refunds  are  added  to  the 
gross  sales  as  the  refunds  reported  for 
the  current  month  were  not  used  in  the 
cycle  balance.  (These  refunds  are  used 
in  the  cycle  balance  for  the  following 
month.) 

General  Office  Control  of  Customers’  Ac¬ 
counts 

The  Sales  and  Earnings  are  reported 
by  the  Central  Bill  Auditing  Department 
to  the  General  Bookkeeping  Department 
where  a  charge  is  made  against  the  Ac¬ 
counts  Receivable  of  the  commercial 
office. 

Refunds  are  made  from  the  commer¬ 
cial  office  petty  cash  fund  which  is  reim¬ 
bursed  from  the  General  Office  where  a 
charge  is  made  against  the  Accounts  Re¬ 
ceivable  of  the  commercial  office  after  the 
Pettv  Cash  Refunds  have  received  the 
proper  General  Office  approval. 

Journal  Entries  debiting  and  crediting 
Accounts  Receivable,  requests  for  allow¬ 
ances  and  authority  to  charge  off  worth¬ 
less  bills  are,  when  necessary,  made  up  by 
the  commercial  offices  and  forwarded  to 
the  General  Office  where,  after  proper 
General  Office  approval,  debits  and  cred¬ 
its  are  made  against  the  Accounts  Re¬ 
ceivable  of  the  commercial  office. 

The  cash  received  is  deposited  in  a 
local  bank  daily  and  a  duplicate  receipted 
deposit  slip  forwarded  to  the  Treasurer 
located  in  the  General  Office. 

On  the  last  day  of  each  month  the  com¬ 
mercial  office  sends  to  the  General  Office 


a  Report  of  Cash  Receipts  (see  Form  No. 
21)  for  the  month.  On  the  first  day  of 
each  month  or  as  near  that  date  as  possi¬ 
ble,  the  Treasurer  reports  to  the  General 
Office  the  cash  deposited  by  the  commer¬ 
cial  office  during  the  preceding  calendar 
month.  The  reports  received  from  the 
commercial  office  and  from  the  Treasur¬ 
er’s  Office  must  agree  and  are  the  basis 
of  a  credit  to  Accounts  Receivable. 

The  amount  of  Under-Reads  and  Over- 
Reads  are  taken  up  by  a  local  journal  en¬ 
try  at  the  commercial  office  and  the  net 
result  shown  as  a  debit  or  credit  to  the 
proper  sales  account  on  the  Sales  Report. 
These  journal  entries  are  checked  by  the 
Traveling  Auditors  when  they  audit  the 
commercial  office  accounts. 

The  outstanding  as  reported  by  the 
commercial  office  at  the  end  of  the  month 
is  balanced  with  the  general  office  control 
and  is  verified  by  the  Traveling  Auditors 
in  connection  with  the  periodic  audits  of 
the  commercial  office. 

Economy  of  Operation  of  Our  Custom¬ 
ers’  Accounting  System 

During  the  period  elapsed  since  we 
started  to  make  the  change  to  our  present 
Customers’  Accounting  System  we  have 
done  a  large  volume  of  work,  not  covered 
by  this  paper,  such  as  combining  Con¬ 
sumers  Deposit  Records,  Merchandise 
Accounts,  etc. 

This  work  at  the  time  of  writing  this 
paper  is  practically  completed  and  now 
we  are  getting  some  economy  at  many  of 
our  commercial  offices. 

Since  we  started  to  make  the  change  to 
our  present  system  we  have  placed  over 
100,000  more  meters  in  service  and  at  this 
time,  all  commercial  offices  considered, 
we  are  handling  the  increased  work  with- 
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out  any  addition  to  our  force  and,  as  a 
matter  of  fact,  everything  considered, 
with  a  reduced  force. 

Under  our  former  accounting  system 
the  ledger  clerks  handled  an  average  of 
approximately  3,500  meters  and  did  all 
the  work  in  connection  with  their  ac¬ 
counts.  At  the  present  time  one  of  our 
offices  is  organized  so  that  the  ledger 
clerks  handle  approximately  6,500  ac¬ 
counts  or  10,000  meters  doing  all  the 
work  but  entering  completed  orders  in 
the  indexing  books. 

We  are  aiming  to  organize  all  our 
offices  on  the  above  basis  or  better  and 
we  have  no  fear  of  not  being  able  to  ac¬ 
complish  this.  If  we  do  you  can  see  with¬ 
out  any  difficulty  that  considerable  econ¬ 
omy  in  operation  will  follow. 

Appendix 

Our  Experience  in  Making  the  Transfer 
from  the  Old  to  the  New  Customers’ 
Accounting  System  and  the  Meth¬ 
ods  Followed  in  Making  the  Change 

With  the  adoption  of  our  new  Cus¬ 
tomers’  Accounting  System  we  were 
faced  with  three  large  problems :  First, 
the  combining  of  electric  and  gas  ac¬ 
counts  which,  under  the  old  system,  were 
kept  separately  both -  as  to  ledgers  and 
the  Meter  Indexing  Sheets ;  second,  the 
adoption  of  the  continuous  method  of 
meter  indexing  (under  the  previous  sys¬ 
tem  meters  were  indexed  in  nine  working 
days  starting  13  working  days  before  the 
end  of  the  month),  and  third,  the  cen¬ 
tralizing  of  the  billing  of  customers’  ac¬ 
counts 'which  formerlv  were  billed  at  the 

m/ 

commercial  offices. 

At  the  time  of  changing  to  the  new 
system  there  were  approximately  495,000 
electric  meters  and  633,000  gas  meters  in 


sei  vice,  the  records  of  which  had  to  be 
combined.  Realizing  the  volume  of  work 
to  be  done  and  the  great  length  of  time  it 
would  take  to  do  it,  if  it  were  done  in 
small  units,  it  was  deemed  advisable  to 
make  the  change  to  the  new  system  in 
four  months.  Accordingly  about  one- 
quarter  of  the  accounts  were  combined 
and  changed  over  each  month. 

Combining  Electric  and  Gas  Accounts 

Under  the  old  system  of  accounting  the 
electric  and  gas  accounts  were  kept  in 
separate  ledgers  and  a  customer  using 
both  electric  and  gas  service  would  re¬ 
ceive  separate  bills ;  consequently  there 
was  one  indexing  sheet  for  the  electric 
meter  and  another  for  the  gas  meter ;  one 
set  of  addressing  plates  for  electric  cus¬ 
tomers  and  another  for  gas  customers. 

The  new  accounting  system  provides 
for  a  combination  continuous  meter  in¬ 
dexing  sheet  as  well  as  a  combination  bill ; 
it  was  necessary  therefore  to  combine  the 
electric  and  gas  records. 

Under  the  new  accounting  system  the 
old  type  of  bound  ledgers  are  eliminated ; 
therefore,  provision  is  made  on  the  meter 
indexing  sheet  for  recording  billing  data 
other  than  the  revenue,  which  formerly 
was  recorded  on  the  ledgers.  The  data 
recorded  on  the  meter  indexing  sheet  is 
as  follows :  Account  Number,  Customer’s 
Name  and  Address,  Electric  and  Gas 
Meter  Numbers,  Date  Meters  are  Set, 
Date  Meters  are  Transferred,  Date 
Meters  are  Made  Inactive,  Date  Meters 
are  Made  Active,  Date  Meters  are  Re¬ 
moved,  Electric  Meter  Constant  and  Size 
of  Gas  Meter,  Order  Number  and  Securi¬ 
ty,  Electric  Minimum,  Electric  and  Gas 
Indexes  and  Consumption  by  Months, 
and  other  pertinent  information. 

The  preliminary  work  necessary  to  be 
done  in  advance  of  the  change  to  the  new 
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system  was  started  two  months  before  the 
actual  change  was  made.  At  that  time 
the  meter  indexers  verified  the  name,  ad¬ 
dress  and  meter  number  on  the  old  form 
of  indexing  sheets  as  printed  by  the  Ad¬ 
dressing  Department.  This  was  done  at 
the  customer’s  premises.  Any  errors  were 
noted  and  the  proper  correction  made  on 
the  addressograph  plate.  At  a  specified 
date,  approximately  one  month  prior  to 
the  change  to  the  new  system  and  after 
the  meter  order  cards  had  been  completed 
to  that  date,  meter  indexing  sheets  (new 
form)  were  printed  by  the  Addressing 
Department.  Gas  Department  addressing 
plates  were  used  as  they  comprised  the 
majority  of  our  customers. 

As  printed  by  the  Addressing  Depart¬ 
ment  the  indexing  sheets  showed  the 
name  and  address  of  the  customer,  gas 
meter  number  and  old  ledger  folio.  The 
sheets  were  then  forwarded  to  the  com¬ 
mercial  office  and  each  individual  sheet 
was  checked  to  the  old  gas  ledger  ac¬ 
count  to  make  certain  that  a  sheet  had 
been  printed  for  every  account.  At  the 
same  time  the  application  number,  secur¬ 
ity  and  meter  data  were  transferred  to  the 
indexing  sheets.  After  the  indexing 
sheets  had  been  checked  to  the  gas  ledg¬ 
ers  they  were  checked  to  the  old  electric 
ledger  accounts  at  which  time  the  old 
ledger  folio,  application,  security,  meter 
data  and  amount  of  minimum  were  trans¬ 
ferred  to  the  new  form  of  indexing 
sheets.  If,  in  checking  an  electric  ac¬ 
count,  it  was  found  there  was  no  index¬ 
ing  sheet  for  the  account  (this  being  a 
straight  electric  account),  an  indexing 
sheet  was  made  up  by  hand  and  put  in 
its  proper  place.  After  the  checking  had 
been  completed,  both  electric  and  gas, 
the  new  meter  indexing  sheets  were 
sorted  into  the  old  indexing  route  order 
and  placed  in  the  binders  which  had  been 
provided  for  the  new  indexing  system. 


At  the  regular  indexing  time,  the 
meters  were  indexed  according  to  the  old 
schedule  of  indexing,  but  on  the  new 
form  of  indexing  sheet.  After  the  index¬ 
ing  had  been  completed  and  the  accounts 
billed  first  in  the  gas,  then  in  the  electric 
ledgers,  the  indexing  sheets  were  again 
checked  to  the  ledger  accounts  to  make 
certain  the  meter  index  as  shown  on  the 
indexing  sheet  had  been  entered  and 
billed  on  the  customer’s  ledger,  and  at  the 
same  time  the  ledger  account  and  index¬ 
ing  sheet  were  marked  showing  the  route 
and  unit  to  which  the  account  was  to  be 
transferred.  If  in  checking  it  was  found 
that  a  meter  had  not  been  regularly  in¬ 
dexed,  the  previous  gas  and  electric  me¬ 
ter  indexes  and  dates  were  entered  on  the 
new  indexing  sheets.  After  this  was 
completed  a  survey  was  made  of  the  elec¬ 
tric  and  gas  ledger  accounts  to  make  sure 
that  every  account  was  marked  with  a 
new  account  number,  indicating  that 
there  was  a  new  indexing  sheet  for  every 
meter  in  service.  The  indexing  sheets 
were  then  examined  to  make  certain  each 
sheet  showed  the  last  index  obtained.  The 
indexing  sheets  were  then  sorted  into  the 
new  route  and  unit  order  and  placed  in 
the  binders  and  forwarded  to  the  Ad¬ 
dressing  Department. 

As  previously  explained,  the  new  me¬ 
ter  indexing  sheets  were  printed  by  the 
Addressing  Department  after  the  meter 
orders  had  been  brought  up  to  a  certain 
date  which  was  approximately  one  month 
prior  to  the  change  over ;  therefore,  up  to 
the  time  the  customers’  ledgers  were  dis¬ 
continued  all  completed  meter  orders  were 
entered  on  both  the  ledgers  and  meter 
indexing  sheets  so  that  at  the  time  the 
transfer  and  combination  of  the  accounts 
were  to  be  made  these  records  would  be 
in  absolute  agreement. 

One  difficulty  encountered  occurred 
where  a  customer  using  both  services  was 
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located  on  a  corner  property  and  the  elec¬ 
tric  account  was  on  one  street  and  the 
gas  account  on  the  other.  As  previously 
explained,  the  meter  indexers  verified  the 
accounts  two  months  previous  to  the 
change  over,  and  when  they  found  a  con¬ 
dition  as  mentioned  above,  they  entered 
on  the  gas  indexing  sheet  the  electric 
meter  number  and  ledger  folio.  When 
the  ledger  clerks,  in  billing  the  accounts 
on  the  old  ledgers  found  such  a  notation, 
it  was  noted  in  both  the  electric  and  gas 
ledgers  so  that  later  when  the  accounts 
were  to  be  transferred  and  combined  the 
necessary  adjustment  could  be  readily 
made. 

Where  a  gas  meter  is  discontinued  and 
left  in  service  the  former  customer’s  name 
is  removed  from  the  addressing  plate ; 
therefore  in  printing  the  new  indexing 
sheets  no  name  was  shown  on  the  sheet 
for  such  an  order..  In  some  cases  electric 
meters  are  in  service  for  a  customer  while 
the  gas  meter  may  be  shut  off  but  left  in 
service.  In  checking  the  index  sheets  to 
the  gas  ledgers  where  no  name  appeared 
on  the  indexing  sheet,  the  name  of  the 
former  customer  was  entered  on  the  in¬ 
dexing  sheet  in  red  ink  to  designate  such 
a  condition  so  that  if  an  electric  meter 
was  found  to  be  in  service  for  the  former 
gas  customer,  the  proper  transfer  and 
combination  of  the  account  could  be 
readily  made. 

Combining  the  Addressing  Plates 

The  Addressing  Department  upon  re¬ 
ceipt  of  the  route  books  from  the  com¬ 
mercial  offices  as  outlined  above,  exam¬ 
ined  the  meter  indexing  sheets  and  where 
it  was  found  that  a  sheet  had  been  made 
up  by  hand,  showing  an  electric  meter 
only,  the  clerk  went  to  the  electric  ad¬ 
dressing  file  and  obtained  the  plate  and 
sorted  it  into  its  proper  location  in  the 
gas  addressing  file,  thus  providing  a  plate 


for  each  customer.  The  plates  were  then 
checked  to  the  meter  indexing  sheets  to 
make  certain  that  there  was  a  plate  for 
every  account  as  shown  by  the  meter  in¬ 
dexing  sheets.  The  electric  plates  left  in 
the  file  after  the  straight  electric  plates 
were  removed  had  the  sections  removed 
from  them  and  the  frames  stored  for  fu¬ 
ture  use.  Stencils  of  one  section  of  the 
three-part  addressing  plates  were  pre¬ 
pared  in  advance  which  showed  the  new 
account  number ;  namely,  route,  unit  and 
street  number,  and  upon  the  completion 
of  the  checking  the  stencil  was  inserted  in 
the  plate  in  the  position  which  formerly 
showed  the  meter  number  and  thus  no 
meter  number  appeared  on  the  plate. 

As  the  meter  number  had  been  re¬ 
moved  from  the  addressing  plate  it  was 
not  printed  on  the  customer’s  bill,  caus¬ 
ing  us  to  receive  complaints  from  cus¬ 
tomers,  especially  large  consumers  having 
several  meters,  who  claimed  they  could 
not  check  up  their  accounts  and  ascer¬ 
tain  their  costs ;  therefore,  it  was  de¬ 
cided  to  show  the  meter  numbers,  both 
electric  and  gas,  on  the  bills  and  ac¬ 
cordingly  later  on  the  plates  were  sten¬ 
ciled  with  the  meter  numbers  as  shown  on 
the  indexing  sheets. 

Changing  from  the  Old  to  the  New  Col¬ 
lection  Schedule 

Under  the  old  plan  meters  were  in¬ 
dexed  in  nine  working  days,  beginning 
thirteen  working  days  before  the  end  of 
the  month,  and  all  bills  were  delivered  in 
the  first  seven  working  days  of  the  fol¬ 
lowing  month;  therefore,  in  the  month 
prior  to  the  change  to  the  continuous 
method  of  indexing  meters  it  was  neces¬ 
sary  to  render  the  regular  monthly  bill 
at  the  end  of  that  month  immediately 
after  the  meters  were  indexed  because 
with  the  continuous  method  of  bill  de¬ 
livery  a  subsequent  month’s  bills  were  due 
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to  be  delivered  before  the  prior  month’s 
bills  if  the  old  schedule  of  bill  delivery 
was  maintained.  In  this  way  bills  for 
three  months  were  delivered  within  a  two 
months  period. 

To  acquaint  our  customers  with  the 
change  in  the  system,  newspaper  adver¬ 
tisements  were  printed  in  all  the  papers, 
including  foreign  language  newspapers ; 
also  three  forms  of  notices  were  printed. 
The  first  notice  (see  Form  No.  22)  was 
attached  to  all  bills  that  were  delivered  to 


IMPORTANT  CHANGE  IN  METHOD  OF 
READING  METERS,  DELIVERING 
BILLS  AND  KEEPING  CUSTOMERS’ 
ACCOUNTS 

To  our  Customers: 

In  order  to  improve  service  and  afford  you  greater 
accommodation,  a  new  method  of  reading  meters, 
delivering  electric  and  gas  bills  and  keeping  cus¬ 
tomers’  accounts  will  be  installed  beginning  Decem¬ 
ber  1. 

Under  the  new  method,  meter  reading,  bill  deliver¬ 
ing  and  all  work  incidental  to  keeping  customers’ 
accounts  will  be  evenly  distributed  throughout  the 
month,  thus  eliminating  delays,  especially  at  the 
cashiers’  windows  and  order  counters,  that  now  oc¬ 
cur.  The  new  method  will  enable  us  to  care  more 
promptly  and  efficiently  for  your  needs. 

A  feature  of  the  new  system  that  we  trust  will 
appeal  to  customers  who  use  both  electric  and  gas 
service  will  be  the  use  of  a  single  itemized  bill  to 
cover  tbe  two  services. 

To  introduce  the  new  system  with  the  least  pos¬ 
sible  inconvenience  to  you,  bills  for  November  serv¬ 
ice  will  be  presented  within  a  few  days  after  meters 
are  read  in  November  instead  of  from  the  1st  to  the 
6th  of  December  as  would  be  done  under  the  present 
arrangement. 

Beginning  December  1,  the  new  “continuous” 
meter  reading  system  will  become  effective.  This 
means  that  in  the  month  of  December  and  in  De¬ 
cember  only,  the  bills  of  one-half  of  our  customers 
will  cover  a  period  of  less  than  one  month;  the  bills 
of  one-third  will  cover  a  period  of  one  month,  and 
the  bills  of  one-sixth  a  period  of  more  than  one 
month.  November  and  December  bills  may,  owing 
to  the  process  of  readjustment,  be  presented  at  dif¬ 
ferent  dates  than  you  have  heretofore  received  them. 

From  December  on  your  bill  will  be  delivered  on 
approximately  the  same  date  each  month  and  each 
bill  will  cover  a  period  of  one  service  month. 

Moreover,  under  the  new  system  your  bill  will  be 
delivered  within  a  few  days  after  your  meters  are 
read  so  that  you  will  be  enabled  to  make  a  timely 
comparison  with  your  household  or  business  budget. 

The  new  system  will,  when  effective,  serve  your 
convenience  and  constitute  a  distinct  improvement 
in  service  and  we  ask  your  co-operation  in  this  step 
forward. 

PUBLIC  SERVICE  ELECTRIC 
AND  GAS  COMPANY 
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the  customers  one  month  prior  to  the 
new  system.  The  second  notice  (see 
Form  No.  23)  was  attached  to  all  bills 
that  were  delivered  earlier  than  usual  on 
account  of  the  change  to  the  new  sys¬ 
tem.  The  third  notice  (see  Form  No. 


24)  was  attached  to  the  first  bill  deliv¬ 
ered  under  the  new  system.  In  certain 
sections  of  our  territory  there  are  many 
foreigners  and  in  view  of  this  fact  we 


WHY  YOUR  NOVEMBER  BILL  IS  PRE¬ 
SENTED  EARLIER  THAN  USUAL 

To  our  Customers: 

The  attached  bill  while  presented  earlier 
than  usual,  covers  the  November  service 
period. 

Its  earlier  presentation  is  in  accordance  with 
the  plan  for^  improved  service  through  re¬ 
adjustment  of  meter  reading,  bill  delivering 
and  the  installation  of  a  more  efficient  system 
of  keeping  customers’  accounts,  already  ex¬ 
plained. 

Prompt  payment  will  facilitate  the  account¬ 
ing  preparatory  to  the  installation  of  the  im¬ 
proved  system,  effective  December  1,  and  will 
be  greatly  appreciated. 

We  feel  sure  that  the  new  system  will  prove 
of  direct  benefit  to  all  our  customers  and  will 
be  recognized  by  you  as  in  line  with  our  policy 
of  good  service  to  our  patrons. 

If  your  service  is  not  entirely  satisfactory 
please  advise  our  Customers’  Service  Depart¬ 
ment  and  steps  will  be  taken  immediately  to 
correct  it. 

PUBLIC  SERVICE  ELECTRIC 
AND  GAS  COMPANY 
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THE  REASON  WHY  THE  AMOUNT  OF 
THIS  BILL  MAY  VARY  FROM  THE 
CHARGE  TO  WHICH  YOU  ARE  ACCUS¬ 
TOMED 

To  our  Customers: 

This  bill  is  the  first  rendered  you  under  the 
new  system  of  meter  reading,  bill  delivery 
and  keeping  customers’  accounts  of  which  you 
have  been  advised,  and  which  is  designed  to 
improve  our  service  to  you. 

For  about  one-half  of  our  customers  the 
service  period  covered  is  less  than  a  month, 
for  one-third  it  is  a  full  month,  and  for  one- 
sixth  more  than  a  month.  This  variation  will 
occur  in  the  bills  for  this  month  only. 

Hereafter  each  customer’s  bill  will  cover  a 
full  service  month ;  will  be  rendered  on  ap¬ 
proximately  the  same  date  each  month,  and 
within  a  few  days  of  the  time  that  meters  are 
read. 

We  believe  that  the  change  will  be  of  material 
benefit  to  our  customers,  as  the  presentation  of  bills 
within  a  few  days  of  the  time  that  the  meter  is  read 
will  permit  a  timely  comparison  of  bills  with  house¬ 
hold  or  business  budgets. 

Please  note  on  the  bill  the  dates  upon  which  your 
meter  was  read.  It  will  show  you  the  number  of 
days’  service  covered  by  this  bill.  Such  period  will 
probably  vary  from,  that  of  previous  bills  and  the 
amount  of  the  charge  may  be  greater  or  less  in 
consequence. 

We  are  doing  everything  possible  in  making  the 
change  to  cause  no  inconvenience,  and  assure  you 
that  after  December  normal  conditions  will  be  re¬ 
sumed. 

PUBLIC  SERVICE  ELECTRIC 
AND  GAS  COMPANY 
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had  the  notices  printed  in  the  various  for¬ 
eign  languages  and  these  notices  were  at¬ 
tached  to  the  bills  of  customers  of  for¬ 
eign  nationality. 

Transferring  Unpaid  Accounts  to  the 
New  Accounting  System 

To  secure  accuracy  in  the  transferring 
of  unpaid  accounts  to  meet  the  require¬ 
ments  of  the  new  system  the  following 
procedure  was  followed : 

A  form  was  devised  for  the  electric  and 
gas  accounts  (Forms  Nos.  25  and  26), 
each  form  being  of  a  distinct  color,  and 
these  forms  were  forwarded  to  the  Ad¬ 
dressing  Department. 
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The  Addressing  Department  printed 
an  electric  form  for  each  electric  cus¬ 
tomer  and  a  gas  form  for  each  gas  cus¬ 
tomer.  The  forms  when  printed  were 
forwarded  to  the  commercial  offices. 

At  the  close  of  business  at  the  end  of 
the  month  prior  to  the  change  to  the  new 
system  after  the  ledgers  had  been  bal¬ 
anced  and  the  amount  of  outstanding  of 
each  ledger  had  been  determined,  the  out¬ 
standing  of  each  individual  account  in  a 
ledger  was  transferred  to  the  proper  form 
as  above.  On  this  form  was  entered  in 
detail  the  amount  outstanding  by  months. 
When  the  outstanding  accounts  of  each 
ledger  had  been  transferred  to  the  forms, 
an  adding  machine  list  of  the  outstanding 
as  transferred  to  the  forms  was  drawn  off 
and  the  total  had  to  agree  with  the  out¬ 
standing  ascertained  in  balancing  the  cus¬ 
tomers’  ledgers. 

After  the  transfer  had  been  made  and 
the  totals  proved,  electric  and  gas  forms 
were  sorted  into  the  new  route  order  and 
were  checked  and  where  a  customer  had 
an  outstanding  account  for  both  electric 
and  gas  the  two  forms  were  fastened 
together.  An  adding  machine  list  of  the 
outstanding  amount  of  each  route  was 
then  drawn  off  and  the  total  outstanding 
amount  of  all  the  routes  equalled  the  total 
outstanding  amount,  electric  and  gas,  as 
determined  when  the  customers’  ledgers 
were  balanced. 
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With  the  above  plan  the  outstanding 
of  each  route  was  established  at  the  start 
of  the  new  system,  and  all  debit  and 
credit  entries,  after  the  system  was 
started,  were  posted  on  the  forms  until 
the  subsequent  months  account  was  billed 
when  any  unpaid  accounts  were  trans¬ 
ferred  to  the  new  bookkeeping  coupon. 

Under  the  new  accounting  system  the 
accounts  were  arranged  in  account  num- 
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ber  order  and  were  further  arranged 
geographically  according  to  house  num¬ 
bers  and  as  previously  stated  the  ad¬ 
dressing  plates  were  arranged  in  the 
same  order  as  the  indexing  sheets  so  that 
when  the  bills  were  printed  they  would 
be  in  exactly  the  same  order  as  the  in¬ 
dexing  sheets. 

In  certain  sections  of  our  territory 
there  were  streets  on  which  the  houses 
were  not  numbered  and  other  sections 
had  large  apartment  houses.  If’  for  any 
reason  it  was  necessary  to  make  a  change 
on  any  of  these  addressing  plates  it  was 
practically  impossible  to  put  the  plate 
back  in  its  proper  order.  To  overcome 
this  difficulty  in  all  such  cases,  house 
numbers  were  assigned  to  customers  hav¬ 
ing  none  and  in  apartments  sub-account 
numbers  were  assigned  according  to  the 
order  of  reading  the  gas  meters  and  these 
numbers  were  stenciled  on  the  plates.  In 
assigning  the  house  numbers  ample  pro¬ 
vision  was  made  to  allow  for  future 
growth. 

As  previously  outlined,  the  last  bills 
under  the  old  system  with  the  ledger 
folio  thereon  were  delivered  to  the  cus¬ 
tomers  at  the  end  of  the  month  prior  to 
.the  change  to  the  new  system,  and  at 
the  beginning  of  the  following  month 
the  ledger  accounts  (bookkeeping  cou¬ 
pons),  were  arranged  in  the  new  account 
number  order.  Therefore  any  previous 
month’s  accounts  that  were  paid  after  the 
change  to  the  new  system  showed  the 
old  ledger  folio  number  and  all  such  ac¬ 
counts  had  to  be  marked  and  arranged 
according  to  the  new  account  number. 


This  entailed  considerable  work.  After 
the  first  section  had  been  changed,  we 
realized  this  difficulty  and  in  all  other 
'changes  we  stamped  the  last  bills  de¬ 
livered  under  the  old  system  with  the 
new  account  numbers  which  eliminated 
the  difficulty  encountered. 

The  customer’s  bill  as  originally 
planned  because  of  the  limitations  of 
our  addressing  equipment  did  not  pro¬ 
vide  for  a  collector’s  coupon  and  as  a 
result  collector’s  coupons  for  all  out¬ 
standing  accounts  had  to  be  made  up 
either  by  hand  or  were  printed  by  the 
Addressing  Department  and  forwarded 
to  the  various  commercial  offices.  The 
commercial  office  would  then  enter  the 
outstanding  amounts  on  these  coupons 
for  follow-up  of  collections. 

This  arrangement  proved  to  be  un¬ 
satisfactory  as  the  making  up  of  the  col¬ 
lector’s  coupons  entailed  considerable 
work  for  the  commercial  office  and  col¬ 
lections  suffered  as  a  result. 

A  new  form  of  bill  was  adopted  with 
a  collector’s  coupon  attached  but  in  order 
to  have  a  collector’s  coupon  as  part  of  the 
bill,  the  original  bill  as  designed  had  to  be 
shortened,  otherwise  the  bill  with  the 
collector’s  coupon  attached  would  be  too 
long  for  any  addressing  equipment  avail¬ 
able  or  to  fit  into  our  billing  machines; 
therefore,  the  spaces  used  for  the  meter 
reading  dates  on  the  original  bill  were 
eliminated  and  in  the  new  addressing 
equipment  we  installed  provision  was 
made  to  print  the  indexing  dates  at  the 
time  the  bills  are  addressed. 


DISCUSSION 

Mr.  Brundage:  We  think  this  plan  of  not  attempted  up  to  this  minute  to  put 
the  gas  and  electric  on  one  bill  is  the  a  total  on  the  bill.  That  is  the  only  thing 
coming  thing  and  we  have  worked  on  it  I  have  heard  criticised.  A  consumer  gets 
in  some  of  our  companies  but  we  have  a  bill  for  gas — $3.50,  and  electric — $4.10, 
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but  nowhere  on  the  bill  does  there  ap¬ 
pear  a  total.  He  refers  to  this  feature  of 
putting  on  a  total  and  just  as  a  matter 
of  information  will  you  at  some  time 
tell  us  how  you  are  going  to  get  around 
that  point? 

The  Chairman:  I  want  to  break  into 
this  discussion  for  a  few  minutes.  Major 
Forward  has  been  kind  enough  to  join 
with  us.  I  asked  him  some  time  ago  to 
say  a  few  words  to  us  on  the  matter  of 
statistics,  in  which  the  Headquarters 
Staff  is  very  much  interested. 

Major  Forward:  I  want  to  say  a  few 
words  about  statistics.  I  said  something 
about  this  last  year  and  whether  what  I 
said  had  anything  to  do  with  the  results 
I  am  unable  to  say.  But  I  want  to  ex¬ 
press  my  hearty  thanks  and  congratula¬ 
tions  to  the  accountants  and  their  execu¬ 
tives  who  have  so  thoroughly  and  cor¬ 
dially  responded  to  my  request  for  more 
extended  statistics  on  the  gas  industry. 

I  know  all  about  the  nuisance  of 
questionnaires.  There  are  no  words  of 
denunciation  which  you  can  use  with 
reference  to  questionnaires  which  I 
won’t  say  amen  to.  At  the  same  time 
no  one  knows  any  better  than  you  know 
that  it  is  as  absolutely  necessary  for  the 
gas  industry  nationally  to  know  where 
it  stands  as  it  is  for  your  individual 
companies  to  know  where  they  stand.  I 
need  hardly  say  more.  We  have  been 
able  this  year  to  present  financial  statis¬ 
tics  for  the  American  gas  industry  for 
the  first  time  and  it  has  been  due  to  the 
hearty  cooperation  we  have  had  from 
the  Accounting  Section.  I  bespeak  your 
continued  favors  in  that  respect. 

Mr.  Doering:  I  am  quite  surprised  to 
hear  my  good  friend  Brundage  stand  up 
and  admit  they  are  sending  out  a  two- 
part  bill  without  a  total  when  the  old 


fashioned  pencil  and  ink  is  still  in  exis¬ 
tence.  I  do  not  know  what  kind  of  a 
machine  he  uses  but  in  Boston  we  are 
able  to  put  on  a  total.  But  that  is  not 
what  I  want  to  speak  about.  I  want  to 
ask  Mr.  Conover  how  he  checks  his  high 
and  low  bills — non-registered  meter  bills 
— in  his  speedy  production  of  putting 
bills  out? 

Mr.  L.  H.  Werner  (New  York,  N.  Y.)  : 
I  had  the  pleasure  of  being  present  at  the 
meeting  of  the  Eastern  States  Gas  Con¬ 
ference  early  in  the  year  when  Mr.  Con¬ 
over  gave  the  substance  of  this  paper. 
And  speaking  for  myself  and  a  number 
of  accounting  men  with  whom  I  have 
talked  I  know  it  has  given  us  a  great 
stimulus  in  considering  customers’  ac¬ 
counts. 

However,  at  this  time  I  would  like  to 
sound  a  note  of  caution  with  regard  to 
any  company  that  may  consider  the 
adoption  of  the  stub  plan  of  accounting. 
In  the  main  essentials  I  am  for  it  but  as 
a  wise  old  philosopher  once  said :  “We 
should  never  discard  the  substance  for 
the  shadow.”  I  think  that  any  company 
that  is  considering  a  change  should  go 
into  the  merits  of  the  stub  plan  very 
carefully. 

There  are  three  very  important  factors 
in  this  paper  that  make  for  a  favorable 
consideration  of  the  stub  plan  of  ac¬ 
counting.  They  are  the  discount  period ; 
the  penalty  period — any  company  that 
may  have  a  penalty  period  in  which  cus¬ 
tomers  pay  their  bills ;  and  third — any 
company  in  which  there  is  an  absence  of 
a  large  floating  or  transient  population. 

That  last  consideration  is  very  import¬ 
ant.  In  other  words,  a  company  that  has 
a  discount  or  penalty  period  and  has  no 
floating  or  transient  population  would 
be  in  a  position  to  take  the  fullest  ad- 
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vantages  of  all  the  benefits  of  the  stub 
plan  of  accounting,  and  conversely  a 
company  that  had  no  discount  period  or 
no  penalty  period  but  was  burdened  with 
a  large  floating  population  would  have  to 
watch  its  step  very  closely. 

There  has  been  a  great  deal  said  about 
the  economy  and  efficiency  that  comes 
with  the  adoption  of  the  stub  plan 
of  accounting.  That  depends  in  a  great 
measure  upon  the  economy  and  efficiency 
of  the  plan  that  you  are  using  at  present 
as  you  can  very  well  figure  out.  If  you 
have  a  system  at  the  present  time  that, 
comparatively  speaking,  is  expensive  to 
run,  the  installation  of  the  stub  plan  of 
accounting  would  show  a  very  great 
economy,  whereas,  on  the  other  hand,  if 
you  had  a  system  that  was  fairly  eco¬ 
nomical  and  efficient  at  present,  your 
savings  by  the  installation  of  the  stub 
plan  of  accounting  would  not  be  so 
much.  Therefore,  it  behooves  anyone 
who  is  considering  the  substitution  to 
consider  that  factor  very  carefully. 

I  have  another  thought.  We  want  to 
be  very  careful  in  the  substitution  of  any 
plan,  or  in  changing  from  one  plan  of 
customer  accounting  to  another,  that  we 
do  not  sacrifice  the  customers’  conven¬ 
ience.  In  these  days  of  public  relations 
we  are  spending  lots  of  money  to  get 
better  acquainted  with  the  public  and 
get  them  educated  as  to  the  problems  we 
have  in  order  to  get  efficient  service  to 
them  and  we  can  hardly  sacrifice  one  bit 
of  convenience  that  we  place  at  their  dis¬ 
posal  today. 

I  consider  that  fact  in  my  own  case  an 
insurmountable  barrier  in  the  installa¬ 
tion  of  the  stub  plan  of  accounting.  In 
our  own  case  we  have  thousands  of  con¬ 
sumers  coming  into  our  office  every  day 
asking  questions  relating  to  their  ac¬ 
counts  and  which  from  the  historical 


record  kept  chronologically  now  in  loose 
leaf  or  bound  ledgers  we  are  able  to  an¬ 
swer  at  a  moment’s  notice.  On  the  other 
hand,  with  the  stub  plan  of  accounting 
we  would  have  to  assemble  five,  six  or 
seven  bunches  of  stuff  and  look  up  the 
information  while  the  customer  waited. 
I  think  that  would  result  in  considerable 
confusion  and  criticism.  I  consider  that 
one  of  the  most  important  considerations 
in  the  adoption  of  the  stub  plan  of  ac¬ 
counting. 

In  all  this  talk  about  the  stub  plan  of 
accounting  the  people  with  whom  I  have 
talked  immediately  jump  to  machine 
billing.  In  my  opinion  (and  I  may  be 
wrong)  machine  billing  is  not  necessari¬ 
ly  a  part  of  stub  accounting.  You  can 
have  machine  billing  and  get  the  savings 
in  the  cost  that  that  brings  either  with 
loose  leaf  or  bound  ledgers.  In  our  com¬ 
pany  we  had  machine  billing  in  1913 — of 
course  an  antiquated  machine  that 
Burroughs  put  out — and  we  dispensed 
with  it  after  a  while,  but  it  served  the 
purpose  at  that  time  and  was  a  saving 
over  the  old  way  of  doing  business.  At 
the  present  time  we  have  the  very  latest 
machines ;  as  a  matter  of  fact  we  put 
them  in  about  two  weeks  ago  and  it 
looks  like  we  are  going  to  make  a  con¬ 
siderable  saving.  We  are  not  putting  in 
the  stub  plan  of  accounting,  however, 
but  are  going  to  have  loose  leaf  ledgers, 
and  are  going  to  have  the  historical  data 
of  the  customers’  accounts  right  before 
us  all  the  time,  so  that  when  a  customer 
comes  in  the  office  and  asks  us  a  question 
we  can  have  all  the  information  instantly 
visible  and  be  able  to  answer  the  ques¬ 
tion  at  once. 

J.  W.  Heins  (Philadelphia,  Pa.)  :  We 
have  stub  accounting,  as  our  good  friend 
from  New  York  calls  it.  Baltimore,  as 
we  all  know,  was  the  •  pioneer.  They 
turned  on  the  light  and  showed  us  the 
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way  and  Philadelphia  was  really  the 
first  one  to  copy  it  in  a  large  situation. 
We  have  the  simplest  kind  of  stub  book¬ 
keeping  or  whatever  other  name  you 
wish  to  call  it.  We  still  hold  with  Balti¬ 
more  that  it  is  bookkeeping  without 
books  because  that  is  what  it  is.  We  can 
show  the  customer  anything  he  wants  to 
know.  Mr.  Werner  came  down  and  we 
showed  him  what  he  wanted  to  know, 
and  we  have  effected  economies  because 
we  are  a  poor  company  operating  at  a 
loss  in  Philadelphia.  We  had  to  effect 
economies. 

For  the  small  fellow  who  feels  that  it 
is  necessary  to  have  a  machine,  it  is  not 
necessary  at  all.  We  do  not  have  them 
any  more  than  we  ever  had.  We  still 
write  our  bills,  first  on  the  addresso- 
graph  and  then  we  fill  in  the  amounts 
with  pen  and  ink  and  stamp  the  totals 
on  the  bills  with  a  rubber  stamp  as  we 
have  always  done.  We  have  effected 
enormous  economies  and  I  defy  anybody 
to  come  in  there  and  prove  to  me  where 
we  cannot  show  the  coustomer  anything 
he  wants  to  know  provided  he  has  paid 
his  bill.  We  can  give  him  his  consump¬ 
tion  for  any  period  he  wants  to  know 
and  all  this  information  is  not  copied  on 
to  something  else — it  is  the  actual 
record. 

I  still  hold  that  stub  accounting  is  the 
best  thing  we  have  had  so  far.  The 
Public  Service  Company  has  shown  us 
how  they  do  it  on  machines  with  com¬ 
bined  bills.  We  do  not  have  electric,  we 
only  have  a  one  rate  dollar  gas  and  it  is 
very  simple.  We  do  hope  for  a  renewal 
of  our  lease  which  will  give  us  a  rate 
and  then  we  expect  to  make  an  installa¬ 
tion  very  much  along  the  lines  of  Public 
Service. 

J.  F.  Power  (Worcester,  Mass)  :  We 
were  the  first  company  in  New  England 


to  install  bookkeeping  without  books 
after  a  careful  study.  We  are  a  straight 
gas  company.  I  know  nothing  of  the 
problems  of  a  combination  company. 
But  I  can’t  see  how  any  straight  gas 
company  can  afford  to  do  without  it  or 
how  they  can  keep  their  customers’  ac¬ 
counts  in  any  other  way.  We  can  give 
the  information,  as  Mr.  Heins  says,  right 
on  the  spot  and  I  think  quicker  than  we 
could  under  the  old  Boston  ledger  sys¬ 
tem.  We  have  the  meter  books  right  at 
the  counter.  We  do  not  like  to  talk  dol¬ 
lars  and  cents  ;  we  talk  in  cubic  feet.  We 
get  that  off  the  meter  books.  To  a 
straight  gas  company,  bookless  book¬ 
keeping  is  just  as  essential  as  a  self¬ 
starter  to  an  automobile. 

Mr.  Lawrence:  This  bookkeeping 
without  books  is  an  old  term.  I  use  it 
because  some  four  or  five  years  ago  I 
went  down  to  Baltimore  where  they  were 
having  trouble.  For  a  couple  of  years 
Baltimore  told  us  what  they  were  doing 
and  last  year  I  believe  Allentown  made 
a  contribution.  This  has  spread.  It  has 
gone  to  Newark  and  today  we  have  had 
a  wonderful  presentation  of  what  they 
are  doing  there. 

We  have  this  system  in  two  of  our 
companies  and  we  expect  to  have  more. 
I  would  be  very  greatly  interested  in 
knowing  how  many  of  the  companies 
represented  here  today  have  installed 
or  are  installing  this  system  of  book¬ 
keeping  in  this  form  or  in  a  modified 
form.  I  wonder  if  we  could  have  all 
those  using  the  system  stand.  (Between 
25  and  30  members  arose.) 

I  think  that  indicates  that  there  is 
really  something  to  this  proposition. 
These  men  have  been  studying  it  for 
years  and  if  there  was  not  something  in 
it  they  would  not  have  installed  it. 
Somebody  said  to  me  a  while  ago  that 
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this,  theme  is  about  worn  dry  in  this 
section.  I  do  not  believe  it  is.  I  believe 
this  is  a  wonderful  tribute  to  this  new 
system  of  bookkeeping  which  we  all  feel 
is  a  real  time,  labor  and  expense  saver. 

Mr.  Doering:  I  did  not  stand  with  the 
rest  of  the  crowd  but  I  could  have  stood 
up  and  sat  down.  I  am  on  both  sides  of 
the  fence.  The  Citizens  Gas  Light  Com¬ 
pany  of  Quincy  have  been  operating  un¬ 
der  bookless  bookkeeping  or  the  stub 
plan  for  about  a  year  and  a  half.  It  is 
a  company  that  operates  without  a  dis¬ 
count  or  penalty  period  and  it  works 
out  very  satisfactorily  in  Quincy.  There 
are  about  16,000  meters  and  in  a  small 
office  it  seems  to  work  out  all  right.  We 
get  our  collections  and  are  able  to  handle 
the  business  economically. 

In  Boston,  with  250,000  accounts,  after 
spending  considerable  money  to  create 
good  will,  both  in  the  line  of  advertising 
and  the  work  we  are  doing  for  our  cus¬ 
tomers  free  of  charge,  it  is  considered 
that  we  do  not  care  to  lose  their  good 
will  or  take  a  chance  on  losing  their 
good  will  by  losing  some  of  the  records 
which  we  feel  are  absolutely  essential  to 
prove  to  a  customer  that  his  account 
with  us  is  correct. 

It  is  a  practice  in  Boston  to  take  the 
original  ledger  card  to  the  adjustment 
office  and  sit  down  with  the  customer 
and  adjust  the  complaint,  so  that  the 
customer  can  see  the  original  record. 
The  officials  of  the  Boston  company  feel 
that  by  eliminating  that  ledger  card  and 
doing  away  with  showing  the  customer 
the  original  records,  they  would  lose  a 
point  of  contact  which  they  consider 
very  valuable. 

The  Chairman:  I  would  like  to  break 
into  the  discussion  long  enough  to  read 
a  telegram  which  has  just  been  received. 


Washington,  D.  C. 
October  15,  1925. 

H.  C.  Davidson, 

Vernon  Room,  Haddon  Hall, 

Atlantic  City,  N.  J. 

Simplified  classification  for  small 
companies  adopted  by  convention  of 
commissioners. 

W.  J.  Meyers. 

D.  L.  Bosworth  (Nashville,  Tenn.)  : 
In  our  situation  we  have  had  this  so- 
called  system  of  bookkeeping  without 
books  for  nearly  a  year  and  it  is  con¬ 
sidered  by  many  of  the  smaller  com¬ 
panies  to  be  a  great  improvement.  We 
have  found  the  system  to  be  a  much 
easier  and  accurate  system.  It  is  just 
as  easy  to  tell  the  customer  anything 
that  he  might  ask  and  we  feel  that  there 
should  be  no  gas  or  electric  company 
without  the  system. 

Mr.  James  (Newark)  :  Under  our  sys¬ 
tem,  as  it  is  now  installed,  the  meter 
reading  book  carries  all  the  data  that 
the  ledger  originally  carried  except  that 
the  chronological  record  of  the  payment 
of  the  account  is  not  shown.  However, 
we  can  get  it  with  a  little  more  trouble 
than  we  originally  could  get  it  with  the 
big  customer  ledger. 

We  can  carry  the  small  book  right  to 
the  counter  or  we  can  carry  a  dozen  of 
those  books  to  the  counter  if  a  dozen 
different  customers  are  affected  in  dif¬ 
ferent  parts  of  the  city,  whereas  it  would 
be  absolutely  impossible  to  cart  a  dozen 
ledgers  to  the  counter  in  anywhere  near 
the  time  or  with  anywhere  near  the  satis¬ 
faction.  We  give  them  an  absolute  rec¬ 
ord  of  the  period  of  time  and  we  can  ex¬ 
press  it  to  them  in  terms  of  cubic  feet 
and  when  the  customer  wants  to  know 
the  amount  it  is  very  easy  to  multiply. 


457 


Mr.  Doering:  I  am  very  much  sur¬ 
prised  that  the  gentleman  from  New 
York  should  admit  that  they  use  a  big 
book.  I  believe  New  York  is  about  the 
only  place  they  have  such  a  book.  I 
want  to  set  him  straight  that  we  use  a 
little  card  8x11. 

M.  W.  Themes  (Spokane,  Wash.)  :  As 
I  understand  it,  the  chronological  record 
of  the  consumption  by  months  is  in  the 
meter  book.  I  would  like  to  ask  what  is 
referred  to  when  the  meter  book  is  out 
and  what  answer  is  given  to  the  cus¬ 
tomer  when  he  comes  to  the  counter  and 
the  meter  book  is  in  the  hands  of  the 
meter  reader. 

Mr.  Heins:  It  rarely  ever  happens 
that  they  kick  about  the  bill  when  the 
book  is  out  on  the  street.  I  don’t  think 
we  are  bothered  with  that  embarrass¬ 
ment. 

Mr.  Werner:  I  mentioned  the  fact  of 
a  large  floating  population  with  thou¬ 
sands  of  customers  coming  into  the  office 
every  day.  In  my  remarks,  which  I  cut 
short  through  lack  of  time,  I  wanted 
to  thank  Mr.  Cassell,  Mr.  Heins  and  Mr. 
Conover  because  I  went  over  to  their 
offices  and  took  up  a  lot  of  time  and 
they  were  very  courteous  to  me. 

I  noticed  when  I  was  in  Philadelphia 
that  there  were  half  a  dozen  people  there 
all  day  long  at  one  time  or  another  anfl 
in  contrast  to  that  I  want  to  tell  Mr. 
Heins  that  we  have  at  least  two  thou¬ 
sand  people  come  into  our  office  every 
day  and  that  we  send  out  ten,  twelve  or 
fourteen  index  books  a  day.  And  if  they 
were  out  and  several  customers  came  in 
and  wanted  to  refer  to  their  accounts  on 
high  bills  it  would  cause  no  end  of  con¬ 
fusion  and  trouble  trying  to  answer 
those  complaints.  That  is  one  particular 
point  that  I  wanted  to  make  against  tak¬ 


ing  a  lot  of  historical  data  out  of  the 
ledgers  and  sacrificing  the  ledgers  and 
putting  it  in  index  books. 

I  don’t  believe  that  confidential  in¬ 
formation  with  respect  to  consumers’  ac¬ 
counts  should  go  out  in  the  districts  for 
everybody  to  survey.  I  think  we  owe 
a  duty  to  our  consumers  to  keep  their 
accounts  confidential  and  the  informa¬ 
tion  intact.  I  don’t  believe  those  ac¬ 
counts  should  be  open  for  inspection  for 
every  Tom,  Dick  and  Harry  and  that 
is  just  what  happens  when  they  are 
transferred  to  the  index  books. 

Mr.  Pettes:  Would  you  explain  how 
that  confidential  information  would  be 
given  out? 

Mr.  Werner:  It  is  open  to  the  public 
when  the  index  book  is  taken  out.  The 
man  goes  around  the  district  with  it 
and  he  may  leave  a  book  at  some  place 
or  even  lose  it. 

Mr.  Pettes:  How  many  index  books 
have  you  lost  in  the  last  ten  years? 

Mr.  Werner:  We  have  not  lost  any  be¬ 
cause  we  have  been  very  careful. 

Mr.  Pettes:  Neither  have  we. 

Mr.  Heins:  We  have  not  lost  any  in 
thirty  years. 

C.  A.  Conard  (Philadelphia,  Pa.)  : 
There  is  entirely  too  much  stress  put  on 
the  subject  of  high  bills.  As  a  matter 
of  fact  when  one  analyzes  the  high  bill 
situation  by  actual  figures,  it  is  an  ex¬ 
tremely  small  percentage  of  one’s  con¬ 
sumers  that  make  any  complaint  regard¬ 
ing  excessive  charges.  In  my  own  situ¬ 
ation,  110,000  consumers,  the  number  of 
bills  sent  annually  amounting  to  1,100,- 
000,  the  percentage  of  complaints  is 
about  40/100  of  1%. 
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Mr.  Pettes:  I  would  like  to  get  before 
this  meeting  one  fact  that  was  brought 
to  my  mind  by  Mr..  Doering’s  statement 
that  they  were  afraid  they  might  sacri¬ 
fice  some  good  will  by  using  this  new 
system  of  keeping  accounts.  We  made 
two  very  vital  changes  when  we  went 
into  this  work  in  that  we  went  to  con¬ 
tinuous  reading.  We  did  away  with 
our  bound  ledgers.  When  we  started  to 
do  the  work  in  this  way  we  were  fearful 
that  we  would  get  complaints,  that  many 
would  go  to  the  utility  commission,  but 
I  am  happy  to  say  that  not  one  com¬ 
plaint  got  to  the  commission  during  that 
transition  period.  We  geared  ourselves 
to  take  care  of  all  conditions  as  we  could 
think  of  them  in  advance  and  as  quickly 
as  they  developed  and  so  far  we  have 
not  had  one  complaint  on  account  of  the 
change  in  the  system.  That  is  on  800,000 
accounts — ten  million  bills  a  year. 

Mr.  Clinton:  The  one  bugaboo 
brought  up  here  this  afternoon  is  the 
meter  book  being  out  when  a  customer 
comes  in  to  complain  about  his  bill,  and 
not  being  able  to  give  him  the  record. 

I  am  happy  to  say,  and  I  want  Mr. 
Powers  to  correct  me  if  I  am  wrong,  that 
during  the  first  year  we  had  one  man 
come  in  when  it  happened  that  the  book 
was  out  and  we  told  him  our  condition ; 
we  told  him  it  was  the  one  thing  we  had 
feared  when  we  put  in  the  system  and 
that  he  had  the  distinction  of  being  the 
first  man  that  had  come  in  during  that 
year  that  we  could  not  satisfy.  We  made 
that  fellow  feel  so  good  and  so  big  be¬ 
cause  he  was  the  first  man  that  he  gladly 
said  he  would  come  in  again  at  his  con¬ 
venience.  I  told  him  not  to  mind  about 
the  payment  of  the  bill  until  he  did  come 
in  and  to  take  his  time.  And  he  went 
out  tickled  and  a  booster. 

Mr.  J.  E.  Loiseau  (Denver,  Colo.)  :  I 
would  like  to  inquire  about  the  relative 


cost  of  the  two  systems,  that  is,  includ¬ 
ing  every  cost  that  might  be  attributed 
including  difference  in  bad  debts  and  dif¬ 
ference  in  collections.  Is  anybody  able 
to  give  figures  from  both  systems  in¬ 
cluding  all  costs  ? 

The  Chairman:  It  seems  after  all  this 
debate  that  our  horns  are  locked  and  that 
we  have  believers  in  one  system  and  be¬ 
lievers  in  another. 

G.  A.  Burrows  (New  York,  N.  Y.)  : 
I  don’t  believe  Mr.  Werner  wants  us  to 
understand  that  the  plan  is  unsatisfac¬ 
tory.  I  think  he  really  means  that  there 
are  certain  steps  or  conditions  that  enter 
into  it  that  must  be  provided  for  and 
watched. 

Mr.  Werner:  Mr.  Burrows  has  put  it 
as  I  would  wish  to  have  the  question 
understood.  I  am  not  against  stub  ac¬ 
counting  and  I  said  so,  but  I  said  that 
any  company  that  wants  to  change 
should  consider  very  carefully  whether 
the  system  would  fit  their  needs.  If  you 
feel  that  you  can  put  in  the  stub  plan  of 
accounting  and  it  will  fit  your  needs, 
that  is  all  right,  but  in  my  situation  I 
would  say  it  would  never  go.  We  have 
too  many  people  coming  into  the  office 
and  I  also  think  that  the  information  is 
more  or  less  confidential  and  it  should 
be  in  the  ledger  and  not  in  the  index 
books.  I  don’t  want  to  have  the  gentle¬ 
man  feel  that  we  have  a  great  big  book. 
We  have  an  8  x  10. 

Mr.  Heins:  I  would  like  to  ask  Mr. 
Werner  if  he  has  in  the  meter  reading 
books  the  last  and  preceding  indexes  of 
the  meters. 

Mr.  Werner:  We  have. 

Mr.  Heins:  If  that  is  confidential  in¬ 
formation  as  he  so  terms  it  who  cannot 
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subtract  one  from  the  other  and  get  the 
consumption  ?  Most  anybody  can  do 
that. 

Mr.  Werner:  Under  that  confidential 
information  I  don’t  include  the  indexes. 
I  saw  a  form  here  with  the  customer’s 
deposit  on  and  the  nature  of  his  business, 
his  credit  number,  and  the  name  and  ad¬ 
dress— that,  of  course,  goes  with  the  in¬ 
dex  book.  It  had  all  the  information 
that  you  would  keep  in  the  ledger  and 
that  is  what  I  am  referring  to.  I  don’t 
think  the  index  book  is  the  place  for 
that. 

C.  R.  Weida  (Allentown,  Pa.)  :  We  in¬ 
stalled  that  system  about  five  years  ago 
and  we  find  it  is  working  satisfactorily. 
I  would  like  to  add  regarding  the  matter 
of  dealing  with  customers  that  we  carry 
the  last  index  on  our  third  stub  and  on 
the  last  three  or  four  months’  stubs  we 
are  able  to  show  everything  in  every 
way.  I  don’t  think  that  causes  any 
trouble. 

Mr.  Pettes:  I  would  like  to  ask  Mr. 
Burrows  two  questions.  I  would  like  to 
ask  him  if  he  considers  putting  the  de¬ 
posit  on  the  route  book  confidential  in¬ 
formation  and  if  his  meter  readers  have 
time  during  the  indexing  period  to  gos¬ 
sip  with  all  their  customers. 

Mr.  Burrows:  They  can  make  the 
time. 

Mr.  Pettes:  I  find  that  they  are 
anxious  to  get  through — they  want  to 
get  back  to  the  office  at  three  or  three- 
thirty  so  they  can  call  it  a  day. 

A.  D.  Duff  (Fall  River,  Mass.)  :  We 
are  talking  in  this  Section  about  good 
public  relations  and  I  think  the  putting 
of  information  regarding  deposits  and 
the  standing  of  customers.’  accounts  or 


credit  information  in  the  hands  of  meter 
readers  is  most  dangerous  and  to  my 
mind  a  breach  of  good  public  relations. 

Mr.  Heins:  I  want  to  take  exception 
to  that.  We  don’t  have  meter  readers 
who  have  time  to  hold  pink  teas  and  all 
that  sort  of  stuff.  We  have  a  few  parks, 
of  course,  but  I  have  never  heard  of  them 
taking  the  time  to  sit  down  and  tell  what 
the  other  fellow  puts  up  for  a  deposit. 
We  don’t  put  any  credit  rating  on  there 
but  we  do  put  the  amount  of  the  deposit. 
It  is  information  that  we  need  and  the 
general  practice  as  I  understand  it 
among  gas  companies  is  to  exact  a  de¬ 
posit  where  they  feel  it  is  necessary  and 
that  is  no  breach  of  credit  at  all. 

I  would  like  to  tell  the  gentleman 
from  Denver  that  I  cannot  give  him  my 
costs  but  I  save  at  least  $7000  a  year  in 
bound  books  alone  to  say  nothing  of  the 
expense  of  clerks  and  mistakes.  We 
were  forced  to  economize. 

One  thing  that  brought  this  system 
into  being  was  the  fact  that  Baltimore 
decided  after  a  careful  study  and  inves¬ 
tigation  that  at  least  eighty-five  per  cent 
of  their  bills  were  paid  within  the  dis¬ 
count  or  penalty  dates  or  both.  What 
was  the  sense  of  keeping  a  whole  raft  of 
records  for  fifteen  per  cent?  That  was 
their  basic  argument  and  we  all  agreed 
with  them. 

Mr.  Werner:  I  would  like  to  answer 
Mr.  Heins  and  say  we  are  predicating 
our  argument  on  the  fact  that  only  sixty 
per  cent  of  our  consumers  pay  their  bills 
within  thirty  days.  When  I  made  my 
opening  remarks  I  stated  quite  plainly 
that  it  would  be  a  favorable  factor  to  a 
company  that  had  either  a  discount  or 
penalty  period.  I  would  like  to  have  the 
gentlemen  in  this  room  stand  up  who 
have  no  stub  plan  of  accounting. 
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Mr.  Rappeport:  I  seem  to  be  about  the 
only  one  standing  up  and  I  wish  we  did 
have  it.  I  am  identified  with  three  Long 
Island  companies  and  I  have  been  with 
one  of  the  companies  for  the  past  four¬ 
teen  or  fifteen  years  and  it  seems  I  can 
sell  the  president  of  the  company  almost 
anything  but  this  new  system  of  book¬ 
keeping.  Every  year  since  Baltimore 
started  it,  I  have  gone  back  and  tried  to 
sell  it  but  he  will  not  give  in.  Perhaps 
it  is  because  I  am  not  a  real  salesman. 
I  think  one  of  the  greatest  things  that 
this  Section  could  do  would  be  to  find 
some  way  of  addressing  a  letter  to  the 
real  heads  of  the  different  companies 
and  find  out  who  has  the  system  and  who 
has  not.  When  you  discover  those  who 
haven’t  the  system,  get  up  some  sort  of 
a  letter  to  see  if  the  Association  cannot 
sell  it  to  them.  You  would  certainly  get 
my  thanks. 

Mr.  Pettes:  May  I  make  this  sugges¬ 
tion — that  we  hear  from  Baltimore,  the 
pioneers  with  the  system. 

Mr.  Smith  (Baltimore,  Md.)  :  The 
longer  you  live  with  your  wife  the  bet¬ 
ter  you  come  to  know  her.  We  have 
lived  with  this  system  for  a  period  of 
seven  years  and  we  would  not  go  back 
to  any  other  system.  It  doesn’t  mean 
that  just  because  we  use  this  system 
there  is  no  other  system  that  is  better. 
In  planning  a  system  for  the  collection 
of  taxes  and  water  bills  for  the  city  of 
Baltimore  we  got  into  communication 
with  the  American  Telephone  and  Tele¬ 
graph  Company  and  to  our  surprise  we 
found  they  were  keeping  something  like 
14  million  accounts  with  the  same  sys¬ 
tem  and  in  collaboration  with  their  ac¬ 
countants  we  finally  agreed  that  it  was  a 
good  system  for  the  collection  of  taxes 
and  water  bills.  The  principle  figured 
out  the  same. 


We  find  with  this  system  that  we  do 
not  need  as  high  grade  clerks  as  we  for¬ 
merly  required  when  operating  under 
bound  books  or  loose-leaf  systems.  We 
found  we  could  employ  girls  and  they 
would  turn  out  very  good  work. 

As  to  errors,  I  suppose  we  have  in 
the  neighborhood  of  600,000  transactions 
a  month  and  the  total  errors  according 
to  an  audit  of  the  books  run  somewhere 
from  seventy-five  to  one  hundred  per 
month.  Under  the  old  system  we  had 
from  ten  to  twelve  times  as  many  er¬ 
rors.  As  far  as  Baltimore  is  concerned, 
we  would  not  turn  back. 

Mr.  Pettes:  The  Public  Service  is 
using  this  system  because  we  think  it  is 
the  best  protection  and  makes  for  speed, 
accuracy  and  economy.  I  think  we  will 
he  able  to  tell  you  a  better  story  next 
year. 

Mr.  Conover:  In  answer  to  Mr.  Brun- 
dage  about  putting  totals  on  the  bill : 
When  we  made  our  initial  survey  we  felt 
that  a  total  on  the  bill  was  essential.  We 
put  it  up  to  Burroughs  and  at  first  they 
said  they  could  not  do  it.  Later  they 
dug  up  an  old  patent  that  they  had  not 
made  use  of  for  a  long  time  and  they 
put  an  extra  totalizer  on  the  machine. 
With  the  initial  arrangement  when  we 
cleared  the  amount  column  we  could  not 
get  the  total  on  our  recap  sheet  but  with 
the  change  from  three-part  to  four-part 
bills  we  eliminated  putting  our  dates  on 
the  bill  with  the  billing  machine  which 
gave  us  five  banks  on  the  machine.  We 
can  transfer  from  the  total  that  we  are 
clearing  over  to  the  five  banks  that  I 
speak  of  and  retain  that  total  in  the 
machine  and  get  it  in  our  recap  sheet. 

Answering  Mr.  Doering  as  to  high 
and  low  bills :  The  indexers  are  in¬ 
structed  when  they  are  indexing  meters 
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to  watch  the  comparative  consumption 
and  in  the  event  of  a  variation  they  re¬ 
index  the  meters  and  if  they  find  that 
there  is  no  apparent  variation  they  check 
or  initial  the  index  as  a  signal  to  the 
biller  that  the  index  taken  is  correct.  We 
feel  that  this  is  a  very  good  practice  and 
if  the  indexers  were  all  alert  there 
would  be  no  high  or  low  readings.  Most 
of  them  are  handling  this  all  right  but 
we  hope  eventually  to  get  all  of  them  to 
watch  this  very  closely.  The  billers  do 
watch  this  and  the  collectors  do  the 
same  thing — just  a  glance  as  they  pass 
along.  On  non-registering  we  make  a 
special  investigation,  taking  the  route 
books  of  a  certain  period  and  going 
through  them  carefully.  Also  at  that 
time  we  watch  for  gradual  ceases.  That 
is  a  special  job  and  I  think  it  pays. 

Mr.  Doering  spoke  about  sitting  down 
with  the  customer  and  putting  before 
him  the  books  of  original  entry,  I  think 
at  the  time  mentioning  the  ledger.  The 
index  book  is  the  book  of  original  entry 
and  when  we  do  have  to  discuss  an  ac¬ 
count  with  a  customer  we  use  the  book 
of  original  entry — the  index  book.  We 
have  the  consumption  in  that  book  and 
it  is  consumption  that  we  have  to  deal 
with  and  it  is  the  consumption  that 
causes  the  bill  to  fluctuate.  Our  experi¬ 
ence  so  far  has  been  that  in  the  majority 
of  cases  the  index  books  are  all  that  we 
need  in  discussing  an  account  with  a 
customer. 

Now  if  the  index  book  is  on  the  street, 
we  have  the  indexes  on  our  bookkeeping 
coupon  and  if  it  is  necessary  to  go  back 
for  two  or  three  months  we  can  do  so 
but  those  are  rare  cases.  The  only  real 
difficulty  is  when  a  customer  comes  in 
and  wants  to  know  the  exact  dates  on 
which  the  bills  were  paid.  But  I  think 
you  will  all  admit  that  there  are  very 
few  cases  where  the  customer  comes  in 


and  actually  wants  to  know  the  dates 
on  which  he  made  his  payments  for  a 
period  of  six  months. 

As  to  losing  the  records,  we  have  not 
lost  any  index  books.  When  we  started 
we  lost  some  bookkeeping  coupons  but 
we  balanced  just  the  same.  We  had  our 
recap  sheet  which  was  a  duplication  of 
the  bookkeeping  coupons  and  after  a 
bookkeeper  has  lost  a  few  coupons  she 
is  more  careful  and  that  did  not  occur 
again.  After  they  once  realized  what  it 
meant  if  they  lost  a  coupon  they  stopped 
it.  We  have  absolutely  no  fear  of  los¬ 
ing  any  of  the  records. 

Mr.  Werner  spoke  about  the  large 
floating  population  over  in  New  York. 
We  get  the  same  thing  over  in  Jersey 
City,  and  over  in  Hoboken  and  up  along 
the  Hudson.  They  are  floating  over  there 
from  New  York  all  the  time. 

There  is  one  feature  about  this  system 
that  I  particularly  like  and  that  is  just 
the  minute  we  have  a  final  account  it 
goes  right  down  to  that  route  22,  as  we 
call  it,  and  those  are  the  ones  we  want 
to  watch  and  we  transfer  them  right 
over  to  route  22  and  those  are  the  finals 
and  we  get  right  there  quickly  so  we  can 
follow  them  up.  We  have  not  got  one 
on  this  ledger  at  this  folio  and  another 
thirty  folios  over  and  another  ten  folios 
over ;  we  have  them  all  together  and  the 
collection  department  can  follow  them 
up  closely  and  that  is  one  feature  of  this 
system  that  we  like.  We  have  a  popula¬ 
tion  that  floats  just  the  same  as  yours 
and  that  is  especially  true  along  the 
Hudson  River  towns  and  Delaware 
River  towns.  It  is  those  accounts  that 
we  are  concerned  with  and  it  is  those 
accounts  that  we  stick  closely  to  in  order 
to  clean  up. 

We  have  no  discount ;  we  have  no 
penalty  and  when  we  made  a  change  to 


462 


this  system  we  delivered  three  bills  in 
two  months,  which  meant  that  we  gave 
our  customers  bills  approximating  four 
million  dollars  more  than  we  would  have 
if  we  had  not  made  the  change.  We 
did  not  push  so  hard  on  collections ;  we 
did  not  push  at  all.  We  let  the  proposi¬ 
tion  work  out  and  determined  to  handle 
it  without  a  general  complaint  on  the 
part  of  our  customers.  We  wanted  our 
customers  satisfied  and  from  every 
standpoint  when  working  this  out  we 
considered  the  convenience  of  our  cus¬ 
tomers.  Notwithstanding  the  fact  that 
we  delivered  this  additional  bill — which 
meant  that  there  were  approximately 
four  million  dollars  in  bills  delivered 
that  would  not  have  been  within  that 
two  months’  period,  as  Mr.  Pettes  has 
told  you,  not  one  complaint  went  to  the 
commission.  Our  outstanding  was  high  ; 
it  was  abnormally  high  and  it  is  still 
high  but  we  can  handle  our  work  so 
much  better  with  this  system  even  with 
that  high  outstanding  that  we  are  won¬ 
dering  just  exactly  what  we  are  going  to 
do  with  a  number  of  our  employes  when 
we  get  that  outstanding  down  where  we 
know  we  can  get  it. 

We  have  given  our  employes  our  word 
that  they  are  not  going  to  be  let  go. 
We  will  let  the  turnover  take  care  of  that 
and  it  will  work  out  all  right  in  some 
places  and  in  others  it  won’t.  In  one 
office  we  are  operating  with  eight  em¬ 
ployes  less  than  we  were  and  the  turn¬ 
over  was  responsible  for  that  reduction. 

When  we  once  get  our  outstanding 
down  to  where  we  had  it,  this  system  is 
going  to  be  simple.  There  is  no  ques¬ 
tion  about  it.  We  are  walking  away 
with  it  right  now  without  our  high  out¬ 
standing  and  no  discount  or  penalty 
period.  It  has  been  said  that  the  system 
would  not  work  without  a  discount  or 


penalty  period  but  it  does  work  and  it 
works  good. 

Speaking  of  customers’  convenience : 
First  of  all,  we  are  driving  for  one  hun¬ 
dred  per  cent  accuracy  in  billing.  We 
want  our  customers  when  they  get  their 
bills  to  know  without  a  doubt  or  ques¬ 
tion  that  those  bills  are  absolutely  cor¬ 
rect.  We  don’t  want  them  disconcerted 
by  bringing  in  a  bill  with  an  error  and 
have  to  admit  that  our  work  was  wrong. 
We  are  aiming  hard  at  one  hundred  per 
cent  accuracy  and  we  will  get  so  close  to 
it  that  any  inaccuracies  will  be  some¬ 
thing  like  one  thousandth  of  one  per 
cent  and  we  can  smile  that  off.  When 
the  meter  book  is  out  the  bookkeeper’s 
coupons  are  referred  to  on  which  we 
have  the  indexes. 

As  to  the  cost  of  operating,  we  would 
rather  not  say  anything  on  that,  except 
in  a  general  way,  until  another  year.  So 
many  people  who  made  the  change  be¬ 
fore  we  did  told  us  that  it  would  be  a 
year  before  we  would  see  any  real  econ¬ 
omy.  We  are  commencing  to  see  the 
economy  now,  but  we  cannot  measure  it 
or  tell  what  it  is.  It  is  not  intangible — 
it  is  shaping  up  every  month.  In  mak¬ 
ing  up  our  estimate  for  this  year,  our 
local  agents  made  them  in  the  usual  way 
as  if  there  was  no  change  or  there  would 
be  no  change  in  our  system.  When  that 
came  into  the  general  office  it  was 
trimmed  as  usual  and  after  it  was  all 
worked  out  on  the  old  basis  we  cut  off 
$75,000  as  the  savings  we  contemplated 
under  the  system.  Last  month  we  were 
under  our  estimate  and  the  month  be¬ 
fore  it  was  a  matter  of  just  a  few  dol¬ 
lars  over — about  fifty  dollars. 

As  regards  bad  debts,  I  told  you  we 
have  a  very  large  outstanding.  For 
the  nine  months  of  this  year  with  a  big 
increase  in  business,  especially  in  the  > 
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electric,  our  charge-off  is  $30,000  less 
than  it  was  last  year.  Now  that  may 
mean  that  we  have  not  charged  off 
everything  we  should.  I  have  gone  over 
some  of  the  trays  and  looked  at  them 
very  carefully  and  from  that  standpoint 
our  accounts  are  in  their  usual  good 
shape. 

We  believe  from  a  collection  stand¬ 
point  that  this  system  is  going  to  prove 
better  than  the  one  under  which  we  for¬ 
merly  operated.  We  can  get  out  and 
after  our  money  quicker  and  if  we  are 
not  actually  getting  it  in  quicker  (and 
I  believe  we  are)  we  are  going  to  show 
much  better  collection  results  than  we 
did  under  our  other  system. 

We  were  thirty  years  building  up  the 
old  accounting  system.  It  is  not  to  be 
expected  that  we  are  going  to  have  any 
system  one  hundred  per  cent  perfect  in 
the  first  year  of  its  installation.  Our 
prediction  is  that  we  will  be  changing 
continually  for  the  next  five  or  ten  years 
because  we  are  just  really  commencing 
to  think  about  this  subject.  I  predict 
that  in  the  very  near  future  we  are  go¬ 
ing  to  see  remarkable  developments. 

Mr.  Heins:  On  behalf  of  this  Section 
I  would  like  to  make  a  motion  that  a 
rising  vote  of  thanks  be  extended  to  the 


Public  Service  Electric  and  Gas  Com¬ 
pany  for  the  magnificent  exhibit  that 
they  have  given  us  and  to  Mr.  Conover 
for  his  excellent  presentation.  (Carried 
unanimously  by  a  rising  vote.) 

The  Chairman:  We  are  greatly  in¬ 
debted  to  the  gentlemen  of  the  Public 
Service  Electric  and  Gas  Company  for 
their  splendid  cooperation  in  this  matter 
of  customer  bookkeeping  as  well  as  in 
many  other  of  their  activities  here  at 
this  convention. 

During  the  time  the  discussion  was 
taking  place  I  read  a  telegram  from  Mr. 
Meyers  relating  to  the  simplified  classi¬ 
fication  for  small  companies  which  was 
adopted  by  the  convention  of  commis¬ 
sioners.  Mr.  Brundage  announced  yes¬ 
terday  that  it  was  up  for  consideration 
and  this  was  merely  an  official  notifica¬ 
tion  that  it  had  been  acted  upon. 

The  only  remaining  business  of  our 
convention  is  a  report  of  the  Committee 
on  State  Representatives,  which  will  not 
be  read  at  the  meeting  as  it  will  appear 
in  the  books.  I  merely  want  to  say  that 
we  are  indebted  to  Mr.  Tossell  for  the 
very  active  and  efficient  work  in  stirring 
up  interest  throughout  the  country  dur¬ 
ing  the  past  two  years. 


REPORT  OF  COMMITTEE  ON  STATE  REPRESENTATIVES 
AND  CONTRIBUTIONS  TO  THE  MONTHLY 


L.  Tossell,  Chairman,  The  Peoples  Gas  Light  &  Coke  Company,  Chicago, 

Illinois 


Since  this  committee  was  first  organ¬ 
ized,  one  of  the  foremost  objectives  has 
been  to  have  a  representative  in  all  of 
the  affiliated  associations.  During  the 


past  year  we  have  produced  that  which  we 
purposed,  so  that  at  the  present  time 
there  is  a  representative  of  the  Account¬ 
ing  Section  of  the  A.  G.  A.  in  all  of  our 
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sister  associations,  from  coast  to  coast 
and  from  Canada  to  the  border. 

Cooperation  was  another  outstanding 
feature  in  this  year’s  work,  as  will  be 
noted  by  the  various  speakers  who  at¬ 
tended  the  annual  conventions  of  the  af¬ 
filiated  associations.  Last  year  it  was 
difficult  to  obtain  speakers  to  present  the 
plans  of  the  Accounting  Section  for  the 
year,  describe  its  activities  and  explain 


the  service  to  the  industry  that  could  be 
obtained  for  the  asking  through  this  com¬ 
mittee,  to  the  annual  conventions  of  these 
associations,  so  that  considerable  of  this 
work  was  done  by  your  chairman  and  his 
associates  in  his  company.  This  year,  it 
was  gratifying  to  note  that  members  of 
these  associations  volunteered  cheerfully 
to  care  for  this  work.  They  and  the  vari¬ 
ous  annual  conventions  they  have  at¬ 
tended  are  as  follows : 


Name 


Association 


Place  Date 


W.  H.  Barton 
K.  R.  Boyes 
DeWitt  Clinton 

H.  C.  Davidson 

H.  M.  Pace 
C.  W.  Pearson 
O.  F.  Potter 


J.  M.  Roberts 
W.  A.  Sauer 
R.  B.  Searing 
Edward  J.  Tucker 


Pacific  Coast  Gas  Portland,  Ore.,  Aug.  17-20 

Michigan  Gas  Mackinac  Island,  June  25-26-2 7 

New  England  Assn.  Providence,  R.  I.,  Feb.  18-19 


of  Gas  Engineers 
Empire  State  Gas 
and  Electric 
Southern  Gas 

Southwestern  Public  Service 
Combined  Meeting : 

Eastern  States  Conference 
Pennsylvania  Gas 
New  Jersey  Gas 
Illinois  Gas 
Indiana  Gas 
Iowa  Dist.  Gas 
Canadian  Gas 


Lake  Placid,  N.  Y.,  Oct.  1-2 

Wilmington,  N.  C.,  June  9-11 
Houston,  Texas,  May  5-8 
Newark,  N.  J,  April  22-23 


Chicago,  March  18-19 
West  Baden,  Ind.,  Sept.  21-22 
Sioux  City,  la.,  April  22-24 
Quebec,  Canada,  July  15-16 


Considerable  interest  was  also  stimu¬ 
lated  in  the  American  Gas  Association 
Monthly,  as  indicated  by  the  number  of 
contributions  that  were  made,  some  of 
which  have  been  printed  during  the  year. 
I  would  like  again  to  emphasize  the  im¬ 


portance  of  the  articles  that  are  contrib¬ 
uted  to  the  Monthly.  Local  situations 
are  featured  that  should  develop  consider¬ 
able  discussion  and  your  committee  has 
to  this  end  obtained  the  following  con¬ 
tributions  during  the  past  year  : 


Contributions  Name  Company  Address 

Credit  &  Collection  Policies  Wm.  McMahon,  Boston  Cons.  Gas  Co.,  Boston,  Mass. 

The  Budget  from  an  Execu-  G.  L.  Stansbury,  Business  Research  Corp.,  Chicago,  Ill. 

tive  Standpoint 

Handling  Final  Bills  in  D.  A.  Cummings,  Peoples  Gas  Light  and  Coke  Company, 
Large  Situations  Chicago,  Ill. 

Customers’  Accounts  H.  W.  Randall,  Providence  Gas  Co.,  Providence,  R.  I. 

Financing  Public  Utilities  W.  W.  Bodine,  United  Gas  Improvement  Company, 
Timekeeping  Practices  and  Philadelphia 

Payroll  Methods  O.  H.  Grosse,  Milwaukee  Gas  Light  Company, 

Milwaukee,  Wis. 


We  again  request  that  members  of  the 
Accounting  Section  of  the  American  Gas 
Association  endeavor  to  give  their  time 
to  the  contribution  of  articles  to  the 
Monthly  which  would  indicate  their 
knowledge  and  practices  as  they  find  them 
in  their  individual  locations,  and  we  think 


this  will  develop  response  in  the  way  of 
discussion  from  members  of  our  sister 
organizations,  both  to  the  benefit  of  our 
own  members  and  those  of  the  other  as¬ 
sociations. 

The  affiliated  associations  and  their 
representatives  are  as  follows : 
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Association 


Address 


Canadian  Gas  Assn. 
Empire  State  Gas  &  Elec¬ 
tric  Co. 

Illinois  Gas  Assn. 

Indiana  Gas  Assn. 

Iowa  Dist.  Gas  Assn. 
Michigan  Gas  Assn. 

Missouri  Assn,  of  Public 
Utilities 

New  England  Assn,  of  Gas 
Engineers 

New  Jersey  Gas  Assn. 
Pacific  Coast  Gas  Assn. 


Pennsylvania  Gas  Assn. 
Southern  Gas  Assn. 


Southwestern  Public  Serv¬ 
ice  Assn. 

Wisconsin  UJtil ities 


Representative 

J.  J.  Armstrong,  Consumers  Gas  Co.,  Toronto,  Can. 

M.  J.  Boyce,  Central  Hudson  Gas  &  Electric  Co., 

Poughkeepsie,  N.  Y. 

F.  M.  James,  Western  United  Gas  &  Electric  Co., 

Aurora,  Ill. 

H.  W.  Duncan,  Northern  Indiana  Gas  &  Electric  Co., 

Hammond,  Ind. 

R.  B.  Searing,  Sioux  City  Gas  &  Electric  Co.,  Sioux  City,  la. 

G.  F.  Sutherland,  14  Wall  St.,  c/o  Hodempyl-Hardy  &  Co., 

New  York  City 

A.  E.  Reynolds,  Springfield  Gas  &  Electric  Co., 

Springfield,  Mo. 

H.  P.  Halverson.  131  State  St.,  Boston,  Mass. 

W.  H.  Pettes,  Public  Service  Electric  &  Gas  Co., 

Newark,  N.  J. 

W.  H.  Barton  Portland  Gas  &  Coke  Co.,  Portland,  Ore. 
Geo.  R.  Horning  Utah  Gas  &  Coke  Co.,  Salt  Lake  City 
O.  L.  Moore  Los  Angeles  Gas  &  Electric  Co., 

Los  Angeles,  Cal. 

A.  F.  Mueller  Seattle  Lighting  Co.,  Seattle,  Wash. 

Edward  Porter,  United  Gas  Improvement  Co., 

Philadelphia,  Pa. 

H.  C.  Gross  Pensacola  Gas  Co.,  Pensacola,  Fla. 

J.  E.  Kane,  Consolidated  Gas  Electric  Light  &  Power  Co., 

Baltimore,  Md. 

S.  E.  Linton,  Nashville  Gas  &  Heating  Co.,  Nashville,  Tenn. 

F.  C.  Marshall  The  Gas  Light  Co.,  Augusta,  Ga. 

H.  M.  Pace  Charleston  Consolidated  Railway  & 

Lighting  Co.,  Charleston,  S.  C. 
W.  D.  Chalmers,  Baton  Rouge  Electric  Co.,  Baton  Rouge,  La. 

Baton  Rouge,  La. 

C.  K.  Fletcher  Ft.  Worth  Gas  Co.,  Ft.  Worth,  Texas 

Ewald  Haase  Milwaukee  Gas  Light,  Milwaukee,  Wis. 


To  these  members  and  also  their  pre¬ 
decessors  (some  changes  have  been  made 
during  the  year)  I  take  this  opportunity 
to  acknowledge  the  pleasure  I  have  had 
in  their  association  in  the  work  of  our 
committee,  and  to  extend  my  thanks 
for  the  cooperation  given  me  in  carrying 
on  the  work  during  the  past  year. 

Mr.  Lawrence:  It  has  been  my  privi¬ 
lege  to  be  a  member  of  the  Managing 
Committee  of  the  Accounting  Section  for 
the  past  four  years  and  I  know  of  the 
cooperation  which  the  Accounting  Sec¬ 
tion  has  received  from  the  members  of 
the  Headquarters  Staff.  They  have  al¬ 
ways  been  ready  to  assist  the  Account¬ 
ing  Section  on  anything  that  it  wanted. 

It  has  been  my  privilege  to  come  in 
contact  with  the  various  chairmen  of  the 
section  during  the  past  years.  We  have 


had  men  who  have  led  the  Section  into 
new  and  better  ways  each  year. 

Mr.  Post  served  as  Chairman  of  the 
Section  for  the  first  year  and  one-half 
that  the  Section  existed.  He  was  fol¬ 
lowed  by  Mr.  Pettes.  Then  came  Mr. 
Haase  and  our  friend  Heins.  Mr.  Sauer 
of  Chicago  followed  him  and  presided 
last  year,  and  this  year  we  have  had 
Mr.  Davidson  as  our  Chairman.  I  know 
what  these  men  have  done.  I  have  been 
in  quite  close  contact  with  Mr.  Davidson 
this  past  year.  I  know  the  hours,  the 
days  and  the  weeks  he  has  given  to  this 
work  and  it  is  because  of  the  work  and 
thought  that  have  gone  into  the  prepara¬ 
tion  of  these  papers  that  we  have  had 
such  splendid  meetings. 

Gentlemen,  I  propose  a  rising  vote  of 
thanks  to  the  officers  of  our  Section  for 
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the  work  that  they  have  done,  for  their  through  these  splendid  meetings  this 
cooperation  in  all  of  the  undertakings  of  year.  (Motion  unanimously  carried  by  a 
the  Section  and  also  a  great  big  gener-  rising  vote.) 
ous  vote  of  appreciation  to  Mr.  David¬ 
son  for  what  he  has  done  in  leading  us  FINAL  ADJOURNMENT 


♦ 
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Minutes  of  the  Commercial 

Section 


FIRST  SESSION 


Tuesday  Afternoon,  October  13,  1925 


The  first  session  of  the  Commercial  Section  was  called  to  order  by  the  Chair¬ 
man,  Mr.  James  P.  Hanlan. 


REPORT  OF  NOMINATING  COMMITTEE 


Mr.  J.  E.  Davies  presented  the  following  report  of  the  Nominating  Committee: 
For  Chairman,  Robert  J.  Canniff,  Poughkeepsie,  N.  Y. ;  for  Vice-Chairman,  J.  J. 
Burns,  St.  Louis,  Mo. 

(Upon  motion,  duly  seconded  and  carried,  the  report  of  the  Nominating  Com¬ 
mittee  was  accepted  and  the  Secretary,  as  instructed,  thereupon  cast  one  unanimous 
ballot  for  the  election  of  the  officers  as  nominated.) 


THE  JOB  AHEAD  IN  SELLING 


Robert  J.  Canniff,  Central  Hudson  Gas  and  Electric  Co.,  Poughkeepsie,  N.  Y. 

Chairman,  Sales  Stimulation  Committee, 


Edward  Filene  of  Boston  said,  “I  have 
always  thought  that  a  good  business  man 
had  to  be  something  of  a  prophet.  He 
must  cultivate  the  habit  of  looking  ahead, 
harden  himself  in  the  habit  of  thinking 
straight  from  cause  to  effect,  and  of 
thinking  impersonally.  Most  of  my  suc¬ 
cess,”  said  Mr.  Filene,  “has  come  about 
as  a  necessary  part  of  my  attempt  to  dis¬ 
cover,  study  and  understand  all  the  forces, 
both  local  and  national,  that  promised  to 
react  upon  and  determine  the  future  of 
my  business.” 


This  statement  of  a  most  successful 
Boston  merchant  vividly  points  the  way 
to  a  solution  of  one  of  the  most  important 
problems  confronting  the  gas  industry, 
namely — The  Job  Ahead  in  Selling. 

Why  is  it  so  widely  assumed  in  the  gas 
industry  that  to  be  reactionary  is  to  be 
practical,  and  that  to  be  progressive  is  to 
be  purely  visionary?  The  acceptance  of 
this  assumption  is  a  serious  handicap  to 
our  progress.  If  you  attempt  to  diagnose 
some  of  the  reactionary  cases  among  the 
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personnel  of  our  commercial  organiza¬ 
tions,  you  very  often  find  that,  practically 
speaking,  these  individuals  seem  to  have 
contracted  a  hard  case  of  sleeping  sales 
sickness.  When  a  sales  manager  or  com¬ 
mercial  executive  comes  to  regard  his  ex¬ 
perience  as  the  last  word  in  business 
theory  and  practise,  one  can  very  often 
observe  indications  of  dry  rot.  The  sales 
manager  or  executive  who  never  regards 
any  policy  as  final  and  who  is  constantly 
on  the  alert,  hoping  that  soon  he  may 
find  some  new  facts  that  will  revise  his 
theory  and  change  his  business  practise,  is 
the  most  practical  and  progressive  com¬ 
mercial  man.  He  is  the  man  doing  the  big 
job.  Such  men  of  vision  are  the  men  to 
whom  we  must  look  for  the  leadership  in 
solving  the  job  ahead  in  selling. 

Thomas  A.  Edison  had  a  most  practical 
vision.  He  dreamed  of  the  possibilities  of 
electricity.  He  revised  his  theories  again 
and  again  and  changed  his  practises  many 
times,  until  his  dream  of  lighting  the 
world  with  electricity  became  a  reality. 

“It  is  true  that  electricity  took  from 
the  gas  companies  the  major  part  of  their 
lighting  business,”  said  Philip  Cabot  at 
the  Regional  Sales  Conference  at  Lake 
Mohonk,  N.  Y.,  “but  the  gas  industry  was 
able  to  slip  easily  into  the  heating  and 
cooking  markets  where  competition  is  of 
the  gentlest  sort.  The  history  of  the  gas 
industry  as  a  whole  has  been  marked  by 
slow  progress  and  the  seeming  lack  of 
merchandising  and  marketing  energy. 
The  men  engaged  in  it  seem  to  regard 
themselves  practically  as  public  servants 
charged  with  the  duty  of  supplying  the 
service  when  called  for,  but  not  bound  to 
exploit  it,  or  to  take  any  risk  in  develop¬ 
ing  new  and  more  efficient  methods  of 
production  and  marketing.” 

This,  ladies  and  gentlemen,  is  a  serious 
indictment  of  our  industry,  but  it  contains 


much  truth.  In  a  business,  having  the  ex¬ 
clusive  privilege  of  supplying  an  essential 
need  to  the  communities  as  the  gas  busi¬ 
ness  has,  there  seemingly  is  little  or  no 
competition  for  the  local  markets  and  so 
there  is  little  urge  for  us  to  take  risks. 
Consequently  the  opportunity  for  our 
imaginative  activity  along  commercial 
lines  and  among  commercial  men  seems 
rather  limited.  Any  sales  manager  or 
commercial  man,  who  lulls  himself  into 
inactivity  with  the  thought  that  there  is 
no  competition,  is  being  inoculated  with 
the  germ  that  produces  a  dreamless  sleep. 
Dreams  are  essential  and  necessary  in 
business  today,  for  without  the  dream 
there  is  no  vision.  And  it  has  been  said 
that  where  there  is  no  vision  the  people 
perish. 

Who  of  you  are  capable  of  saying  that 
the  dreams  and  visions  of  our  competitors 
today  may  not  again  mean  the  loss  of  an¬ 
other  market  to  our  industry? 

“Necessity  is  the  mother  of  invention.” 
Many  of  the  great  advances  which  man 
has  made  are  either  directly  or  indirectly 
the  result  of  necessity;  and  from  such  a 
source  have  come  many  of  the  great  in¬ 
ventions  and  most  of  the  outstanding 
commercial  and  industrial  achievements 
of  today.  What  we  need  most  today  in 
our  industry  is  to  apply  to  the  develop¬ 
ment  of  new  markets  and  new  marketing 
methods  the  same  scientific  principles 
which  proved  so  successful  in  the  field  of 
production. 

What  is  responsible  for  the  rather  gen¬ 
eral  lack  of  initiative  and  aggressiveness 
in  the  development  and  promotion  of  new 
business  ? 

Near  Poughkeepsie,  we  have  an  insane 
asylum,  and  as  I  was  passing  through  the 
grounds  one  afternoon  my  attention  was 
attracted  to  a  great  number  of  men  raking 
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leaves.  With  my  curiosity  aroused  a  bit, 
I  chanced  to  inquire  of  the  keeper  if  the 
men  were  patients,  and,  to  my  surprise, 
he  said,  “Yes.”  “Well,”  I  said  to  the  at¬ 
tendant,  “isn’t  that  dangerous?  I  should 
think  you  would  be  afraid  of  their  getting 
together  and  overpowering  you.”  “Ah,” 
said  the  attendant,  “that  is  the  reason  they 
are  here — they  can’t  get  together.” 

Possibly  that’s  the  reason  we’re  here. 
Possibly  that’s  the  reason  progress  in  the 
industry  has  been  so  slow  to  date.  Possi¬ 
bly  that’s  the  reason  we  can  observe  such 
a  small  increase  in  sales — because  we,  too, 
as  sales  leaders  can’t  get  together  on  a 
national  policy.  Competition  today  is  not 
within  the  gas  industry  itself,  but  between 
industries.  While  we  may  think  we  have 
no  competition  locally,  nevertheless  it  ex¬ 
ists  and  if  you  and  I  are  unable  to  visual¬ 
ize  it  in  its  present  form,  something  must 
be  wrong.  We  must  be  in  a  rut — one  that 
is  so  deep  that  we  cannot  see  over  the  top, 
— a  rut  that  is  so  deep  it  looks  like  a  front 
line  trench  built  for  shock  troops  skilled 
only  in  the  art  of  defense,  with  the  or¬ 
ganized  competitive  industries  attacking 
cooperatively  in  full  force.  What  is  the 
objective  of  these  competitors?  Un¬ 
doubtedly  it  is  a  greater  portion  of  the 
consumer’s  dollar.  If  they  are  to  continue 
in  their  attack  and  win  their  objective, 
then  the  portion  of  the  consumer’s  dollar 
which  is  being  spent  with  the  gas  com¬ 
pany  for  equipment  and  service  is  con¬ 
stantly  going  to  grow  less. 

If  we  are  planning  a  counter  offensive, 
first,  we  must  hold  the  sales  volume  in  our 
present  markets.  Second,  organize  a  na¬ 
tional  drive  of  co-operative  market  devel¬ 
opment  employing  the  military  strategy  of 
a  Foch  and  the  business  strategy  of  a 
Theodore  N.  Vail. 

The  industry  needs — 

Men  who  are  willing  to  dream 
dreams. 


Men  who  are  willing  to  conduct 
some  commercial  experiments, 
paying  for  the  mistakes,  if  they 
develop,  but  still  carry  on. 

Men  who  will  try  once  and  still 
again. 

Men  big  enough  to  co-operate  for  the 
advancement  of  the  industry  as  a 
whole. 

The  answer  is  organized  co-operation 
within  the  industry  to  meet  the  competi¬ 
tion  of  other  industries. 

What  is  this  organized  national  compe¬ 
tition  which  we  must  meet,  and  how  does 
it  operate?  Henry  Ford  has  sold  over 
twelve  million  cars  in  twenty  years,  while 
it  has  taken  the  gas  industry  more  than 
a  hundred  years  to  sell  six  and  one-half 
million  customers.  This  has  been  done  by 
one  man  organizing  on  a  national  basis. 

The  automobile  industry  has  taken  its 
products  from  the  luxury  class  and  con¬ 
vinced  the  public  that  the  automobile  is  a 
necessity  of  daily  life.  Their  national  ap¬ 
peal  to  pride  of  ownership  has  created 
the  feeling  that  it  is  stylish  to  have  a 
motor  car.  This  enthusiasm  is  maintained 
by  the  continuous  development  of  model 
changes  and  new  ideas.  The  general  pub¬ 
lic  acceptance  of  this  style  idea  has  helped 
increase  the  portion  of  the  consumer’s 
dollar  being  spent  for  cars.  At  the  same 
time  it  is  causing  the  portion  spent  for  gas 
.  to  decrease. 

In  three  years  radio  has  advanced  from 
the  experimental  state  to  the  point  where 
there  is  a  radio  in  nearly  every  home.  It 
is  the  style  to  have  a  radio  for  home  en¬ 
tertainment. 

As  soon  as  the  domestic  application  of 
gas  is  harmonized  with  the  social  environ¬ 
ment  of  the  home,  you  have  started  a  new 
fad  and  socialized  your  presentation  to 
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the  extent  that  greater  usage  will  result. 
How  can  this  be  done  in  the  gas  industry  ? 
Partially  through  Home  Service. 

For  example,  take  any  company  that 
has  a  Home  Service  Department  and 
analyze  the  present  trend.  In  a  company 
which  I  visited  they  are  using  the  very 
style  and  fad  features  which  are  seeming¬ 
ly  getting  all  the  attention  of  the  modern 
housewife  and  through  this  approach  they 
are  popularizing  gas  cookery  and  selling 
it  in  a  new  way.  The  radio  broadcasting 
of  new  recipes  and  the  timeliness  of  this 
helpfulness  is  building  a  greater  sale  of 
gas.  Just  about  the  time  that  the  house¬ 
wife  tries  to  think  of  something  for  lunch 
and  is  about  to  give  it  up  and  go  out  to 
buy  either  some  package  foods  or  visit  the 
delicatessen  store,  she  tunes  in  on  the 
radio  only  to  get  a  new  thought  and  soon 
she  is  trying  it  out  on  the  gas  range. 
Home  Service  is  no  longer  an  experiment 
— it  is  here  to  stay.  It  is  one  of  the  new 
methods  we  have  been  looking  for  to 
maintain  our  domestic  cooking  market. 

As  an  example  of  new  methods,  may 
I  tell  you  about  a  recent  Home  Service 

experience  in  one  of  our  companies. 

\  , 

Talks  were  given  on  household  man¬ 
agement,  interior  decoration,  food  and 
nutrition  and  budgeting.  In  connection 
with  budgeting  one  of  the  ladies  ap¬ 
proached  our  Home  Service  representa¬ 
tive  and  asked  how  she  might  continue 
her  present  cookery  efficiency  and  reduce 
her  expenses,  the  largest  item  being  her 
gas  bill. 

Now  that’s  something  of  a  job  to 
undertake.  However,  the  Home  Service 
girl  visited  the  customer  and  showed 
her  that  by  buying  cheaper  cuts  of  meat 
and  cooking  them  longer  in  an  oven- 
regulated  range,  she  could  have  more 
time  for  other  activities  and  in  the  end 


would  actually  have  spent  less  money. 
Now  what  happened?  Home  Service 
helped  the  meat  man,  for  it  increased  the 
market  for  a  piece  of  meat  for  which 
there  is  a  limited  demand,  at  the  same 
time  increased  the  gas  consumption  and 
saved  money  for  the  housewife. 

There  is  just  as  much  inventive  genius 
in  the  gas  industry  as  in  any  other.  We 
just  seem  to  lack  the  confidence  to  put 
our  ideas  across  on  a  national  basis. 
There’s  the  case  of  radio  broadcasting. 
Home  Service  departments  of  individual 
companies  have  been  broadcasting  radio 
programs  to  good  advantage — locally.  A 
greater  harvest  of  enthusiasm  and  result¬ 
ant  gas  sales  could  be  reaped  if  co¬ 
operative  effort  were  applied  to  make 
radio  a  national  feature  of  the  gas  indus¬ 
try.  That  is  what  Washburn-Crosby  is 
doing  with  Gold  Medal  Flour  as  all  you 
readers  of  the  Saturday  Evening  Post 
know  from  their  full  page  advertisement 
announcing  radio  programs  from  15  sta¬ 
tions  all  over  the  United  States  on  their 
“kitchen  tested”  flour.  They’re  using  our 
idea  and  putting  it  across  by  national  ad¬ 
vertising.  Why  didn’t  the  gas  industry 
organize  a  national  radio  broadcasting 
program  through  their  Home  Service  de¬ 
partments  to  increase  gas  usage  in  the 
home  ? 

If  the  gas  industry  holds  its  domestic 
cooking  market  it  must  change  the  pres¬ 
ent  habits  in  the  home.  This  isn’t  so 
difficult  an  undertaking  when  you  realize 
that  the  lemon  growers  increased  their 
production  100  per  cent  by  showing  the 
housewife  new  uses  for  lemons,  such  as 
lemon  with  fish  and  the  like.  The  same 
story  is  true  of  the  orange  growers  and 
the  raisin  growers  of  California.  All 
this  was  accomplished  through  a  co-opera¬ 
tive  campaign  of  national  advertising. 

While  it  is  evident  that  the  solution  of 
the  job  ahead  in  selling  is  a  national 
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campaign  of  co-operative  advertising, 
such  a  campaign  will  not  attain  its  great¬ 
est  success  unless  the  industry  is  entirely 
sold  on  the  idea  and  willing  to  organize 
locally  for  an  immediate  sales  follow-up. 
It  is  useless  to  appropriate  money  for 
national  advertising  in  magazines  and 
trade  papers  unless  we  are  in  agreement 
as  to  policy  and  procedure  and  have  a 
definite  sales  plan  for  our  local  opera¬ 
tion. 

Recently  the  electrical  industry  came 
out  with  a  big  national  campaign  for 
better  home  lighting  in  the  form  of  a 
contest  among  the  students  of  public  and 
private  schools.  They  spent  money  liber¬ 
ally  for  space  in  national  publications 
and  through  a  splendid  piece  of  promo¬ 
tional  work  interested  many  central  sta¬ 
tions  in  the  carrying  out  of  a  local  cam¬ 
paign.  Considerable  money  was  spent  by 
many  of  the  local  companies  in  news¬ 
paper  advertising,  direct-mail  advertis¬ 
ing,  displays  and  prizes,  only  to  find  one 
year  after  the  close  of  the  contest  that 
very  little  new  business  resulted  because 
of  the  failure  to  provide  a  plan  of  organ¬ 
ization  for  a  continuous  local  sales  fol¬ 
low-up  in  order  to  realize  on  the  interest 
developed. 

Think  of  the  possibilities  of  local  mar¬ 
ket  development  if  the  gas  company,  the 
plumber  dealer  and  all  other  dealers 
handling  gas  appliances  were  to  organize 
a  business  development  association  for 
the  purpose  of  creating  wider  distribu¬ 
tion  of  gas  consuming  appliances  in  your 
local  territory.  Such  a  suggestion  is  not 
impossible  for  other  industries  have 
created  such  organizations  and  are  ob¬ 
taining  surprising  results.  Inasmuch  as 
our  main  purpose  is  to  increase  our  do¬ 
mestic  gas  load,  is  it  not  feasible  to  en¬ 
list  the  co-operation  of  all  local  distribu¬ 
tors  of  gas  appliances  in  a  local  cam¬ 
paign,  pooling  their  money  for  advertis¬ 


ing  and  organizing  an  intensive  sales 
follow-up  in  conjunction  with  the  nation¬ 
al  campaign? 

To  create  a  greater  public  acceptance 
of  gas  and  gas  equipment  for  domestic 
use  means  that  the  industry  must  reach 
the  masses  and  classes  with  a  popular 
story  of  a  very  definite  and  specific  na¬ 
ture  which  will  result  in  increasing  sales 
volume  locally. 

If  we  are  going  to  meet  the  competi¬ 
tion  developing  from  the  highly  organ¬ 
ized  competitive  industries,  we  must  do 
as  they  have  done  and  use  the  tools 
whereby  we  can  attain  our  objectives 
rather  speedily  and  in  the  most  efficient 
manner.  In  order  to  do  this  we  have  got 
to  know  what  the  competition  is,  where 
it  hits  us  hardest,  and  how  it  works.  We 
have  got  to  get  together,  w^ork  together 
and  stick  together,  and  not  assume  that 
to  be  practical  is  to  be  reactionary,  and 
to  be  progressive  is  to  be  visionary.  One 
of  the  greatest  things  we  could  possibly 
do  would  be  to  adopt  a  policy  in  our  own 
gas  company  and  in  co-operation  with 
all  the  dealers  and  distributors  of  do¬ 
mestic  gas  appliances  in  our  local  terri¬ 
tories  to  handle  no  appliances  except 
those  meeting  A.  G.  A.  specifications  and 
having  been  tested  and  approved  by  the 
A.  G.  A.  laboratory.  It  is  very  difficult 
to  sell  this  intangible  idea  such  as  a 
tested  and  approved  appliance  but  if  we 
symbolize  this  test  and  approval  by  the 
A.  G.  A.  laboratory  with  a  trade-mark, 
we  can  readily  popularize  this  sytnbol  in 
the  minds  of  the  public.  It  would  then 
represent  a  standard  for  appliances  of 
highest  quality,  built  according  to  speci¬ 
fications  which  assure  safety,  conven¬ 
ience  and  comfort  to  the  domestic  user. 
For  example,  let’s  visualize  the  symbol 
or  trade-mark  with  a  gold  star.  With 
the  testing  and  approving  of  domestic 
appliances  by  the  A.  G.  A.  Testing  La- 
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boratory  symbolized  in  the  form  of  a 
gold  star  trade-mark,  we  are  providing 
the  dealer  with  something  very  definite 
and  tangible  which  he  can  broadcast 
through  various  channels  of  advertising 
and  publicity. 

In  addition  to  gold  star  tested  and  ap¬ 
proved  equipment,  we  should  consider 
the  establishment  of  a  minimum  stand¬ 
ard  of  specifications  for  a  typical  local 
and  modern  residence  gas  installation 
with  reference  to  house  piping,  the  num¬ 
ber,  type  and  location  of  outlets  for 
lighting  and  appliances,  and  the  proper 
number  and  arrangement  of  flues.  We 
should  establish  a  minimum  standard  for 
the  complete  gas-equipped  home  to  as¬ 
sure  the  customer  a  convenient  and  ade¬ 
quate  domestic  gas  service.  This,  too, 
ought  to  be  symbolized  or  trade-marked 
as  in  the  case  of  the  equipment,  and 
again  I  suggest  the  gold  star  as  recently 
described  in  the  No.  2  Bulletin  of  the 
A.  G.  A.  Sales  Service.  This  star  might 
take  the  form  of  a  five  pointed  star,  each 
point  representing  locally  the  five  major 
gas  appliances  for  which  the  local  group 
may  be  desirous  of  creating  a  larger 
domestic  market,  leading  to  an  increased 
sale  of  gas. 

In  the  Central  Hudson  region,  we  are 
developing  the  gold  star  idea  and  plan 
to  use  it  on  our  appliances.  We  will 
place  a  gold  star  on  every  range  that  we 
sell,  indicating  that  the  range  meets 
A.  G.  A.  standard  specifications  and  has 
been  tested  and  approved  by  the  Central 
Hudson  System.  By  popularizing  gold 
star  equipment  and  gold  star  gas  service 
in  the  domestic  market  we  set  a  new 
valuation  on  gas  service  to  the  domestic 
user  and  increase  the  market  for  equip¬ 
ment  and  gas. 

In  the  electrical  industry  we  have  a 
parallel  domestic  sales  problem — of 


where  the  residential  installations  are 
made  by  electrical  contractors.  A  rudi¬ 
mentary  working  knowledge  of  the  house 
wiring  business  is  so  easy  to  obtain  that 
the  field  has  been  flooded  with  poor  and 
unreliable  firms,  which  sell  the  minimum 
requirements  of  the  underwriter’s  code 
at  a  minimum  price  in  order  to  get  busi¬ 
ness, 

Toronto,  Canada,  has  solved  this 
problem  by  organizing  the  industry 
locally  and  setting  up  a  standard  of 
minimum  requirements  for  the  modern 
electric  home.  For  a  time  they  were 
moderately  successful  in  selling  this 
idea,  but  when  they  visualized  the  idea 
in  the  form  of  a  Red  Seal  on  which  were 
placed  the  words  “Standard  Electric 
Home”  they  immediately  trade-marked 
this  standard  and  could  carry  their  mes¬ 
sage  to  the  public  in  a  popular  way.  This 
idea  has  been  used  by  the  Electric  Serv¬ 
ice  League  of  Toronto  for  three  years 
and  has  tripled  their  business  in  fixtures, 
appliances  and  electricity  over  the  best 
previous  records.  During  the  past  year 
the  Toronto  Service  League  has  added  a 
half  million  to  their  gross  sales  at  an  in¬ 
crease  of  2  per  cent  in  their  selling  ex¬ 
pense.  In  350  homes  where  complete 
electric  service  was  installed  their  gross 
business  exceeded  $200,000. 

We  have  applied  the  principles  of  this 
plan  in  the  Ceneral  Hudson  Region  and 
find  it  to  be  the  answer  to  one  of  our 
marketing  problems.  The  basis  of  the 
plan  was  the  organization  of  a  local 
trade  promotion  association  for  putting 
over  the  trade-marked  electric  home 
through  an  advertising  and  selling  pro¬ 
gram. 

In  Newburgh,  N.  Y.,  we  demonstrated 
to  30,000  people  in  21  days  a  Red  Seal 
Electric  Home  at  a  cost  of  1/30  of  a  cent 
per  person.  It  was  the  first  Red  Seal 
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Home  demonstrated  in  the  United 
States,  and  before  it  was  open  two  days 
one  contractor  sold  four  complete  in¬ 
stallations,  and  four  of  his  old  custom¬ 
ers  came  to  him  and  asked  him  to  add 
such  additional  outlets  as  were  necessary 
to  meet  the  Red  Seal  Standard.  It  is 
still  the  talk  of  the  industry  locally. 
Price  cutting  is  an  almost  forgotten  is¬ 
sue.  Every  one  is  selling  quality,  con¬ 
venience  and  adequacy. 

« 

The  problem  of  holding  the  present 
domestic  gas  load  and  of  building  great¬ 
er  gas  sales  can  only  be  solved,  in  my 
opinion,  through  an  organized  local  unit 
functioning  as  a  part  of  a  comprehensive 
national  plan  based  on  national  adver¬ 
tising.  Such  a  national  campaign  must 
of  necessity  be  directed  toward  the  in¬ 
creased  sale  of  gas  to  each  of  the  present 
consumers  and  each  new  consumer  added 
to  the  lines.  The  most  practical  way  to 
do  this  is  to  co-operate  with  all  the  man¬ 
ufacturers  and  provide  the  means  to  that 
end — first,  through  the  appliance,  and 
then  by  maintaining  and  building  great¬ 
er  interest  in  each  appliance  in  order  to 
hold  the  market  up. 

• 

When  people  realize  that  the  gold  star 
is  a  nationally  accepted  standard  for  a 
home  provided  with  a  complete  and  con¬ 
venient  gas  service,  the  expense  involved 
on  the  part  of  the  customer  in  meeting 
the  local  gold  star  requirements  will 
represent  a  good  investment  which  will 
enhance  the  real  estate  value  of  his 
home.  It  is  only  through  national  ad¬ 
vertising  that  we  can  put  over  the  gold 
star  as  a  standard  for  appliances  tested 
and  approved  through  A.  G.  A.  labora¬ 
tory  tests  and  for  a  complete  and  con¬ 
venient  gas  service  in  the  home.  Nation¬ 
al  advertising  means  more  than  a  liberal 
amount  of  advertising  space  and  public¬ 


ity  to  stimulate  for  a  time  a  certain 
amount  of  good  will.  It  means  that  each 
individual  manufacturer  and  gas  com¬ 
pany  must  consistently  back  up  the 
statements  made  in  the  national  advertis¬ 
ing  by  promoting  the  sale  of  appliances 
meeting  A.  G.  A.  specifications  and  furn¬ 
ishing  the  public  with  good  gas  service 
in  every  sense  of  the  word. 

By  adopting  a  trade-mark  such  as  the 
gold  star,  popularizing  its  use,  and  mak¬ 
ing  it  a  permanent  national  standard, 
we  can  through  national  advertising 
create  an  early  public  acceptance  of  the 
idea.  To  turn  this  public  acceptance  of 
the  gold  star  idea  into  an  actual  demand 
for  gold  star  service  and  appliances  is 
the  next  step.  The  carrying  out  of  the 
next  step,  which  is  the  local  sales  follow¬ 
up,  is  the  vital  part  in  the  success  of  the 
national  campaign.  The  sales  follow-up 
is  strictly  a  matter  of  local  organization. 
Enthusiasm  can  be  stimulated  in  every 
community  to  the  point  of  demanding 
gold  star  standards,  through  the  co¬ 
operation  of  the  plumbers,  the  architects, 
the  builders  and  contractors,  the  gas 
company  and  all  others  in  the  communi¬ 
ty  connected  with  the  gas  service  or  ap¬ 
pliance  business. 

Through  such  a  national  campaign, 
composed  of  strong  local  co-operative 
organizations,  the  public  will  receive  the 
benefit  of  better  gas  equipment  and  serv¬ 
ice  by  knowing  what  to  demand  and 
where  to  get  it ;  manufacturers  and  deal¬ 
ers  will  sell  more  gas  appliances ;  plumb¬ 
ers  and  builders  will  get  more  profitable 
business ;  and  the  gas  company  will  sell 
more  gas.  In  short,  the  domestic  market 
for  gas  will  be  indefinitely  expanded  by 
popularizing  gas  usage  in  the  home  on  a 
national  basis. 

This  is  the  job  ahead  in  selling. 
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SELLING  DIRECT  TO  CUSTOMERS 


Martin  J.  Pierce,  Hoover  Vacuum  Sweeper  Co.,  Canton,  Ohio 


Selling  direct  to  the  consumer  is  not 
a  new  method  of  doing  business.  In  fact, 
I  daresay  every  man  and  woman  here 
can  remember  when  the  old-time  direct- 
to-consumer  salesman  came  into  their 
homes  and  sold  their  mothers  some  type 
of  merchandise.  It  is  true  that  that  type 
was  very  different  from  the  efficient  sell¬ 
ing  man  that  comes  in  today  with  appli¬ 
ances  or  merchandise  of  one  type  or 
another.  Today  we  stand  face  to  face 
with  the  opportunity  of  passing  on 
millions  of  dollars  worth  of  merchan¬ 
dise  if  we  do  organize,  train  and  grade 
men  to  go  out  into  the  field  for  actual  sell¬ 
ing. 

In  the  department  stores  of  this 
country  today,  according  to  Carnegie 
Institute  of  Technology  figures,  only  45 
people  going  into  the  department  store 
out  of  every  hundred  carry  out  pack¬ 
ages — 45%.  Here  is  a  place  where  the 
people  go  into  a  store  to  buy,  and  yet 
the  selling  organization  is  selling  only 
45%  of  them.  The  experience  in  the 
appliance  industry  is  that  the  salesman 
going  out  into  the  homes  and  hunting 
the  customers  is  selling  40%  of  them. 
I  think  it  is  a  mighty  tribute  to  the  men 
equipping  themselves  for  this  type  of 
merchandising  that  when  they  go  out 
and  hunt  up  their  customers  they  are 
practically  selling  as  many  per  hundred 
as  the  salesman  located  where  the  people 
actually  are  coming  in  and  asking  for 
the  merchandise. 

Not  long  ago  Mr.  Stanley  A.  Dennis, 
writing  in  “Electrical  Retailing”  said 


that  any  man  who  expects  house-to- 
house  selling  to  be  a  magic  wand  that 
the  dealer  can  flourish  whenever  he 
wishes  a  bushel  of  shekels,  is  mistaken. 
If  we  wait  until  the  dull  period  and 
attempt  to  grade  up  our  men  to  send 
them  out  to  do  the  particular  job,  it  will 
not  be  done.  It  is  a  program  that  has  to 
be  followed  through.  While  it  is  peaches 
and  cream  for  one  salesman,  it  is  cold 
pancakes  for  another.  It  is  successful 
not  because  of  location  or  appliance  or 
equipment  being  sold,  but  because  of  pre¬ 
paration  on  the  part  of  the  individual 
or  the  organization,  looking  forward  to 
this  method  of  distribution.  In  his  opin¬ 
ion,  for  the  most  part,  the  larger  dis¬ 
tribution  in  house-to-house  selling  will  be 
predetermined  by  working  out  satisfac¬ 
tory  and  sufficient  approach.  In  other 
words,  being  able  to  definitely  visualize 
to  the  housewife  or  man  being  sold  the 
necessity  or  opportunity  of  selling  in  this 
method. 

Possibly  the  thing  that  you  and  I  need 
to  have  in  mind  more  than  any  other, 
if  we  expect  to  grade  up  our  sales  curve 
by  this  method  of  distribution,  is  to  give 
serious  thought  to  the  man  or  woman 
who  is  going  to  go  into  the  house  to  do 
the  selling;  for  certainly  we  cannot  hope 
to  send  men  out  into  the  homes  of  the 
American  housewife  who  are  failures  in 
other  lines  of  business,  expecting 
simply  because  they  are  going  out  and 
selling  direct  they  are  going  to  make  a 
success  of  the  selling.  Selling  direct  to 
the  home  requires  the  same  scientific 
preparation  and  the  same  high  standards 
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on  the  part  of  the  selling  that  it  does  in 
selling  to  the  dealer  or  selling  over  the 
counter. 

Many  organizations  today  have  seen 
fit  to  advertise  their  salesmen  who  are 
going  into  the  homes  of  the  American 
housewife.  This  is  particularly  true  of 
the  Fuller  Brush  and  Real  Silk  Hosiery 
companies,  and  others.  In  other  words, 
they  are  giving  them  a  button,  or  some¬ 
thing  of  the  sort  to  designate  them,  so 
that  as  they  walk  into  the  house,  they 
may  be  able  to  refer  to  this  and  show  they 
are  representing  the  commodity  that  has 
already  been  advertised  and  with  which 
people  are  familiar. 

Direct-to-the-consumer  selling,  ladies 
and  gentlemen,  is  going  to  continue  to 
grow.  We  hear  it  discussed  at  state  con¬ 
ventions  of  retailers ;  and  it  is  my  priv¬ 
ilege  to  come  in  contact  with  a  number 
of  them  during  the  year.  Nothing  has 
been  discussed  more  during  the  last  three 
or  four  years  than  the  functioning  of 
direct-to-the-consumer  distribution.  This 
is  a  type  of  distribution  that  is  going  to 
continue.  If  the  retailer  who  is  sitting 
around  whining  because  this  type  of  mer¬ 
chandising  is  being  done  would  spend 
the  same  energy  in  doing  it  himself  he 
would  be  able  to  offset  the  seeming  loss 
in  business. 

If  we  are  going  to  carry  out  business 
in  this  way  there  are  three  things,  pos¬ 
sibly  four,  we  must  have  in  mind. 

1 —  An  absolute  justification  for  doing 
business  that  way.  In  other  words,  it  does 
not  pay  to  wait  until  we  fail  in  one  way 
to  start  to  do  it  another  way.  There 
must  be  an  absolute  justification. 

2 —  The  product  must  be  right.  Cer¬ 
tainly,  of  all  the  merchandise  being  dis¬ 
tributed  today,  that  which  is  going  di¬ 


rectly  to  the  consumer  by  route  of  the 
salesman  must  be  right,  because  it  can 
be  continued  and  enlarged  only  through 
the  good  will  created  by  the  first  sale.  In 
other  words,  the  sales  resistance  is  too 
great  to  carry  on  indefinitely  that  type 
of  distribution  unless  the  people  buying 
merchandise  are  going  to  help  themselves. 

It  may  be  interesting  to  note  that  in 
our  own  case  a  survey  was  made  not 
long  ago  of  30,000  users  of  our  product, 
made  by  an  independent  organization. 
This  showed  that  48%  of  these  people 
had  bought  our  merchandise  because  it 
had  been  recommended  by  other  people 
who  already  had  it  in  their  homes.  I 
daresay  the  distribution  of  any  commod¬ 
ity  going  through  your  stores  or  sales 
force  would  find  a  like  picture  if  you’d 
care  to  make  the  check  and  follow  it 
through.  In  other  words,  your  ranges, 
water  heaters — whatever  you  are  putting 
out;  the  man  that  has  one,  telling  his 
neighbor,  makes  it  easier  for  you  to 
carry  on  the  sale. 

3 —  The  right  type  of  organization 
needs  to  be  worked  out.  In  other  words,  a 
peculiar,  particular  and  definite  thing,  and 
unless  we  have  a  fighting  force  for  get¬ 
ting  sales  in  this  way,  we  shall  not  be 
able  to  attain  our  end. 

4 —  The  right  principles  of  service.  I 
know  of  no  way  today,  selling  direct  to 
the  consumer,  that  does  not  follow 
through  with  a  satisfactory  service,  mak¬ 
ing  it  possible  for  sales  to  increase  year 
by  year.  Service,  today,  is  just  as  im¬ 
portant  as  sales. 

5 —  The  right  kind  of  advertising. 

The  second  suggestion  I  wish  to  make 
is  this — selling  direct  to  the  consumer 
has  proved  successful  in  the  distribution 
of  all  kinds  of  commodities.  Sometimes 
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we  think  of  the  distribution  of  direct-to- 
the-consumer  as  being  confined  to  elec¬ 
trical  appliances  and  gas  appliances ;  and 
perhaps  this  field  above  all  others  has 
used  this  method.  And  yet  direct-to-the- 
consumer  distribution  has  been  used  by 
a  very  large  list  of  concerns  and  is  being 
used  today.  We  are  all  familiar  with  the 
Fuller  Brush  man,  of  whom  there  are 
about  5,000  today,  going  to  your  house 
and  mine,  distributing  one  to  one  and  a 
half  million  dollars  worth  of  brushes 
per  month.  He  has  today  a  very  definite 
method. 

The  Fuller  Brush  man  is  given  an  ex¬ 
clusive  territory  of  approximately  20,000 
people.  A  salesman  is  expected  to  make 
20  demonstrations  a  day.  He  leaves  a 
card  the  night  before,  comes  back  the  next 
day  and  says,  “I  have  a  brush  in  ex¬ 
change  for  the  card.” 

“Oh  yes,”  says  the  housewife,  “I  re¬ 
member.  I  left  it  on  the  kitchen  table.” 

He  suggests  that  he  will  step  inside  to 
get  the  brush  out  of  the  case  but  he 
doesn’t  see  any  place  to  put  his  port¬ 
folio,  and  so  he  walks  right  in  and  opens 
his  portfolio  on  the  table.  Do  you  know 
where  the  brush  that  he  is  going  to  give 
the  housewife  is  ?  Right  down  on  the 
bottom.  He  has  a  method  of  arranging 
samples  so  that  when  he  gets  the  small 
brush  to  give  the  housewife  he  has  his 
samples  scattered  all  around  and  imme¬ 
diately  he  commences  to  tell  her  about 
them. 

I  don’t  know  if  you  have  ever  figured 
the  average  cost  to  you  of  the  Fuller 
man’s  call,  but  in  our  house  it  is  $6.40 
per  call — sometimes  less  and  sometimes 
more;  one  time  he  got  $18.50  at  one 
crack.  You  would  think  those  fellows 
would  finally  sell  out  but  they  don’t. 
Now  they  have  a  brush  to  clean  brushes. 


That  surely  is  the  last  one.  It  shows  their 
persistency  and  their  type  of  merchan¬ 
dising  and  the  unusual  care  with  which 
they  are  carrying  forward  their  program. 

The  Holland  Furnace  people  in  Can¬ 
ton,  Ohio,  checked  up  sales  and  they 
find  that  they  have  put  in  our  town,  in 
the  last  four  or  five  years,  2,000  Holland 
furnaces,  sold  direct  to  the  consumer. 
Their  agent  told  me  it  is  practically  im¬ 
possible  to  put  a  Holland  furnace  in  a 
new  house  because  the  heating  and  pip¬ 
ing  is  let  out  on  a  competitive  bid  and  they 
cannot  come  in  competition  with  others. 
Therefore,  their  sales  are  made  as  a  re¬ 
sult  of  salesmen  going  from  door  to 
door  early  in  the  spring,  offering  to 
clean  furnaces,  thus  finding  those  ready 
to  be  replaced  and  getting  leads  for  new 
prospects. 

Last  Saturday  I  found  a  hole  had 
rotted  in  the  smokestack  leading  into  the 
chimney  of  my  furnace.  I  called  the  Hol¬ 
land  people  up  and  told  them  we  couldn’t 
have  a  fire  in  the  furnace  until  that  was 
fixed.  The  man  was  out  there  within 
three  hours,  and  at  8  :40  at  night.  I  call 
that  a  follow-through  in  service.  Not 
only  that,  he  had  had  no  supper  and  when 
he  mentioned  the  fact,  going  down  the 
stairs,  Mrs.  Pierce  took  pity  on  him  and 
gave  him  something  to  eat. 

Here  is  the  point — there  is  a  persis¬ 
tent,  militant  organization  and  a  definite 
follow-up  in  the  way  of  service,  keeping 
the  stuff  sold  to  the  man  who  bought  it. 
And  as  a  result,  their  sales  are  going  for¬ 
ward  by  leaps  and  bounds. 

Another  type  of  direct  selling  I  ran 
into  recently  was  new  to  me.  In  a  hard¬ 
ware  store  in  Carlinville,  Illinois,  every 
time  a  salesman  wasn’t  busy,  the  manager 
loaded  him  up  with  brooms,  mops, 
brushes,  etc.,  and  sent  him  down  the 
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street.  “Good  morning,  Mrs.  Brown” — 
this  being  a  small  town — “I  thought 
you  would  like  to  see  some  of  the  equip¬ 
ment  that  was  just  shipped  in,”  and  he 
goes  ahead  and  explains  them  to  her.  If 
she  insists  on  buying  something  rather 
than  coming  into  the  store  to  buy,  all 
right  he  will  let  her  have  it — it’s  only  a 
sample  but  he  will  go  back  to  the  store 
and  get  another  one.  While  he  is  selling 

these  small  articles  he  makes  a  survey 

•> 

for  the  larger  pieces  of  merchandise, 
finding  out  about  washing  machines,  vac¬ 
uum  cleaners,  ice-boxes,  etc.,  all  the  other 
things,  and  he  is  building  up  the  business. 
Mr.  Woodward,  a  member  of  the  firm, 
told  me  that  on  the  original  survey 
enough  merchandise  was  sold  by  the 
men  going  into  the  homes  to  pay  the  ex¬ 
penses  for  carrying  on  the  campaign. 

I  presume  everyone  here  is  familiar 
with  the  Detroit  Vapor  Stove  Company. 
They  have  a  carload  proposition  which 
they  sell  to  the  dealer,  and  it  is  backed 
up  by  the  salesman’s  definite  assurance 
that  he  will  be  right  on  the  job  until  the 
stoves  are  sold  to  satisfied  users.  They 
show  the  dealer  how  to  distribute  the 
number  of  stoves  and  not  put  on  an 
additional  force.  During  the  forenoon 
the  men  and  the  girls  in  the  store  use  the 
telephone  while  the  other  men  go  out 
and  spend  an  hour  or  an  hour  and  a  half 
making  calls,  making  a  canvass  for  live 
leads.  They  sell  the  stoves,  get  the  profit, 
and  do  it  quickly.  I  ran  into  that  with  one 
of  our  own  dealers  the  other  day — that 
fellow  had  been  argued  into  buying  a 
carload  of  stoves  where  he  only  intended 
to  buy  six  or  eight. 

The  Real  Silk  Hosiery  are  just  as  pop¬ 
ular  today  and  doing  as  big  a  job  as  the 
Fuller  Brush,  the  only  difference  being 
they  have  had  so  much  competition  com¬ 
ing  into  the  field  it  has  made  it  hard  for 
them  to  survive.  The  Fuller  Brush  people 


got  their  name  across  so  definitely  in  the 
minds  of  the  public  that  when  competi¬ 
tion  came  they  were  on  top.  They  have 
a  double  canvass  method,  going  down 
the  street  leaving  literature  and  coming 
back  within  a  day  or  two  to  follow  up. 
That  is  backed  up  with  national  adver¬ 
tising. 

For  the  most  part  it  is  a  simple  selling 
method  where  the  individuals  are  graded 
up,  one  by  one,  backed  with  national  ad¬ 
vertising,  to  go  out  and  do  a  definite  and 
specific  thing,  and  then  the  law  of  aver¬ 
ages  works.  The  Fuller  Brush  man,  after 
three  years,  gets  into  nine  out  of  ten 
homes  where  he  calls. 

The  third  thing  is  this — the  following 
methods  have  proved  successful  in  house- 
to-house  selling.  One  lighting  company 
that  I  am  familiar  with  has  divided  the 
city  up  into  zones  or  districts.  They  put 
into  these  districts  a  man  who  is  to  follow 
through  their  customers  and  becomes 
their  representative  in  that  particular 
district.  He  is  representing  all  types  of 
merchandise,  but  the  main  purpose  he  is 
there  for  is  to  keep  definitely  open  the 
channels  of  good  will  between  the  homes 
in  that  district  and  the  company  he  rep¬ 
resents.  In  other  words  it  is  more  im¬ 
portant  for  the  people  employing  him 
that  good  will  shall  be  built  up  than  that 
he  simply  make  a  sale  of  a  particular  type 
of  appliance.  As  they  need  appliances, 
they  will  come  to  the  organization  to  buy 
them. 

Another  organization  selling  in  a  simi¬ 
lar  way  is  using  distribution  blocks  of 
nine  city  blocks,  three  each  way.  A  man 
is  put  in  to  work  house-to-house  in  the 
territory  until  it  has  been  definitely  and 
thoroughly  covered.  When  that  has  been 
done  they  give  him  another  series  of  nine 
blocks.  The  difficulty  with  most  organi¬ 
zations  doing  this  kind  is  that  they  lose 
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so  much  time.  The  man  starts  down  the 
street  and  tomorrow  morning  he  may 
be  one,  two  or  three  miles  away  from  the 
place  he  started.  In  the  nine-block  sys¬ 
tem  it  has  been  proved  that  the  man 
will  be  immediately  in  front  of  the  pros¬ 
pect  or  not  more  than  three  or  four 
blocks  away  at  any  time  during  the  week 
he  happens  to  be  out  working.  Stop  and 
visualize  that.  It  makes  back  calls,  follow 
up  and  all  of  the  other  necessary  work 
for  house-to-house  selling  very  much 
easier. 

In  Ashland,  Ohio,  one  of  our  men  was 
recently  talking  to  a  hardware  dealer. 
This  fellow  has  sold  $10,000  worth  of 
paint  this  year  as  a  result  of  house-to- 
house  selling.  His  method  is  to  go  along 
the  road  or  street  until  he  sees  a  house 
that  needs  painting.  He  goes  in  and  says, 
“What  about  painting  this  house  ?”  and  he 
commences  to  talk  paint.  Ten  thousand 
dollars  worth  of  business  has  come  to  his 
store  as  a  result  of  going  out  and  telling 
them  this  story. 

Several  years  ago  the  Remington 
Typewriter  Company  (I  think  it  was), 
had  one  territory  in  which  they  were  not 
getting  the  volume  of  business  they 
wanted.  The  manager  hit  upon  a  plan 
and  picked  out  the  fellow  who,  the 
month  before,  received  the  smallest 
amount  of  money  in  commissions,  and 
started  in  a  certain  section.  His  respon¬ 
sibility  was  to  go  to  the  office,  present 
himself  and  say,  “I  am  the  Remington 
man.  Do  you  want  to  buy  a  Remington 
typewriter,  or  are  any  of  your  Reming¬ 
tons  not  giving  full  satisfaction?”  He 
left  his  card.  At  the  end  of  ninety  days 
that  fellow  earned  more  money  than  he 
ever  earned  before,  and  at  the  end  of  six 
months  he  was  the  star  salesman  in  the 
organization.  You’d  think  that  that 
would  be  easy  selling.  What  was  it  ?  The 
secret  of  it  was  just  exposing  himself  to 


sales — that’s  all.  The  law  of  averages 
will  take  care  of  anybody  if  they  will 
just  go  out  and  expose  themselves  to 
people  who  might  be  in  the  market  for 
the  product  they  are  selling. 

Certainly  you  cannot  think  of  any 
lower  grade  of  selling  than  simply  say¬ 
ing,  “Do  you  want  to  buy  a  typewriter?” 
Just  keeping  the  thing  in  mind  by  defi¬ 
nitely  following  through  every  conceiv¬ 
able  prospect  in  his  territory,  he  was 
able  to  line  them  up  for  his  organization. 

During  the  past  five  years  practically 
every  community  has  had  one  or  more 
“Electric  Homes.”  We  have  participated 
in  a  number  of  them  throughout  the 
United  States.  The  primary  purpose  of 
them,  of  course,  is  to  be  able  to  grade  up 
people’s  thinking  regarding  electrical  ap¬ 
pliances.  As  Mr.  Canniff  said  a  while 
ago,  when  you  come  in  contact  with  a 
certain  piece  of  electrical  or  gas  appli¬ 
ance  with  which  you  are  not  familiar, 
and  you  find  it  working,  you  get  an  urge 
to  buy  it.  So  these  homes  have  a  won¬ 
derful  opportunity  for  popularizing — in 
other  words,  grading  up — people’s 
wants.  To  some  extent  we  sent  men  out 
into  the  homes,  presenting  the  merchan¬ 
dise,  simply  getting  into  the  home  by 
calling  the  attention  of  the  housewife 
or  the  husband  to  that  particular  appli¬ 
ance,  and  in  that  way  being  able  to 
work  out  a  larger  need  and  a  larger  de¬ 
mand  for  the  merchandise  we  have. 

For  several  years  Leslie  King  of  the 
Morehouse-Martens  Department  Store  in 
Columbus  had  charge  of  the  sales  of  vic- 
trolas  and  vacuum  cleaners.  He  recently 
wrote  this^“For  every  100  houses  can¬ 
vassed  the  salesmen  would  find  10  live 
prospects.  From  every  10  live  prospects 
on  the  average  would  make  four  sales.” 
In  other  words,  his  particular  problem 
then  is  to  be  able  to  get  his  salesmen  into 
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a  certain  number  of  homes,  if  it  be  200 
a  week,  400  a  week  or  500  a  week — 
whatever  they  can  do.  We  feel  if  a  man 
sees  50  homes  a  day  he  has  done  a  good 
day’s  work ;  some  organizations  feel  100 
a  day.  But  if  he  gets  into  100  homes,  it 
means  that  he  has  10  live  prospects,  and 
out  of  that  he  will  ultimately  make  4 
sales. 

In  our  own  organization  we  have  come 
to  a  few  definite  ideas  as  to  the  type  of 
men  who  ought  to  do  this  particular  job. 
First  of  all,  the  man  who  is  going  to  sell 
appliances  to  women  ought  to  have  had 
some  experience  in  selling  to  women.  It 
doesn’t  make  any  difference  what  it  was 
— department  store  men,  grocery  store 
men,  even  a  milk  man — it  helps  him  to 
be  able  to  know  how  to  adjust  himself 
to  the  peculiarities  of  the  average  woman 
when  she  is  making  a  purchase. 

A  man  must  be  accustomed  to  hard 
work.  Men  with  a  passion  for  white 
collars  and  with  the  instincts  of  a  pool- 
room  lizard  never  make  good  in  house- 
to-house  work.  A  man  may  have  worked 
on  a  farm,  in  a  mine,  a  factory  or  a 
blacksmith  shop  and  be  a  good  house-to- 
house  salesman,  but  no  man  who  has 
been  accustomed  to  make  his  living  in  an 
easy  way,  putting  in  short  hours,  will 
ever  develop  into  a  successful  house-to- 
house  salesman. 

Then  again  the  prospective  salesmen 
should  be  men  of  certain  responsibility, 
— men  who  have  experience  and  can 
adapt  themselves  and  stay  put. 

We  had  an  experience  in  our  own  or¬ 
ganization  in  Dayton.  A  man  came  to  us 
after  having  worked  in  a  department 
store  for  $100  a  month.  The  first  month 
with  us  he  made  $125,  the  next  month 
$150,  and  finally,  by  unusual  effort  on 
the  part  of  our  manager,  we  got  him  up 


to  the  place  where  he  got  $225.  He  re¬ 
signed.  You  would  think  he’d  be  tickled 
to  death  with  his  job.  Why  did  he  re¬ 
sign?  He  said  he’d  be  damned  if  he’d 
work  that  hard  for  anybody.  And  he 
went  back  to  his  old  job  at  $100  a  month. 

These  figures  I  will  give  rapidly  but 
they  are  taken  from  what  are  known  in 
our  organization  as  Top-Notchers,” 
representing  about  250  men  out  of  a  pos¬ 
sible  2500.  They  are  the  fellows  who 
stay  with  us.  First  of  all,  we  found  this 
— the  fellow  under  25  years  of  age  didn’t 
do  well  with  us.  In  other  words,  he  had 
not  yet  been  seasoned — too  many  things 
lured  him  as  he  went  down  the  street. 
Thirty-three  and  one-third  per  cent  were 
between  25  and  31  years,  but  57  per  cent 
were  over  31.  In  other  words,  57  per 
cent  of  our  successes  were  over  31  years 
of  age. 

Again,  fellows  that  are  single  don’t  do 
anything  for  us.  Only  a  very  small  per¬ 
centage  of  the  single  fellows  make  good, 
only  20  per  cent  at  this  meeting,  and  out 
of  that  20  per  cent  12  per  cent  had  a  re¬ 
sponsibility  equal  to  a  family — mother 
or  father  to  support,  brother  or  sister  in 
school — some  responsibility  that  steadied 
them. 

From  the  standpoint  of  education,  we 
find  that  that  which  approximates  high- 
school  education  is  best  for  us.  We  have 
had  a  few  college  men  and  have  some 
now,  but  the  college  men  who  have  made 
good  with  us  have  been  those  who  have 
worked  in  college  to  support  themselves, 
or  who  have  had  a  selling  experience  be¬ 
fore  they  went  into  school. 

I  just  want  to  add  this  (although  I 
don’t  want  to  be  misquoted)  our  problem 
in  our  company  is  for  the  college  man  to 
forget  he  has  been  in  college.  I  don’t 
want  to  be  misunderstood.  He  has  the 
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ability,  but  when  he  takes  a  Hoover 
sweeper  and  starts  down  the  street,  he 
commences  to  look  around  to  see  if  there 
are  any  of  his  friends  around.  He  has  to 
be  proud  of  it  and  let  everybody  know 
that  he  is  working  for  that  company,  to 
make  a  success,  be  it  a  gas  range  or  a 
sweeper. 

Fifty-one  of  those  present  came  from 
house-to-house  selling;  15%  had  had  re¬ 
tail  store  experience;  10%  had  worked 
for  wholesalers  or  manufacturers,  sell¬ 
ing  to  dealers ;  only  14%  of  the  men  had 
not  had  some  definite  experience  before. 
Ninety-five  per  cent  of  the  men  present 
had  the  ability  to  save  money. 

If  a  man  has  ability4  to  save  money, 
that  is  the  acid  test  for  us.  The  fellow 
who  hasn’t  something  to  show  for  the 
work  he  is  doing  won’t  make  a  success 
with  us. 

Again,  men  who  have  worked  on  com¬ 
mission  are  successful  with  us.  Only 
14%  of  the  men  with  us  that  make  suc¬ 
cesses  come  from  what  are  known  as  the 
mechanical  walks  of  life — farms  and  all 
trades  in  this  group ;  practically  all  of 
the  others  we  pick  with  some  kind  of  a 
business  experience. 

The  last  thing  I  want  to  suggest  is 
this — membership  in  organization.  It  is 
a  queer  thing,  nevertheless  it  is  a  fact, 
that  a  fellow  who  is  a  member  of  one 
organization  has  a  high  batting  average ; 
when  tied  up  with  three  or  four  organ¬ 
izations,  very  active,  it  usually  multiplies 
his  success,  or  opportunities  for  success, 
three  or  four  times,  particularly  if  he  is 
a  leader.  If  he  is  a  member  of  a  Sunday 
school  class,  president  or  secretary, 
chorister,  or  something,  and  is  out  in 
front  leading  men,  the  ability  to  lead 
that  gang  to  do  anything  will  give  him 
the  ability  to  go  out  and  sell  our  product. 


Now,  for  the  grading  up  of  the  men. 
First,  the  job;  next  the  selection  of  the 
men,  and  then  the  follow  through.  Where 
we  have  fallen  down  in  the  past  is  when 
we  got  a  man  in  the  right  capacity  and 
made  him,  we  were  done  with  him.  We 
find  our  salesmen  need  a  shot  in  the  arm 
at  least  onee  a  week ;  and  then  have  at 
least  one  grand  jazzing  once  a  year,  or 
possibly  once  a  month. 

Get  them  in  for  a  day  or  an  evening. 
Our  evening  meetings  run  from  two  to 
four  and  a  half  hours.  Get  them  to  ask 
questions,  to  argue  over  points.  You  are 
getting  something  out  of  them  then.  For 
the  most  part,  men  go  out  and  use  over 
and  over  again  their  points  of  arguments 
until  they  get  threadbare  and  they  lose 
interest.  Then  they  commence  to  slump. 
Give  them  new  ideas,  new  methods  of 
presentation. 

At  a  meeting  the  other  night,  I  gave 
five  things  regarding  the  sale  of  our 
product  that  had  been  given  a  year  ago 
in  the  convention  last  July.  Not  one  in 
the  whole  crowd  recognized  the  five ;  yet 
they  were  all  old,  given  at  our  conven¬ 
tion  and  passed  out;  nobody  recognized 
them.  All  very  simple  enough — they 
need  to  get  the  new  point  of  view.  So 
we  have  the  job  of  training. 

Next  we  have  the  job  of  schooling. 
Our  policy  is  this:  put  a  man  on,  train 
him  and  when  he  has  proven  he  can  sell 
your  product,  then  educate  him.  But  not 
until  then,  because  you  waste  a  lot  of 
time,  money  and  patience. 

Here  is  our  experience.  We  must  see 
ten  men  to  hire  one;  out  of  every  three 
we  hire,  one  makes  good — thirty  men 
for  one  success. 

The  last  thing  is  sales  meetings,  not 
merely  instructional  but  for  the  most 
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part  inspirational.  Seven  men  last  week 
sold  seventy-one  machines  in  a  certain 
town.  That’s  pretty  good  selling.  I 
commenced  to  talk  to  them  and  tell  them 
how  proud  we  were  to  have  a  record  like 
that.  Then  I  said,  “Now,  how  many  of 
you  actually  worked  eight  hours  a  day 
to  sell  this  much?”  Nobody  held  up  his 
hand.  “Well,  that’s  good,  but  it  might 
have  been  better.”  Just  don’t  let  the 
fellow  know  you  think  he  has  arrived. 
I  don’t  know  of  anything  that  tears 
down  his  real  ability  any  quicker  than 
letting  him  think  he  has  actually  arrived 
and  sitting  on  a  front  seat.  If  he  has  ar¬ 
rived  and  is  sitting  on  a  front  seat,  move 


it  back  and  put  up  another  row.  In  other 
words,  put  up  new  standards. 

I  want  you  to  visualize  this  one  thing — 
in  our  merchandise  there  are  hundreds  of 
millions  of  dollars  worth  of  goods  to  be 
sold.  We  must  work  out  methods  that 
take  it  to  the  homes  of  people  to  sell  if 
we  are  going  to  be  able  to  get  our  mar¬ 
ket.  In  the  electrical  game,  from  the 
standpoint  of  the  three  major  appliances 
— cleaners,  washers  and  ironers — 85  out 
of  every  100  that  are  sold  are  sold  in  the 
homes.  Gentlemen,  as  long  as  85  out  of 
every  hundred  are  sold  in  the  homes,  I 
imagine  in  your  case  it  will  be  just  as 
high.  Our  job  is  a  home  job. 


ORGANIZING  THE  SALES  DEPARTMENT 


Melvin  T.  Copeland,  Director,  Bureau  of  Business  Research,  Harvard  University 


In  undertaking  to  discuss  with  you 
the  problems  of  organizing  the  sales  de¬ 
partment  in  the  gas  business,  I  am 
handicapped  by  the  fact  that  my  only 
knowledge  of  your  industry  is  that  of  a 
layman.  Others  on  our  staff  could  speak 
with  some  authority  on  the  problems  of 
your  industry,  but  I  can  bring  only  my 
experience  with  other  industries  and,  as 
I  have  said,  a  layman’s  knowledge  of  the 
gas  industry.  I  judge  that  the  gas  busi¬ 
ness  may  not  have  all  the  problems  that 
are  experienced  by  other  industries,  but 
I  suspect  that  your  merchandising  prob¬ 
lems  probably  are  more  like  those  of  other 
businesses  than  frequently  is  assumed. 

In  organizing  the  sales  department, 
the  first  step  is  to  analyze  the  task  to  be 
performed.  Every  sound  merchandising 
plan  must  start  with  the  consumer’s 
point  of  view  with  a  recognition  of  his 
buying  habits,  preferences,  and  motives. 


It  is  from  that  standpoint,  therefore,  that 
I  will  approach  the  problem  of  sales  or¬ 
ganization  in  your  industry. 

Using  this  starting  point,  .the  sales 
problems  of  a  gas  company,  it  appears  to 
me,  usually  fall  into  three  general 
groups, — first,  those  relating  to  appli¬ 
ances  ;  second,  those  relating  to  industri¬ 
al  uses ;  and  third,  those  relating  to  by¬ 
products  such  as  coke.  I  am  taking  for 
granted  that  in  most  communities  where 
gas  companies  are  established,  a  large 
proportion  of  the  houses  are  piped  for 
gas.  Insofar  as  this  is  true,  it  means  that 
a  possible  fourth  division  on  the  secur¬ 
ing  of  new  installations  in  homes  is  a 
minimum  problem.  I  am  passing  over 
that  entirely.  The  three  groups  of  prob¬ 
lems  to  which  I  referred  indicate  three 
distinct  segments  of  your  market  with 
different  consumers  or  at  least  different 
buying  habits  and  motives.  Under  these 
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circumstances,  it  follows,  I  believe,  that 
separate  provision  should  be  made  for 
each  segment  of  the  market  in  planning 
the  sales  department.  This  is  in  line  with 
the  experience  of  other  industries  where 
a  segregation  of  the  sales  organization 
has  usually  been  found  advisable  for  dis¬ 
tinct  and  substantial  segments  of  the 
market. 

Taking  the  divisions  I  have  just  indi¬ 
cated  in  reverse  order,  the  first  that  I 
will  refer  to  is  that  which  includes  in¬ 
dustrial  users  of  gas  such  as  bakeries, 
laundries,  restaurants,  hotels,  and  mills 
and  factories  of  various  kinds.  Under 
this  same  heading  perhaps  the  users  of 
gas  steam  radiators  also  should  be  in¬ 
cluded.  The  outstanding  characteristics 
of  this  market  apparently  are  as  fol¬ 
lows  :  in  the  first  place,  each  customer 
ordinarily  will  use  a  large  quantity  of 
gas.  The  customers  must  be  sought  out 
individually.  The  rate  schedule  must  be 
especially  adjusted  in  order  to  stimulate 
the  use  of  gas  for  industrial  purposes  on 
a  large  scale.  Here  I  understand  that 
gas  companies  generally  have  not  gone 
as  far  as  the  electric  companies  in  cater¬ 
ing  to  industrial  patronage.  Because  of 
the  type  of  customer  and  the  special  cir¬ 
cumstances  surrounding  the  use  of  gas 
for  industrial  purposes,  each  prospective 
customer,  before  installing  gas  equip¬ 
ment,  will  want  instruction  as  to  its  po¬ 
tential  use,  aid  in  preparing  specifica¬ 
tions  for  the  installation,  and  assurance 
of  economy  and  dependability  in  use 
after  the  installation.  This  means  that 
the  salesman  must  give  careful  attention 
to  the  special  requirements  of  each  pros¬ 
pective  customer  and  the  salesman  must 
render  industrial  engineering  service  in 
order  to  consummate  sales. 

The  gas  company  must  be  ready  to 
make  repairs  to  the  equipment  or  to 
remedy  defects  in  equipment  or  service 


on  short  notice.  This  clearly  is  a  special¬ 
ized  market  and  consequently  calls  for 
separate  provision  within  the  sales  or¬ 
ganization. 

The  second  division  of  the  market  is 
that  which  relates  to  by-products.  This 
market,  or  group  of  markets,  is  distinct 
from  the  other  two  groups.  At  the 
present  time,  the  anthracite  coal  strike 
affords  a  good  illustration  of  the  mer¬ 
chandising  problems  in  this  branch  of 
the  gas  business.  The  coal  strike,  un¬ 
fortunately,  is  no  longer  a  novelty.  One 
would  have  to  be  an  optimist  to  expect 
that  the  present  suspension  of  operations 
would  be  the  last  in  the  anthracite  field. 
Yet  how  many  gas  companies  are  utiliz¬ 
ing  this  opportunity  to  win  an  effective 
share  of  the  coal  market  and  hold  it  after 
the  strike  is  settled?  If  coke  will  give 
satisfactory  service  for  heating,  this 
emergency  offers  an  opportunity  to  se¬ 
cure  a  permanent  foothold.  From  the 
merchandising  standpoint,  however,  this 
emergency  should  be  utilized  to  induce 
consumers  to  buy  coke,  not  as  a  tem¬ 
porary  substitute,  but  on  its  inherent 
merits  as  fuel  with  the  expectation  of 
continued  use.  An  article  which  is  offered 
merely  as  a  temporary  substitute  in¬ 
evitably  is  disparaged,  and  if  it  is  offered 
primarily  as  a  temporary  substitute, 
patronage  will  revert  to  anthracite  coal 
as  soon  as  an  adequate  supply  becomes 
available. 

To  digress  a  bit  further,  I  will  venture 
to  express  the  opinion  that  the  anthra¬ 
cite  coal  strike  would  present  far  less 
serious  aspects  if  the  producers  of  coke 
and  bituminous  coal  had  been  employing 
real  merchandising  methods  continually. 
I  judge  that,  in  general,  they  have  not 
been  acquainting  consumers  with  the 
uses  to  which  these  other  fuels  are  suited 
and  have  not  been  making  it  easy  for 
consumers  to  buy  those  fuels.  In  this 
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respect,  the  bituminous  coal  companies 
have  been  even  poorer  merchandisers  in 
the  northeastern  part  of  the  United 
States  than  the  coke  producers.  This, 
however,  is  a  digression  which  I  will  not 
undertake  to  follow  further,  but  I  will 
use  it  merely  as  an  example  for  pointing 
out  the  fact  that  the  peculiar  character¬ 
istics  of  the  by-product  market  and  the 
buying  habits  and  motives  which  govern 
the  action  of  consumers  in  this  market 
also  call  for  separate  provision  in  the 
sales  organization. 

The  third  segment  of  the  market  is 
that  for  appliances  and  here  there  are 
two  sub-divisions — one  relating  to  the 
sale  of  the  appliances,  and  the  other, 
service  in  maintaining  the  satisfactory 
operation  of  the  appliances. 

The  problem  here  is  the  same  funda¬ 
mentally  as  the  merchandising  problem 
of  many  other  industries.  The  task  is  to 
serve  customers  so  that  they  will  secure 
the  maximum  satisfaction  from  the  use 
of  gas  and  thereby  consume  the  maxi¬ 
mum  quantity  consistent  with  their  real 
interests.  Here  a  gas  company  comes 
into  competition  with  many  other  arti¬ 
cles  and  services  for  a  share  of  the  con¬ 
sumer’s  dollars.  Consumers  must  decide 
whether  to  spend  their  money  for  new 
gas  appliances  and  for  the  use  of  those 
appliances  or  for  other  commodities  and 
pleasures.  The  gas  industry,  I  believe,  is 
handicapped  by  the  tradition  that  mer¬ 
chandising  effort  is  not  needed.  This 
tradition,  growing  out  of  the  fact  that 
a  gas  company  usually  has  a  local  mo¬ 
nopoly  of  the  gas  business,  has  resulted 
in  a  “take  it  or  leave  it”  attitude  which 
gives  the  impression  of  indifference  to 
customers.  This  is  not  true  probably  of 
every  gas  company,  but  there  is  good 
reason  for  thinking  that  it  is  fairly  typi¬ 
cal.  The  effect  of  this  attitude  is  that 
many  consumers  probably  are  spending 


money  for  other  purposes  when  they 
might  secure  greater  satisfaction  if  they 
spent  it  for  gas.  They  are  spending  it 
for  other  purposes  because  the  other 
industries,  speaking  generally,  are  better 
merchandisers  than  the  gas  companies. 
These  other  industries  have  recognized 
the  fact  that  consumers  prefer  to  spend 
their  money  where  their  patronage  ap¬ 
pears  to  be  gratefully  received  rather 
than  indifferently  accepted. 

Consumers  will  buy  gas  appliances 
and  use  gas  to  the  maximum  only  when 
their  buying  motives  are  properly  aroused. 
This  is  merely  applying  the  same  rule 
that  governs  other  industries  that  are 
conspicuously  successful  in  merchandis¬ 
ing.  When  we  come  to  the  subject  of 
consumers’  buying  motives,  it  is  well 
to  recognize  clearly  at  the  outset  that  the 
primary  buying  motive  of  consumers 
ordinarily  is  not  price  but  rather  the  re¬ 
sult  to  be  accomplished.  Consumers  do 
not  decide  to  buy  gas  appliances  primar¬ 
ily  because  they  are  cheap  but  rather 
because  of  the  service  that  those  appli¬ 
ances  will  render. 

Such  motives  as  making  the  work 
easier,  securing  better  results  in  baking, 
for  example,  maintaining  reputation  for 
good  cooking,  or  personal  comfort  such 
as  having  hot  water  easily  available  for 
the  bath  or  shaving,  are  examples  of  the 
motives  which  induce  consumers  to  buy 
gas  appliances  and  use  gas.  If  those  mo¬ 
tives  are  effectively  aroused,  the  question 
of  price  becomes  secondary.  So  far  as 
the  appliance  business  is  concerned, 
therefore,  one  of  the  major  tasks  of  the 
sales  department  of  a  gas  company  is 
to  arouse  these  buying  motives.  It  is 
not  safe  to  assume  that  customers  auto¬ 
matically  are  impelled  by  these  motives 
to  the  maximum  expenditure  for  gas 
appliances  in  the  face  of  the  competi¬ 
tion  of  other  industries. 
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In  merchandising  gas  appliances,  it 
seems  to  me  that  a  gas  company  ought 
to  undertake  to  induce  other  stores  in 
the  community  which  sell  heating  appli¬ 
ances  to  put  as  much  sales  effort  as  pos¬ 
sible  on  gas  appliances.  Far  better  re¬ 
sults  will  be  secured  by  having  the  en¬ 
thusiastic  co-operation  of  these  mer¬ 
chants  in  promoting  the  sales  and  use  of 
gas  appliances  than  to  have  them  apathet¬ 
ic  or  disposed,  where  possible,  to  divert 
sales  to  other  heating  equipment.  In  this 
connection,  it  may  be  desirable,  for  ex¬ 
ample,  to  permit  other  stores  to  assure 
customers  that  the  gas  company  will 
render  the  same  sort  of  service  on  ap¬ 
pliances  sold  by  those  stores  that  it  ren¬ 
ders  on  the  appliances  which  it  sells  and 
on  the  same  terms.  The  purpose  of  such 
a  policy  is  to  secure  the  maximum  sales 
effort  on  appliances,  because  the  more 
appliances  that  are  sold  the  more  gas 
will  be  used,  and  in  referring  to  the 
maximum  use  of  gas,  I  do  not  mean 
wasteful  or  unnecessary  use  but  rather 
use  which  will  render  real  satisfaction 
to  consumers.  Any  other  sort  of  exten¬ 
sion  of  the  market  would  be  shortsighted 
and  would  create  a  thoroughly  undesir¬ 
able  hangover. 

Another  major  task  of  the  appliance 
department  should  be  to  aid  customers 
adequately  in  keeping  their  equipment 
in  first  class  condition.  When  a  customer 
has  a  dilapidated  stove  or  clogged  burn¬ 
ers,  the  effect  is  that  the  appliance  gives 
poor  results  and  customers  are  dis¬ 
couraged  from  using  it  as  extensively  as 
if  it  were  operating  well.  This  leads  to 
dissatisfaction  with  the  results  that  are 
obtained,  a  diversion  of  expenditures 
to  other  purposes,  and  a  lukewarm  atti¬ 
tude  in  recommending  the  purchase  of 
appliances  to  friends  and  neighbors. 
Whether  the  service  in  maintaining 
equipment  in  first  class  condition  is  ren¬ 
dered  free  or  not  is  a  secondary  matter. 


If  consumers  are  led  to  appreciate  the 
results  to  be  secured,  they  will  be  will¬ 
ing  to  pay  for  the  benefits  received. 

In  order  to  carry  out  this  task,  provis¬ 
ion  should  be  made  in  the  sales  plan  for 
letting  customers  know  of  the  service 
that  is  available  and  they  should  be  in¬ 
duced  to  use  that  service  liberally. 

In  promoting  the  sales  of  appliances 
and  in  securing  proper  maintenance  of 
the  appliances  already  installed,  a  gas 
company  is  in  a  particularly  strategic 
position.  In  fact,  most  other  industries 
would  count  themselves  fortunate  indeed 
if  they  had  similar  knowledge  of  the 
identity  of  their  customers  and  access  to 
them.  The  gas  company  knows  who  its 
customers  are.  It  has  an  opportunity 
for  keeping  a  record  of  the  equipment 
of  each  customer  in  order  to  know  where 
a  potential  market  exists  for  the  sales  of 
new  appliances.  This  record  can  be  se¬ 
cured  from  the  sales  records  of  the  com¬ 
pany  and  by  means  of  inspection  at  the 
time  meters  are  read.  It  seems  to  me 
that  it  should  be  a  fairly  simple  matter 
for  a  gas  company  to  ascertain  just  what 
appliances  have  been  installed  by  each 
customer.  The  gas  company,  further¬ 
more,  has  the  advantage  of  making  fre¬ 
quent  calls  on  each  customer  for  reading 
the  meter.  If  the  company  were  to  send 
a  competent  inspector  to  read  the  meter 
of  each  customer  periodically  and  to 
look  over  the  equipment  at  the  same 
time,  it  would  be  possible  for  him  to 
make  minor  adjustments  or  to  show  the 
customer  where  the  operation  of  the  ap¬ 
pliance  could  be  made  more  effective  by 
use  of  the  service  department  of  the  gas 
company.  This  service  should  not  be  im¬ 
posed  as  a  nuisance  on  customers  but 
offered  courteously  with  a  view  to  help¬ 
ing  them  secure  the  maximum  satisfac¬ 
tion  from  the  appliances  installed.  To 
me,  personally,  it  seems  doubtful  as  to 
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whether  an  inspector  who  reads  the 
meter  and  looks  over  the  equipment  also 
should  undertake  to  sell  new  appliances 
at  the  same  time  unless  questions  were 
asked  him  regarding  them.  Separate 
sales  effort  ordinarily  appears  to  me  to 
be  desirable  for  promoting  the  sales  of 
appliances  in  order  to  avoid  having  the 
inspector  looked  upon  as  an  unwelcome 
intruder. 

A  gas  company  obviously  has  a  real 
merchandising  problem.  This  problem 
cannot  be  solved  by  spectacular  stunts  or 
jerky  campaigns.  It  calls  for  sound  plan¬ 
ning  and  persistent  execution — the  same 
sort  of  merchandising  effort,  in  other 
words,  that  has  yielded  conspicuous  suc¬ 
cess  in  many  other  industries. 

In  carrying  out  this  program,  it  is 
necessary  not  only  to  have  a  courteous 
sales  organization  but  one  which  will 
actively  stimulate  the  interest  of  con¬ 
sumers,  arouse  their  buying  motives,  and 
maintain  their  satisfaction.  As  I  said  be¬ 
fore,  a  sound  merchandising  plan  is  to  be 


governed  by  the  consumer’s  buying 
habits,  interests,  and  motives. 

This  discussion  of  the  tasks  of  the  ap¬ 
pliance  department  indicates  that  that 
also  should  be  one  of  the  major  divisions 
of  the  sales  organization.  These  three 
divisions  should  be  brought  together 
under  a  single  head  and  properly  co¬ 
ordinated. 

• 

This  analysis  of  the  sales  problems  of 
the  gas  business  may  or  may  not  be  ac¬ 
curate  in  all  its  details.  I  believe,  how¬ 
ever,  that  the  experience  of  other  indus¬ 
tries  proves,  in  general,  that  it  is  a  sound 
approach  to  the  sales  problems  of  the 
gas  industry. 

The  Chairman:  The  next  number  on 
our  program  is,  “Selling  House  Heat¬ 
ing.”  Mr.  Hall,  the  President  of  the 
Portland  Gas  &  Coke  Company,  was  to 
present  this  important  topic  but  has 
asked  that  we  have  J.  H.  Hartog,  the 
Sales  Manager  of  his  company,  speak 
in  his  stead. 


SELLING  HOUSE  HEATING 


J.  H.  Hartog,  Sales  Manager,  Portland  Gas  and  Coke  Co.,  Portland,  Ore. 


I  am  from  the  city  of  roses,  the  city  of 
Portland,  where  we  do  things,  and  I 
think  it  is  quite  an  honor  to  Portland — 
not  to  Mr.  Hall  or  to  myself — that  Port¬ 
land  should  be  recognized  at  this  splen¬ 
did  convention,  as  one  of  the  pioneers, 
if  not  the  pioneer  city  in  America,  in 
establishing  the  fact  that  house-heating 
with  gas  can  be  made  popular. 

Recently  other  parts  of  the  country 
have  followed  suit  and  the  journals  are 
so  full  of  the  news  that  Portland’s  new 


achievements  are  no  longer  news.  Alas  ! 
how  soon  we  are  forgotten. 

Now,  to  make  selling  a  success,  there 
are  three  things  necessary: 

1.  An  article  to  sell. 

2.  A  price  that  permits  selling. 

3.  A  buyer  to  sell  to. 

The  article,  the  fuel,  was  there ;  the 
price,  however,  had  to  be  established 
low  enough  to  bring  it  within  reach  of 
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the  multitude.  The  rich,  yes,  the  very 
rich,  might  have  been  persuaded  to  use 
it,  but  their  total  wouldn’t  be  a  drop  in 
the  bucket  compared  with  the  vast  mid¬ 
dle  classes.  Someone  had  a  vision  in  the 
future ;  someone  visualized  the  enormous 
potentialities  of  heating  homes  with  gas, 
and  as  the  present  interest  in  gas  house 
heating  points  back  to  Portland  as  the 
pioneer,  so  Portland  points  to  that  man, 
Hilmar  Papst  of  Portland,  the  one  who 
had  that  vision. 

Without  vision,  people  perish,  though 
it  requires  prophetic  vision  to  allow 
God’s  creatures  to  glance  into  the  Crea¬ 
tor’s  plans  for  the  future.  Nevertheless, 
the  thought  holds  good  when  para¬ 
phrased  into  saying  that  people  without 
vision  do  not  get  anywhere. 

It  was  Mr.  Papst  who  demonstrated 
that  a  low  rate  for  increased  consump¬ 
tion  could  be  made  to  pay.  Without  this 
low  rate,  I  doubt  whether  the  introduc¬ 
tion  of  house  heating  could  have  been 
so  quickly  accomplished. 

In  our  part  of  the  West  we  have  cheap, 
though  poor,  coal,  and  a  superabundance 
of  wood.  You  who  have  never  been  out 
there  would  marvel  at  the  way  we 
throw  away  wood,  and  how  it  makes 
Los  Angeles  visitors  foam  at  the  mouth 
when  they  see  how  we  throw  is  aside  as 
if  it  had  no  value.  We  proved,  however, 
that  one  could  heat  with  gas  for  very 
little  more  than  solid  fuel.  So  much  for 
the  price. 

Now,  for  creating  the  demand.  We 
adopted  novel  methods  of  advertising, 
daily  ads  representing  actual  photo¬ 
graphs  of  home  scenes,  especially  posed. 
As  an  advertising  man,  I  like  to  call  your 
attention  to  the  fact  that  I  believe  in 
using  living  beings  to  pose  for  my  ads. 
Listerine  and  other  advertisers,  as  you 


know,  are  now  doing  the  same  thing. 
It  appeals  to  people  more  than  a  design 
drawn  by  pen  and  ink. 

We  had  what  we  called,  “The  Newly¬ 
weds.”  We  pictured  this  boy  and  girl 
in  their  bondage,  day  after  day,  until 
finally  we  showed  the  sweetness  of  hav¬ 
ing  no  stoking  to  do,  with  gas  heating 
glorified  by  thermostatic  control.  This 
series  made  such  a  hit,  it  was  suggested 
that  a  picture  of  a  woman,  reposing  in 
bed,  rejoicing  that  she  did  not  have  to 
run  down  to  build  a  fire,  might  be  pic- 
turized.  Why  not  a  pretty  woman  in 
bed,  reaching  out  and  saying,  “Dear ! 
Isn’t  this  glorious.”  So  we  decided  to 
write  a  series  of  advertisements  around 
the  woman,  and  after  a  while  produced 
a  series  of  what  we  called  “The  Gas 
Company  Widow”,  which  made  such  a 
hit  that  it  became  the  talk  of  the  time — 
so  much  so  that  the  young  lady  prompt¬ 
ly  left  for  Seattle.  Pardon  me,  that  is  no 
reflection  on  Seattle. 

The  result  was  a  public  interest  in  our 
offer  to  emancipate  the  people  from 
bondage  of  stoking,  and  we  followed 
these  advertisements  with  booklets  con¬ 
taining  photos,  for  mailing  and  can¬ 
vassing. 

As  I  said,  the  three  things  in  selling 
are  gas,  price  and  demand,  but  in  addi¬ 
tion  to  a  fuel  there  is  the  necessity  for 
an  appliance  that  will  not  only  create 
gas  consumers,  but  satisfy  consumers. 

It  was  in  this  particular  line  that  our 
company  was  fortunate  in  having  such 
a  man  as  Mr.  Hall,  and  such  men  as 
R.  M.  Conner,  C.  R.  Miller,  and  others, 
playing  up  the  advantages  of  gas  house 
heating. 

We  harp  on  the  following  things — 
cleanliness,  labor  saving,  uniform  heat, 
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heaithfulness,  and  eventually,  cheapness. 
Yet  cheapness  does  not  have  an  appeal 
to  the  average  business  man  because  he 
will  gladly  pay  the  amount  of  his  gas  bill 
to  someone  whom  he  can  trust  to  look 
after  the  heating  of  his  home,  day  and 
night.  That  being  so,  he  got  his  fuel 
virtually  for  nothing.  Isn’t  that  cheap 
enough  ? 

And  the  results?  Well,  I  always  look 
up  to  the  Peoples  Gas  Light  &  Coke 
Company  of  Chicago  as  my  basis  for 
comparison.  Chicago  is  my  old  home 
town.  The  Peoples  Gas  is  just  about  ten 
times  our  size.  Now,  if  Chicago  had  the 
house  heating  business  we  have,  she 
should  today  have  over  60,000  house¬ 
heating  installations,  plus  63,000  Radiant 
heaters,  for  our  record,  with  only  300,- 
000  population,  estimated,  is  over  6,000 
heating  plants  and  6,300  Radiant  heat¬ 
ers,  10,000  house-heating  meters  in  all. 

I  don’t  know  whether  Chicago  has 
more  or  less,  but  that  certainly  is  quite 
a  quantity.  Of  course,  we  have  an  ideal 
house-heating  climate.  The  so-called 
winters  are  mild  but  damp,  making  some 
heat  necessary  for  nine  months  in  the 
year. 

The  question  before  the  convention 
five  years  ago  was,  is  house  heating  an 
idle  dream  or  is  it  a  possibility?  Today 
the  question  is,  is  house  heating  really 
profitable?  I  am  not  discussing  that.  My 
subject  is,  “Selling  House  Heating.”  But 
don’t  forget  that  the  more  gas  we  sell 
for  house  heating,  the  more  carbon  black 
we  make,  and  maybe  there  is  enough 
profit  in  the  by-products  to  keep  on  saw¬ 
ing  wood,  I  am  not  saying.  My  subject, 
as  I  said,  and  my  very  life,  is  selling. 

In  closing,  let  me  state  that  in  my 
opinion  the  wasteful  use  of  fuel  is 
wrong;  the  scientific  use  of  gas  for 


house  heating  is  right.  Wrong  never 
triumphs  over  right.  Fundamentally  gas 
house  heating  is  a  necessity,  once  es¬ 
tablished,  and  is  the  true  way  of  heating. 
All  discussions  of  peak  loads,  demand 
charges,  and  what  not,  cannot  make 
truth  untrue.  Truth  cast  down  will  rise 
again.  It  is  impossible  to  enslave  a  free 
man  into  the  bondage  of  stoking  as  it  is 
to  stem  the  tide  of  the  ocean.  As  well  all 
of  us  here  might  join  hands  and  try  to 
hold  back  Atlantic’s  mighty  swell,  as  to 
attempt  to  stem  the  tide  of  the  popular¬ 
ity  of  gas  heating. 

I  spoke  of  the  Moses  out  West  who 
stood  on  the  mount  and  beheld  the  prom¬ 
ised  land.  Well,  where  there  is  a  Moses, 
there  is  bound  to  rise  a  Joshua  to  lead 
us  across  the  Jordan — the  Jordan  of  our 
perplexities,  doubts  and  fears. 

The  Chairman:  Gentlemen,  we  are  to 
have  a  further  discussion  of  this  before 
we  close. 

Allen  D.  Addicks  (Newark,  N.  J.)  :  I 
think  there  is  one  more  factor  besides 
the  fuel,  the  price,  the  market,  and  that 
is  the  salesman  himself.  In  order  to  sell 
a  commodity  you  must  have  a  salesman 
to  sell  it.  I  think  that  is  particularly  true 
of  house  heating.  A  good  salesman 
might  sell  ten  gas  ranges,  where  a  me¬ 
diocre  salesman  will  sell  six,  and  a  poor 
salesman  will  sell  three. 

In  house  heating,  a  poor  salesman  is 
lucky  to  sell  one.  In  other  words,  I 
think  the  type  of  man  that  is  doing  the 
selling  end  of  it  is  particularly  impor¬ 
tant,  especially  in  the  East  where  house 
heating  is  relatively  new,  and,  due  to 
our  higher  gas  rates,  encounters  more 
resistance. 

As  I  see  it,  there  are  three  main  re¬ 
quirements.  First  of  all,  the  salesman  has 


488 


to  impress  on  his  prospect  the  integrity 
of  himself  and  the  company.  He  hasn’t 
heard  of  house  heating,  generally  speak¬ 
ing,  with  gas ;  it’s  new  to  him.  It  gen¬ 
erally  means  a  large  capital  investment. 
He  cannot  afford  to  be  experimented  on. 
He  has  to  have  confidence.  The  sales¬ 
man  is  doing  his  best  and  is  laying  the 
cards  on  the  table. 

Second,  he  must  have  confidence  in  the 
salesman’s  ability.  He  must  be  sure  the 
salesman  knows  what  he  is  talking 
about.  That  ordinarily  means  it  would 
take  several  years  to  organize  a  house¬ 
heating  department,  but  there  is  possibly 
one  quality  that  can  make  up  for  that, 
and  that  is  enthusiasm.  If  the  house¬ 
heating  salesman  has  enthusiasm  and  be¬ 
lieves  what  he  has  to  say,  he  can  put  it 
over,  although  he  may  not  put  out  his 
facts  very  clearly. 

There  is  something  about  enthusiasm 
that  is  contagious  and  the  prospect’s  in¬ 
tuition  or  subconscious  mind  leads  him 
to  believe  what  that  salesman  is  saying. 

I  think  in  talking  to  a  man  who  is  a 
prospect,  it  is  good  to  have  as  many 
contacts  as  possible.  You  have  to  make 
a  friend  of  him;  you  have  to  know  him. 
Possibly  the  best  way  to  do  that  is  to 
talk  to  him  about  something  that  he  is 
interested  in.  In  about  ten  minutes  you 
can  tell  a  man  the  advantages  of  house¬ 
heating;  tell  him  the  price  of  the  equip¬ 
ment  and  estimated  bill.  But  you  ought 
to  draw  him  out  before  he  asks  ques¬ 
tions.  Why  not  talk  to  him  about  some¬ 
thing  that  he  is  interested  in?  If  he  is  a 
business  man,  talk  business  to  him ;  if  he 
is  an  artist,  it  might  be  a  good  idea  to 
talk  music.  A  salesman  has  the  qualities 
to  be  a  professor  in  college,  or  he  would 
not  be  a  salesman.  If  you  have  a  sliding 
scale,  a  special  rate,  tell  him  about  it ; 
it’s  surprising  how  quickly  they  become 
interested  and  understand  the  problems. 


Talk  to  him  about  the  latest  develop¬ 
ments  in  gas,  about  lower  B.t.u.,  and 
probably  lower  gas  rates,  but  take  him 
into  your  confidence  and  talk  gas  to  him. 
We  are  gas  men  and  are  enthusiastic 
about  it,  and  that  is  the  way  to  put  it 
over. 

The  Chairman:  The  next  number  on 
our  program  is  an  address  by  Miss  Ada 
Bessie  Swann,  Chairman  of  the  Home 
Service  Committee  of  the  American  Gas 
Association,  on  “Developments  in  Home 
Service.” 

Miss  Swann:  When  Mr.  Hanlan  told 
me  I  had  to  make  an  address,  he  said, 
“We  just  want  a  report.”  The  other 
morning  when  I  was  in  his  office  he 
said,  “Is  that  report  ready?  Remember, 
Miss  Swann,  just  fifteen  minutes.”  I 
almost  brought  over  one  of  those  alarm 
clocks  that  ring  at  the  end  of  fifteen 
minutes  so  I’d  know  when  I  was  finished. 

Another  thing,  I  had  a  little  inkling 
that  perhaps  I  was  going  to  be  first  on 
the  program  and  that  fifteen  minutes 
would  be  hard  to  keep  to.  I  see  nobody 
else  is  to  follow  me,  so  I  may  go  over 
the  fifteen  minutes. 

There  are  two  things  that  I  don’t  like. 
First,  was  the  word  “report”  which  Mr. 
Hanlan  spoke  of.  So,  because  I  don’t 
like  reports,  I  am  going  to  leave  it  until 
the  last.  We  always  put  off  things  that 
we  don’t  like  to  do  until  the  last,  al¬ 
though  we  are  taught  not  to. 

Still  another  thing  I  don’t  like  very 
well  is  a  badge.  But  you  saw  a  lot  of 
girls  going  around  with  blue  ribbons 
on.  We  are  Home  Service  girls.  That 
is  one  badge  I  am  proud  to  wear,  and 
I  hope  I  will  be  wearing  that  badge 
when  they  blow  the  bugle  up  yonder. 

I  want  to  take  this  time  to  thank  the 
members  of  the  Home  Service  Commit- 
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tee.  Most  of  them  have  worked  with 
me  for  two  years  as  Chairman  of  this 
committee.  I  wish  you  knew  them  as  I 
do.  They  have  brought  to  our  commit¬ 
tee  work  a  sincerity,  encouragement  and 
a  persistence  that  has  been  very  inspir¬ 
ing  to  me.  The  work  that  has  been  ac¬ 
complished  in  these  two  years  has  been 
done  through  the  close  cooperation  of 
every  member  on  this  committee. 

I  am  especially  grateful  to  the  gentle¬ 
men  on  the  committee.  They  certainly 
have  had  a  great  deal  of  faith  in  the 
Chairman  and  in  the  ladies  of  the  com¬ 
mittee.  I  want  to  thank  them  for  their 
cooperation,  their  encouragement,  and 
their  assistance. 

Since  I  have  been  at  the  convention  I 
have  been  hearing  the  word  “home”  a 
great  deal — so  much  so  that  I  thought 
that  we  were  in  the  right  “pew,”  as  they 
say.  We  have  “home”  written  all  over 
us,  and  it  seems  to  be  the  word  they  are 
talking  about  at  this  convention. 

How  is  it  there  is  so  much  about 
home  at  this  convention?  It  is  because 
there  isn’t  any  other  place  in  the  world 
where  there  is  going  to  be  so  much  good 
come  from  using  gas,  and  come  for  the 
gas  business.  There  isn’t  a  man  or 
woman  that  does  not  like  that  word 
“home”,  it  seems  to  me.  It  means  so 
much. 

And  where  is  that  home?  It’s  on  the 
hill ;  it’s  in  the  lane ;  in  the  back  alley — 
it’s  wherever  there  is  a  woman  trying  to 
do  something  for  the  ones  she  loves, 
and  the  people  that  she  loves  and  works 
so  hard  for.  Home  Service  Departments 
of  the  gas  companies  are  working  hard 
for  every  home  in  America.  Every 
homemaker  is  the  friend  of  the  Home 
Service  Departments  in  the  industry. 

I  couldn’t  help  but  draw  a  comparison 
when  I  heard  the  two  previous  speakers 


talk  about  salesmen  and  sales  demon¬ 
strations.  One  speaker  said  when  women 
were  selling  electrical  appliances,  they 
wanted  to  change  their  jobs.  Get  a 
woman  in  the  Home  Service  Depart¬ 
ment  and  she  doesn’t  want  to  change  her 
job.  Why?  Because  she  is  doing  the 
very  thing  woman  was  born  to  do — 
something  for  the  home,  something  that 
she  loves  to  do.  You  cannot  change  that, 
because  God  made  women  only  in  one 
way,  and  He  is  not  going  to  change  her. 
When  He  made  woman,  He  destroyed 
the  pattern.  So  we  are  all  alike. 

Then  the  other  comparison  I  made 
was  about  demonstrations.  I  heard  them 
say  that  salesmen  should  be  able  to  give 
demonstrations  and  know  what  they  are 
talking  about.  That  called  to  my  mind 
an  incident  at  the  vocational  school 
where  they  were  having  lessons  on 
laundry  work.  They  know  how  to  use 
the  electric  washing  machine ;  they  knew 
how  to  remove  stains  out  of  linen,  silk, 
woolens,  and  so  forth.  As  a  treat  they 
decided  to  allow  them  to  have  an  elec¬ 
tric  ironing  machine  on  the  last  day  of 
this  particular  exhibit.  Arrangements 
were  made  to  have  the  ironer  installed 
and  the  demonstrator  from  the  factory 
came  out.  Through  some  faulty  con¬ 
nection,  this  ironing  machine  would  not 
heat  properly,  so,  as  the  demonstrator 
was  putting  through  a  shirt,  then  a  table¬ 
cloth,  she  had  to  say,  continually  of 
course,  “This  would  be  better  if  the  ironer 
were  hot.” 

A  Home  Service  Department  al¬ 
ways  has  a  hot  iron ;  it  always  has  an 
ironer  ready  for  use,  the  same  as  it  is 
to  be  used  in  the  home,  and  we  do  not 
have  to  say,  “If  this  iron  were  hot,  the 
cuff  of  this  shirt  would  be  ironed  bet¬ 
ter.”  We  iron  the  cuff  because  we  have 
our  equipment  efficient,  as  it  should  be 
in  the  home.  That  is  the  difference  be- 
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tween  a  sales  demonstration  and  the 
demonstration  of  service.  Every  sales 
person  must  know  the  service  he  is  dem¬ 
onstrating  if  he  is  going  to  sell  to 
women..  We  are  very  curious  creatures 
and  we  will  continue  to  be,- because  we 
were  made  after  that  one  pattern  I  told 
you  about.  We  want  to  know  what  a 
thing  does,  and  the  women  who  conduct 
Home  Service  Departments  know  be¬ 
cause  they  are  working  daily  for  that 
particular  reason — to  know,  and  to  know 
how  to  teach  home  managers. 

Because  I  still  have  that  report  in 
mind  and  have  to  get  to  it  some  time,  I 
am  going  to  read  to  you  two  paragraphs 
from  the  preface  of  the  book  that  the 
Home  Service  Committee  has  prepared 
this  year.  This  book  tells  the  story  of 
Home  Service.  Read  this  book  and  you 
will  know  all  about  the  aims,  activities 
and  achievements  of  Home  Service 
work. 

I  want  to  read  two  paragraphs  from 
the  preface.  When  this  preface  was  writ¬ 
ten,  I  heard  that  some  folks  looked  at  it, 
frowned,  and  said,  “What’s  that  there 
for?”  Well,  we  wanted  something  from 
a  woman’s  viewpoint  and  tried  to  put  it 
in. 

“Despite  the  powerful  influences  and 
the  many-sided  propaganda  pulling 
women  away  from  the  profession  of 
home-making,  there  is  one  truth  which 
stands,  which  has  stood  for  all  time,  a 
truth  which  is  back  of  all  Home  Serv¬ 
ice — the  fact  that  woman’s  greatest  hap¬ 
piness  is  found  in  creating  a  wholesome, 
joyous  environment  for  those  whom  she 
loves. 

“It  is  also  true  that  if  the  homes  in 
any  community  are  successfully  oper¬ 
ated,  then  the  business,  social,  and  moral 
progress  of  that  community  is  assured. 


Women  are  the  controlling  agents  in 
making  this  kind  of  homes.  Women’s 
friendship,  their  good-will,  their  pur¬ 
chasing  power — all  these  are  open  to  the 
influence  of  Home  Service. 

“A  Home  Service  Department  of  a  gas 
company  numbers  its  friends  by  the 
thousands,  because  of  the  personal  re¬ 
sponse  from  every  home-maker  who 
feels  that  she  is  receiving  individual  at¬ 
tention  and  sympathy,  and  who  knows 
that  she  in  turn  is  adding  something  to 
the  joy  and  success  of  the  Department 
by  simply  being  a  personal  friend.  Do 
you  want  your  customers  to  be  your 
friends?  The  way  to  have  a  friend  is  to 
he  one 

Women  want  to  be  good  executives  on 
their  own  job,  and  their  job  is  home¬ 
making.  There  are  groups  here  and 
there,  groping  for  this  information  that 
Home  Service  Departments  in  gas  com¬ 
panies  are  giving,  freely,  in  communities 
where  they  are  established. 

Not  so  long  ago  I  was  talking  to  a 
woman  who  had  three  children  and  I 
said  to  her,  “Do  you  ever  go  to  any  of 
the  Home  Economics  classes?” 

“No.  Where  are  they?  What  are  they 
and  how  do  you  get  to  them?” 

I  told  her.  She  said  she  hadn’t  heard 
of  them.  She  said  : 

“I  haven’t  time  to  go  to  clubs  but  I 
would  take  time  to  go  to  a  good  cooking 
class.  I  would  take  the  time  to  go  and 
learn  how  to  run  my  home.” 

“Just  what  would  you  like  to  learn?” 
I  asked. 

“How  to  manage  my  home.  I  would 
like  to  know  about  a  budget.  My  hus- 
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band  doesn’t  like  this  budget  business 
but  I  think  it’s  a  good  thing.  I’d  like 
to  know  about  diets,  feeding  my  chil¬ 
dren.” 

“You  ought  to  join  one  of  the  classes,” 
I  said.  When  I  was  half  way  down  the 
block  she  called  after  me  and  said,  “If 
you  know  where  there  are  Home  Eco¬ 
nomics  classes,  will  you  let  me  know?” 

That  is  only  one  woman.  Many  are 
anxious  to  get  this  information  because 
they  want  to  be  good  executives  of  their 
job,  which  is  homemaking. 

At  Booth  561  we  have  a  birthday  cake 
today.  Four  years  old.  That  does  not 
mean  Home  Service  is  only  four  years 
old,  it  means  it  was  only  four  years  ago 
it  was  actively  placed  on  the  program 
of  the  A.  G.  A.  convention.  Mrs.  Peter¬ 
son  gave  us  a  splendid  lecture  and  dem¬ 
onstration  four  years  ago  and  at  each 
convention  since  we  have  tried,  and  have 
had,  some  activity. 

I  remember,  then,  in  hearing  people 
talk  about  Home  Service  work,  this  ex¬ 
pression  was  used :  “Oh,  that’s  the 
hobby  of  a  fond  and  foolish  man  or 
woman.”  I’m  glad  that  I  am  one  of  the 
people  that  has  the  hobby ;  it’s  the  best 
hobby  in  the  world  that  you  can  get. 
Give  up  playing  golf  and  get  the  habit 
of  Home  Service.  You  meet  more  cus¬ 
tomers  at  less  expense  to  the  customers. 

It  isn’t  the  hobby  of  a  fond  and  foolish 
man  or  woman,  and  it  isn’t  to  be.  There 
isn’t  any  reason  for  a  man  to  throw  up 
his  hands  and  say,  “All  right.  Let  her 
have  her  way.”  The  reason  the  Director 
of  a  Home  Service  Department  (within 
reason,  of  course)  should  have  her  way 
is  because  the  work  she  is  doing  merits 
the  suggestions  she  is  placing  into  their 
hands,  and  the  thought  she  is  giving  the 


work.  Home  Service  merits  a  place  in 
every  gas  organization  and  stands  on  its 
own  merits.  It  does  not  need  to  be 
boosted  by  any  fond  and  foolish  man  or 
woman ;  it  will  stand  on  its  own  two 
feet  and  run  such  a  race  that  every  other 
department  in  the  gas  company  has  to 
keep  in  high  gear  to  keep  up  with  it. 

There  isn’t  any  doubt  about  the  re¬ 
ception  of  Home  Service  by  your  cus¬ 
tomers.  Every  day  in  a  company  where 
a  Home  Service  Department  exists,  the 
most  kindly  letters  come  in,  the  nicest 
things  are  said  over  the  telephone.  I 
just  want  to  read  a  letter  that  came  after 
one  demonstration. 

“The  steak  did  look  so  good,  it  made 
me  feel  hungry.  I  would  like  to  have 
put  my  teeth  right  into  it.  So  for  me, 
I  want  cooking  lessons ;  no  show.  I 
want  to  learn  all  there  is  to  be  learned 
about  cooking  and  managing  my  home. 
I  always  like  to  put  a  new  dish  before 
my  husband.” 

We  don’t  have  to  be  spectacular.  I 
find,  also,  when  I  am  talking  about  my 
Home  Service  work,  people  will  say, 
“Miss  Swann,  we  have  to  get  something 
unusual ;  something  out  of  the  ordinary. 
Put  on  a  good  show.  Get  a  crowd.”  Don’t 
talk  that  language.  You  are  trying  to 
jazz  up  the  thing  that  doesn’t  have  to 
be  jazzed  up.  Just  because  we  are  liv¬ 
ing  in  a  jazz  age,  you  don’t  have  to  jazz 
up  homemaking.  Women  don’t  want 
spectacular  things — they  want  you  to 
talk  to  them  in  a  homely,  homey  lan¬ 
guage. 

I  will  agree  with  you  that  babies  be¬ 
ing  sick  and  babies  having  to  have  a 
special  diet,  and  dirty  spots  on  clothing 
and  peeling  potatoes,  and  taking  care  of 
the  refrigerator  and  getting  out  all  the 
bad  smells,  is  a  homely  kind  of  a  talk, 
but  they’re  the  sweetest  words  that  were 
ever  said  to  a  woman  who  wants  to  put 
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her  home  in  the  executive  class.  And 
that  is  what  every  woman  is  trying  to 
do.  So  we  don’t  need  ukuleles  and  jazz 
music  at  a  cooking  demonstration ;  we 
just  want  to  tell  them  how  to  make  pan¬ 
cakes,  how  to  make  bread,  how  to  make 
good  old-fashioned  beans  and  brown 
bread.  They  will  come  from  miles  and 
miles  around  to  hear. 

Another  letter : 

“Mr.  Rice  has  bought  me  a  good  gas 
range  from  the  Public  Service,  with  an 
oven  heat  regulator  because  you  are 
always  talking  about  degrees  of  heat. 
I  know  I  will  have  better  success  with 
my  baking  now. 

Another : 

“I  think  the  kindest  thing  and  the 
nearest  thing  to  public  service  that  the 
Public  Service  has  ever  done  is  letting 
you  give  cooking  lessons.” 

You  know,  when  we  are  thinking 
about  people  we  like,  and  probably  when 
you  and  I  were  much  younger  than  we 


are  now,  we  used  to  hear  about  the  boy 
or  girl  we’d  like  to  have  for  a  pal,  “He 
doesn’t  have  to  be  handsome.”  “I  don’t 
care  if  she’s  good  looking  or  not,  but 
I  do  want  her  to  be  kind.”  “I  want  him 
to  be  thoughtful  of  me.”  Every  woman 
that  belongs  to  the  Home  Service  classes 
says,  “Isn't  the  gas  company,  through 
Home  Service,  kind  to  us?  Aren’t  they 
thoughtful  of  us?”  How  very  near  to 
the  heart  Home  Service  brings  this  to 
you.  We  want  somebody  to  be  kind,  and 
thoughtful,  and  that  is  what  Home  Serv¬ 
ice  is  doing  every  day.  It  just  becomes  a 
habit. 

Now  for  that  report.  The  reason  I 
don’t  like  reports,  perhaps,  is  be¬ 
cause  I  work  for  a  utility  company.  I 
think  if  you  have  done  a  good  job,  the 
achievement  or  accomplishment  of  it,  is 
a  good  report.  I  don’t  see  why  you  have 
to  put  it  down  on  paper.  The  world 
ought  to  know  it.  But  as  I  have  a  re¬ 
port  that  shows  accomplishment  I  will 
read  it,  and  feel  proud  to  read  it,  for 
the  committee. 


REPORT  OF  HOME  SERVICE  COMMITTEE 


Ada  Bessie  Swann,  Chairman,  Public  Service  Electric  &  Gas  Co.,  Newark,  N.  J. 


This  report  of  a  strikingly  successful 
year’s  work  on  the  part  of  our  Home 
Service  Committee  demonstrates  the 
fact  that  through  the  medium  of  home 
service  the  gas  industry  has  an  unpar¬ 
alleled  opportunity  to  sell  its  product  to 
the  women  of  America.  Their  interest  in 
and  attendance  at  Home  Service  meetings 
and  cooking  lessons,  their  ready  and 
striking  response  to  radio  talks,  demon¬ 
strate  that  their  primary  interest  in  life 
is  in  their  homes.  We  are  afforded  the 
best  opening  we  can  possibly  have  to 


show  the  home  makers  what  the  proper 
and  complete  utilization  of  gas  will  do 
for  the  comfort,  convenience  and  happi¬ 
ness  of  their  families. 

The  Committee  respectfully  reports  as 
follows : — 

1923 — Fourteen  gas  companies  were 
registered  with  active  Home  Serv¬ 
ice  Departments. 

1925 — Seventy-four  gas  companies  are 
registered  with  active  Home  Serv¬ 
ice  Departments  in  the  United 
States,  Canada  and  Nova  Scotia. 
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Four  gas  range  manufacturing  com¬ 
panies  are  operating  active  Home 
Service  Departments. 

The  object  of  the  Committee  was  and 
is  to  increase  Home  Service  activities 
among  gas  company  and  manufacturer 
members.  The  result  just  quoted  is  the 
natural  sequence  of  the  plans  made  by 
Mr.  Philmer  Eves,  my  predecessor  as 
Chairman  of  the  Committee. 

Without  the  foundation  laid  by  Mr. 
Eves  and  his  associates  of  the  Commit¬ 
tee,  and  without  the  loyal  and  construc¬ 
tive  co-operation  I  have  received  during 
my  two  years’  service  as  Chairman, 
present  results  could  not  have  been  ac¬ 
complished  in  the  space  of  time  covered 
by  this  report. 

The  basic  purpose  of  the  Homd  Serv¬ 
ice  Committee  of  the  American  Gas  As¬ 
sociation,  as  above  stated,  was  and  is 
to  encourage  and  help  more  gas  com¬ 
panies  to  establish  Home  Service  De¬ 
partments. 

The  basic  purpose  of  a*  Home  Service 
Department  in  a  gas  company  is  to  sell 
more  gas  by  teaching  the  homemaker 
how  to  use  gas  more  efficiently.  There  is, 
however,  an  underlying,  a  more  idealis¬ 
tic  purpose  associated  with  it.  We  could 
not  have  promoted  this  work,  never 
would  have  even  attempted  it,  had  there 
not  existed  these  convictions,  that  in  so 
doing  we  are  helping  to  create  more  per¬ 
fect  homes  for  the  American  people. 

This  spirit  I  found  in  the  Home  Serv¬ 
ice  Committee;  it  has  permeated  every 
effort,  has  been  the  prime  factor  in  every 
success. 

The  Committee,  realizing  the  respon¬ 
sibilities  placed  upon  it,  began  its  work 
with  a  determination  to  succeed,  backed 
by  an  organized  plan  of  campaign. 


The  Committee  decided  that  the  best 
way  to  bring  the  story  it  had  to  tell 
before  the  greatest  number  of  gas  com¬ 
pany  officials  and  employees  was  by  the 
steady  and  regular  publications  of  Home 
Service  activities. 

It  asked  and  obtained  the  co-operation 
of  such  publicity  media  as — 

The  American  Gas  Association 
Monthly. 

The  Gas  Sales  Stimulation  Bulletin. 

Trade  magazines  of  the  industry. 

Gas  company  house  organs. 

House  organs  of  appliance  manufac¬ 
turing  companies. 

Other  periodicals  and  newspapers. 

Splendid  co-operation  has  been  received 
and  monthly  the  Home  Service  activities 
have  appeared  in  one  or  more  publica¬ 
tions. 

The  American  Gas  Association 
Monthly  now  carries  one  section  known 
as  Home  Service  News. 

The  Committee  thanks  Mr.  Obermeyer, 
editor  of  the  Monthly,  for  the  space, 
stories  and  attractive  manner  in  which 
this  publicity  has  been  given. 

The  Home  Service  section  of  the  Sales 
Stimulation  Bulletin  each  month  is  so 
edited  and  laid  out  that  the  first  page  is 
printed  as  a  Home  Service  News  page. 
Two  thousand  and  five  hundred  extra 
copies  are  furnished  the  Committee  and 
these  are  mailed  to  2500  gas  company 
officials. 

House  organs  of  gas  companies  carry 
pages  of  Home  Service  activities  and  in 
this  way  keep  the  story  of  their  own  de¬ 
partment  constantly  before  their  em¬ 
ployees. 

Gas  range  manufacturing  companies 
have  done  much  to  interest  gas  companies 
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in  Home  Service  work  and  in  many  in¬ 
stances  have  actually  helped  to  organize 
Home  Service  Departments.  The  month¬ 
ly  publicity  given  to  the  work  of  the  com¬ 
mittee  by  appliance  manufacturing  com¬ 
panies  through  the  house  organs  is  greatly 
appreciated. 

At  conferences  of  the  industry  through¬ 
out  the  United  States  and  Canada,  Home 
Service  work  has  been  given  an  impor¬ 
tant  place  on  the  conference  programs ; 
members  of  the  Committee  have  urged  the 
development  of  the  work  at  such  confer¬ 
ences  as — 

The  American  Gas  Association  Con¬ 
vention. 

The  Pacific  Coast  Gas  Association  Con¬ 
vention. 

The  Illinois  State  Gas  Association  Con¬ 
vention. 

The  Canadian  Gas  Association. 

The  New  England  Association  of  Gas 
Engineers. 

The  Empire  State  Gas  and  Electric  As¬ 
sociation. 

The  Eastern  States  Gas  Conference. 

The  Mohonk  Conference  of  the  Com¬ 
mercial  Section  of  A.  G.  A. 

The  Gloucester  Conference  of  the 
Commercial  Section,  New  England  Di¬ 
vision  of  the  A.  G.  A. 

Papers  on  Home  Service  and  its  value 
and  place  in  the  industry  were  presented 
by  some  members  of  the  Home  Service 
Committee  and  by  Mr.  James  P.  Han- 
lan,  Chairman  of  the  Commercial  Sec¬ 
tion. 

It  is  readily  seen  by  the  conferences 
listed  that,  with  the  exception  of  the 
Southern  states,  Home  Service  activities 
have  been  extended  into  all  parts  of  the 
United  States  and  Canada. 

The  work  has  also  been  developed  by 
correspondence  as  far  away  as  Cape 
Town,  South  Africa,  and  even  Japan. 

The  Committee  is  concentrating  its  ef¬ 
forts  at  this  7th  Annual  Convention  of  the 


Association  in  the  exhibit  at  Booths  561, 
2,  3,  where  daily  cooking  demonstrations 
by  members  of  the  Committee  and  other 
Home  Service  directors  will  be  given. 

Delicious,  attractive  home-cooked  foods 
prepared  by  such  women  as  Anna  J.  Pe¬ 
terson,  Director  of  the  Home  Service 
Department  of  the  Peoples  Gas  Light  and 
Coke  Company,  Chicago,  whose  work  for 
the  gas  company  of  Chicago  and  for  the 
gas  industry  has  been  so  outstandingly 
successful,  will  be  on  exhibition.  This 
company  has  ever  been  most  helpful  to 
any  seeking  its  advice  in  the  organization 
of  a  Home  Service  Department. 

Home  Service  Directors  are  Mrs.  E. 
Lloyd  of  the  United  Gas  Improvement 
Company,  Philadelphia;  Miss  K.  Atkin¬ 
son  of  the  Providence  Gas  Company, 
Mrs.  Frances  S.  Mathis  of  the  New  Ha¬ 
ven  Gas  Light  Company,  Miss  Maye 
Lovell  of  the  New  York  Consolidated 
Gas  Company,  Mrs.  Luella  F.  Fisher  of 
the  Eriez  Stove  Company,  Miss  Mar¬ 
jorie  Pidgeon  of  Brooklyn  Borough  Gas 
Company,  Miss  Jessie  B.  Lane  of  the 
Adirondack  Power  and  Light  Corpora¬ 
tion,  Schenectady;  Miss  Ina  B.  Rowe  of 
the  Central  Hudson  Gas  and  Electric 
Company,  Miss  Gladys  Eaton  of  the  Con¬ 
sumers’  Gas  Company,  Toronto,  Canada; 
Miss  Helen  Wetherell  of  the  Laclede  Gas 
Light  Company,  St.  Louis ;  Miss  Ada 
Bessie  Swann,  Public  Service  Electric 
and  Gas  Company,  Newark;  and  others 
will  be  at  the  booth. 

All  of  these  women  show  by  their 
work  what  Home  Service  in  gas  com¬ 
panies  is  doing. 

The  program  and  recipes  used  for  the 
daily  demonstrations  at  the  Home  Serv¬ 
ice  booth  have  been  printed  for  distribu¬ 
tion  and  can  be  had  at  the  booth. 

The  Committee,  realizing  that  it  could 
not  possibly  talk  to  each  gas  company 
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representative  at  the  convention  or  hope 
to  bring  to  the  attention  of  all  the  true 
story  of  Home  Service  work,  has  pre¬ 
pared  its  own  “Story  Book” ;  this  also 
will  be  given  out  from  the  booth. 

We  think  you  will  want  a  copy — we 
have  one  for  you  and  want  you  to  ask 
for  it. 

Each  week  inquiries  from  other  gas 
companies  reach  the  Committee  and  the 
interest  and  demands  for  advice  and 
guidance  in  the  Home  Service  work  has 
increased  to  such  an  extent  that  it  needs 
the  individual  attention  of  a  Home  Serv¬ 
ice  Director  at  American  Gas  Association 
headquarters.  The  work  involved  is  great 
and  needs  a  representative  at  the  Associa¬ 
tion  to  work  with  and  carry  out  the  plans, 
suggestions  and  ideas  of  the  Home  Serv¬ 
ice  Committee  for  further  promoting  the 
work  among  gas  companies  and  through¬ 
out  the  industry. 

Such  a  counselor  in  the  Association 
should  be  able  to  give  material  assistance 


to  any  and  all  companies  in  organizing 
Home  Service  Departments,  working  and 
co-operating  with  the  Home  Service  Com¬ 
mittee  of  the  Commercial  Section  to  the 
end  that  a  national  and  standard  plan  of 
carrying  on  the  work  be  adopted. 

The  Committee  recommends : — 

That  the  plan  of  placing  a  Home  Serv¬ 
ice  Counselor  at  headquarters  be  pre¬ 
sented  for  serious  consideration. 

That  the  Home  Service  Councelor,  if 
one  is  engaged,  be  a  woman  of  Home 
Economic  training  and  experience,  one 
with  business  experience  and  familiar 
with  gas  company  business ,  who  can  es¬ 
tablish  a  department  at  headquarters 
where  all  information  and  assistance  in 
carrying  on  Home  Service  work  in  gas 
companies  can  be  obtained. 

That  she  shall  be  available  to  gas  com¬ 
pany  members  when  organizing  a  Home 
Service  Department,  that  is,  going  into 
their  territory  with  plans  and  data  for 
their  information  and  staying  until  such 
a  department  is  organized. 

That  continued  publicity  be  given  to 
this  most  important  section  of  the  indus¬ 
try  in  such  ways  as  may  be  decided  upon 
by  those  in  charge  of  the  work. 
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SECOND  SESSION 


Wednesday  Afternoon ,  October  14,  1925 


Mr.  James  P.  Hanlan  presided  as  Chairman. 


THE  COMMERCIAL  SIGNIFICANCE  OF  THE  A.  G.  A. 

TESTING  LABORATORY 


R.  M.  Conner,  Director 


I  was  aware  of  the  fact  when  your 
Secretary  asked  me  to  deliver  a  paper  be¬ 
fore  your  Section,  that  it  is  rather  diffi¬ 
cult  for  one  of  an  engineering  turn  of 
mind  to  talk  interestingly  to  a  group  of 
commercial  men.  For  some  reason  which 
I  have  never  been  able  to  definitely  iden¬ 
tify,  engineers  almost  universally  in  pre¬ 
senting  papers,  fail  to  impress  other  than 
those  keenly  interested  in  scientific  mat¬ 
ters  ;  all  of  which  prompts  the  conclusion 
that  it  takes  an  engineer  to  interest  engi¬ 
neers  and  a  commercial  man  to  impress 
those  of  a  similar  calling. 

In  spite  of  this  generally  accepted  fact 
I  have  come  before  you  to  deliver  a  mes¬ 
sage  which  I  believe  is  very  important, 
having  even  a  keener  and  certainly  more 
altruistic  spirit  of  service  than  the  pawn¬ 
shop  proprietor  who,  when  asked  one 
evening  by  a  dejected  looking  gentleman 
whether  or  not  he  sold  carbolic  acid,  re¬ 
plied  in  his  characteristic  manner:  “No, 
Mr.,  but  ve  haf  plenty  of  good  rope, 
razors  and  revolvers.” 

I  shall  not  attempt  to  report  at  length 
on  the  progress  of  our  testing  laboratory. 
This  matter  has  been  handled  admirably 


by  Messrs.  Gallagher  and  DeHart,  both 
of  our  Laboratory  Managing  Committee. 
For  the  benefit  of  those,  however,  who 
might  not  have  heard  either  of  these  gen¬ 
tlemen,  I  will  state  briefly  that  our  labora¬ 
tory  was  established  in  Cleveland,  Ohio, 
about  June  1,  and  began  testing  gas  tub¬ 
ing  the  latter  part  of  July.  At  the  pres¬ 
ent  time  tests  on  all  samples  of  tubing 
furnished  by  manufacturers  who  are 
members  of  our  Association  have  been 
completed.  On  August  15,  research  work 
was  begun  on  gas  ranges,  the  object  be¬ 
ing  to  develop  a  suitable  set  of  national 
safety  standards  for  incorporation  in  the 
newly  revised  gas  range  specifications. 
This  work  is  now  completed,  and  special 
problems  of  a  similar  nature  will  be 
started  in  the  near  future  on  Space  Heat¬ 
ers.  From  present  indications  gas  ranges 
will  be  the  first  major  type  of  appliances 
tested.  No  appliance  development  work 
is  contemplated  at  this  time  as  the  Man¬ 
aging  Committee  has  ruled,  and  I  believe 
wisely,  that  our  first  duty  lies  in  the  iden¬ 
tification  of  unsafe  appliances. 

Sub-committees,  under  the  leadership 
of  Mr.  A.  H.  Hall,  Chairman  of  the  Gen¬ 
eral  Specifications  Committee,  as  well  as 
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a  member  of  our  Laboratory  Managing 
Committee,  are  now  busily  engaged  in 
preparing  new  specifications  on  Central 
House-Heating  Appliances,  Space  Heat¬ 
ers  and  Water  Heaters.  The  Gas  Range 
Revision  Sub-Committee,  under  leader¬ 
ship  of  Mr.  C.  C.  Winterstein  of  Phila¬ 
delphia  have  completed  their  work  and 
have  their  specifications  now  ready  for 
distribution  and  criticism  by  Associa¬ 
tion  members.  All  in  all,  the  progress  of 
these  bodies  has  been  very  complimentary 
to  them  and  to  Mr.  Hall  as  well.  The 
new  specifications  formulated  by  these 
groups  will  be  followed  by  our  laboratory 
to  the  letter  in  conducting  our  appliance 
certification  tests. 

Taking  up  my  subject,  one  might  logi¬ 
cally  ask  at  this  time  “What  is  the  Com¬ 
mercial  Significance  of  our  Testing  Labo¬ 
ratory?”  I  believe  I  am  safe  in  saying  that 
few  realize  at  this  time  the  effect  our 
testing  laboratory  will  eventually  have  on 
the  commercial  aspect  of  our  business. 
There  are  numerous  reasons  prompting 
this  statement,  some  of  which  I  shall  not 
attempt  to  cover ;  others  that  will  have  to 
be  proven  by  the  course  of  time  coupled 
with  our  industry’s  experiences. 

I  do  not  believe  that  I  will  be  digres¬ 
sing  to  dwell  briefly  on  the  history  of  our 
laboratory.  .  We  are  all  agreed  that  it 
was  founded  to  fill  a  long-felt  need  and 
that  its  establishment  was  not  the  result 
of  a  passing  fancy,  but  the  outcome  of  a 
great  deal  of  serious  thought  indulged  in 
by  many  of  the  best  minds  of  our  indus¬ 
try.  Some  of  you,  no  doubt,  will  recall 
that  as  far  back  as  1915  a  great  deal  of 
constructive  study  was  given  this  subject 
and  that  definite  action  at  that  time  was 
only  prevented  by  the  outbreak  of  the 
World  War.  The  idea  of  a  central  test¬ 
ing  organization  originated  much  farther 
back  than  the  date  I  have  mentioned,  and 
has  been  a  live  topic  from  its  first  incep¬ 


tion  to  date,  proving  beyond  a  doubt  that 
its  establishment  was  not  in  any  sense 
premature,  but  the  result  of  careful  study 
and  seasoned  judgment. 

There  are  numerous  reasons  why  our 
testing  laboratory  should  prove  a  signifi¬ 
cant  commercial  factor.  I  shall  not  at¬ 
tempt  to  mention  other  than  the  more  im¬ 
portant  ones.  In  order  that  these  may  be 
brought  to  your  attention  at  this  time  I 
have  summarized  them  as  follows : — - 

1.  Our  testing  laboratory  should  wield 
considerable  commercial  influence  by 
standardizing  methods  of  appliance  de¬ 
sign  and  construction,  thereby  reducing 
manufacturing  costs  and  eliminating  the 
necessity  for  many  special  types  of 
models. 

2.  It  should  assist  greatly  in  the  elimi¬ 
nation  of  unsafe  makes  of  appliances. 

3.  It  should  serve  as  a  guide  for  gas 
appliance  dealers  and  gas  company  pur¬ 
chasing  departments  in  selecting  approved 
types  of  appliances. 

4.  It  should  increase  public  confidence 
in  the  merits  of  all  types  of  gas-burning 
equipment. 

Viewing  the  problem  of  appliance 
standardization  from  the  standpoint  of 
the  manufacturer,  I  believe  that  one  of 
the  most  trying  problems  he  has  had  to 
meet  in  the  past  has  been  the  fact  that 
uniform  requirements  for  appliance  con¬ 
struction  have  always  been  lacking.  This 
condition  has  resulted  in  his  having  to 
produce  one  type  of  appliance  for  a  cer¬ 
tain  locality  and  another  model  for  other 
sections  of  the  country.  Such  circum¬ 
stances  naturally  necessitate  the  produc¬ 
tion  of  numerous  designs,  carrying  of 
large  stocks  and  increased  costs  of  pro¬ 
duction.  These  conditions  have  not  only 
been  confusing  to  the  appliance  manufac¬ 
turer,  but  have  indirectly  reacted  unfavor¬ 
ably  toward  the  interests  of  gas  com¬ 
panies  as  well.  I  do  not  claim,  neither 
do  I  believe  that  our  testing  laboratory,  or 
any  other  organization  of  a  similar  na- 
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ture,  will  ever  be  able  to  entirely  over¬ 
come  this  factor.  However,  I  do  believe 
that  we  will  do  a  great  deal  to  relieve  it. 
Authorities  closely  in  touch  with  our  gas 
appliance  problems  agree  that  our  com¬ 
mon  types  of  equipment  must  have  a 
rather  wide  range  of  flexibility.  There¬ 
fore  we  can  never  hope  to  be  entirely  free 
from  difficulties  of  this  kind,  yet  if  our 
laboratory  and  the  gas  companies  are  to 
insist  on  appliances  meeting  standard 
specifications,  then  we  are  at  least  ap¬ 
proaching  an  eventual  solution. 

It  is  a  recognized  fact  that  our  test 
plans  will  affect  very  materially  stand¬ 
ards  of  appliance  design  and  construction. 
Our  requirements  should  raise  them  and 
eliminate  unsafe  types  on  the  market  to¬ 
day.  Viewing  this  situation  honestly  I 
believe  all  gas  men  are  agreed  that  the 
production  of  what  might  be  classified  as 
hazardous  appliances  is  not  due  to  ma¬ 
licious  intent  on  the  part  of  any  manufac¬ 
turer,  but  to  the  fact  that  he  has  failed  to 
keep  closely  in  touch  with  the  most  re¬ 
cent  developments  of  his  art.  I  have  met 
a  great  many  appliance  manufacturers 
during  my  experience  in  the  gas  business, 
and  I  have  yet  to  find  one  who  did  not  ap¬ 
pear  to  be  prompted  by  a  keen  desire  to 
produce  the  safest  and  most  efficient  type 
of  appliance  possible.  Further,  I  have 
always  found  them  willing  when  con¬ 
vinced  of  any  imperfection  in  their  prod¬ 
uct,  to  take  the  necessary  steps  to  correct 
it,  even  at  considerable  inconvenience  and 
expense. 

I  do  not  anticipate  that  our  laboratory’s 
activities  will  promptly  revolutionize  ap¬ 
pliance  design,  but  believe  that  the  proc¬ 
ess  of  improvement  will  be  rather  grad¬ 
ual.  We  have  before  us  a  virgin  field 
in  this  direction  and  one  which  very  few, 
if  any,  of  us  know  a  great  deal  about.  I 
am  frank  to  prophesy  that  we  will  make 
many  mistakes  before  coming  to  a  defi¬ 


nite  solution  of  the  problems  confronting 
us  in  this  work.  Anyone  familiar  with 
our  industry’s  appliance  problems  will 
readily  concede  that  the  elimination  of 
unsafe  equipment  and  the  standardization 
of  construction  are  very  important  mat¬ 
ters,  and  if  satisfactorily  accomplished 
should  serve  a  distinct  and  exceedingly 
significant  commercial  purpose. 

It  is  felt  that,  as  the  laboratory  be¬ 
comes  better  established,  gas  company 
members  as  well  as  appliance  dealers  of 
our  Association  will  insist  on  approved 
types  of  appliances.  I  really  cannot  con¬ 
ceive  of  a  more  significant  commercial 
factor  than  this.  The  eventual  outcome 
of  such  a  plan  should  result  in  gas  com¬ 
panies  requiring  that  certified  appliances 
be  handled  by  their  sales  departments,  and 
that  only  such  types  as  have  met  the  labo¬ 
ratory’s  approval  be  installed  within  their 
territories.  This  should  also  prove  very 
important  from  the  manufacturers’  stand¬ 
point.  Undoubtedly  such  members  will  be 
exceedingly  anxious  to  secure  the  labora¬ 
tory’s  approval. 

In  passing,  I  wish  to  solicit  the  co¬ 
operation  of  gas  appliance  dealers  and  gas 
companies’  commercial  men  in  requiring 
that  appliances  which  they  handle  meet 
with  our  requirements.  As  rapidly  as 
test  information  is  available  on  approved 
types,  our  Association  members  will  be 
notified  through  the  various  A.  G.  A. 
publications. 

Without  doubt  the  most  important 
function  of  our  organization  will  be  the 
creation  of  greater  confidence  on  the  part 
of  our  customers  and  the  public  in  the 
general  merits  of  gas  appliances.  We 
have  been  assisted  in  our  preliminary 
laboratory  work  by  the  Bureau  of  Stand¬ 
ards,  Bureau  of  Mines  and  the  Public 
Health  Service.  It  is  a  pleasure  to  tes¬ 
tify  to  the  earnest  spirit  of  co-operation 
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evidenced  by  these  governmental  organ¬ 
izations.  Their  assistance  cannot  help  but 
aid  us  in  creating  a  very  satisfactory  ef¬ 
fect  on  public  sentiment. 

After  all,  gas  appliances  are  our  me¬ 
diums  of  service,  and  their  performance 
is  sure  to  go  a  long  way  in  molding  public 
opinion.  We  may  have  perfect  manufac¬ 
turing  processes  and  ideal  distribution 
systems,  yet  if  our  appliances  fail  to  satis¬ 
fy  the  customer,  then  we  are  unsuccessful 
in  achieving  our  common  purpose. 

Looking  at  this  subject  from  a  general 
standpoint,  we  have  only  to  profit  from 
the  experiences  of  the  electrical  industry, 
or  coming  even  closer  to  our  own  indus¬ 
try,  ask  some  manufacturer  concerning 
the  commercial  significance  of  the  Under¬ 
writers  Laboratories’,  or  the  Good  House 
Keeping  Institute’s  seal  of  approval.  It 
is  a  recognized  fact  that  the  approval  of 
a  national  testing  organization  is  a  de¬ 
cided  sales  asset  and  one  greatly  desired 
by  manufacturers  and  their  dealers.  I 
certainly  do  not  feel  that  it  is  too  much  to 
expect  that  our  laboratory  will  have  a 
great  influence  on  the  sale  of  gas  appli¬ 
ances.  For  years  leaders  of  our  industry 
whose  work  has  brought  them  closely  in 
touch  with  the  appliance  situation,  have 
hoped  for  the  day  when  our  industry 
could  stand  unqualifiedly  behind  its  ap¬ 
pliances  just  as  it  does  with  its  product. 
From  the  first  the  theories  for  accom¬ 
plishment  of  this  result  have  revolved 
about  a  central  testing  organization, 
whose  principal  objective  would  be  to 
establish  and  maintain  high  standards  for 
all  types  of  gas  appliances.  Mr.  E.  L. 
Hall,  President  of  the  Pacific  Coast  Gas 
Association,  in  discussing  this  subject  re¬ 
cently  said  :  “Among  the  national  co-oper¬ 
ative  movements  of  great  interest  to  the 
merchandisers  of  gas  appliances  may  be 
mentioned  the  great  appliance  testing 
laboratory  now  being  placed  in  commis¬ 


sion  by  the  American  Gas  Association. 
One  cannot  help  but  become  enthused  re¬ 
garding  the  great  progress  of  the  indus¬ 
try  which  will  be  made  possible  by  the 
rapid  development  of  appliances  that  is 
sure  to  follow  such  a  constructive  pro¬ 
gram.  Better  appliances,  safer  appli¬ 
ances,  more  convenient  appliances,  will 
double  and  triple  the  sales  of  many  of 
the  agencies  now  merchandising  gas  ap¬ 
paratus  for  the  home,  restaurant  and  fac¬ 
tory.” 

The  laboratory  our  Association  has  cre¬ 
ated  for  these  purposes  is  absolutely  de¬ 
void  of  any  outside  influences  and  is 
prompted  in  its  actions  only  by  an  earnest 
purpose  to  serve  the  best  interests  of  our 
people.  Into  it  has  been  built  the  hopes 
and  aims  of  our  Association  that  they 
may  serve  the  public  to  the  best  of  their 
ability.  First,  then,  it  becomes  necessary 
to  educate  ourselves — to  know  the  real 
objectives  of  the  laboratory,  particularly 
the  public  service  character  of  its  work. 
With  this  accomplished,  the  next  step  is 
to  go  to  the  American  people  with  our 
story. 

It  is  inevitable  that  the  laboratory  will 
constitute  the  background  of  the  most 
effective  good-will  advertising  ever  done 
by  the  gas  industry.  The  story  will  be 
simple,  and  every  one  in  the  industry  can 
have  a  part  in  its  telling.  It  will  be  a 
story  that  the  American  Gas  Association 
can  tell  to  the  gas-consuming  public 
through  the  medium  of  national  adver¬ 
tising  centrally  directed,  but  applied  lo¬ 
cally  by  the  gas  companies  themselves. 
Indeed,  the  laboratory  will  be  the  rally¬ 
ing  point  around  which  the  gas  industry 
and  the  gas-consuming  public  can  be 
brought  to  a  better  understanding  of  each 
other,  and  the  results  should  increase  the 
sale  of  appliances  of  gas  and  prove  per¬ 
manently  and  generally  beneficial  to  us  all. 


In  closing,  I  cannot  see  how  our  labo¬ 
ratory  can  prove  other  than  a  commer¬ 
cially  significant  factor  of  the  greatest 
importance.  I  believe  that  our  industry 
now  stands  on  the  threshold  of  a  won¬ 
derful  period  of  expansion,  dependent 
largely  for  its  scope  on  the  successful 
merchandising  of  appliances,  which  will 
naturally  result  in  increased  sales  for  our 
commodity.  Our  laboratory  means  to  be 
a  potent  factor  in  this  movement  and  has 
no  room  for  any  one  in  its  ranks  who  is 
not  firmly  convinced  that  some  how'  or  in 
some  way  you  can  always  “do  it  better 
with  GAS.” 

The  Chairman:  I  feel  that  you  will 
agree,  after  listening  to  Mr.  Conner’s 
paper  on  the  commercial  significance  of 
the  A.  G.  A.  testing  laboratory,  that  it  is 
an  activity  that  has  been  started  none 
too  soon. 

We  have  with  us  the  President  of  our 
Association,  and  without  further  re¬ 
marks,  I  will  call  on  Mr.  Abell. 

President  Abell:  It  is  a  pleasure,  and 
a  privilege,  to  have  an  opportunity  to 
address  this  section.  Without  you  peo¬ 
ple  in  the  Commercial  Section  it  would 
be  almost  impossible  for  a  public  utility 
to  exist.  It  is  only  by  filling  the  valleys 
and  selling  gas,  electricity,  or  whatever 
it  may  be,  that  makes  it  possible  to  be 
able  to  sell  electricity  or  gas — either  one, 
even  street  railway  fares,  for  that  mat¬ 
ter. 

As  an  illustration  of  a  peak  load,  if  we 
should  sell  1,000  feet  of  gas,  and  only 
sell  that  gas  for  one  hour  during  the 
year,  it  would  cost  us,  including  interest 
on  investment,  and  so  on,  approximately 
$900.00  per  thousand  feet.  If  we  would 
increase  the  sales  to  say,  90%,  it  would 
decrease  the  overhead  expense  to  prob¬ 
ably  10^  per  thousand  feet,  so  that  with 


the  output  cost,  it  would  probably  make 
it  possible  to  sell  gas  for  50^  per  thou¬ 
sand  cubic  feet. 

So  it  is  only  possible  to  conduct  utili¬ 
ties  by  filling  in  the  valleys,  and  that  can 
only  be  done  by  your  organization.  I 
think  the  part  you  play  in  industry  is 
one  of  the  most  important  parts  played 
by  anybody. 

In  looking  over  your  program,  I  find 
that  practically  every  address  which  you 
have  is  very  pertinent  to  the  industry. 
Take  one  address,  “Refrigeration  by 
Gas.”  I  think  the  possibilities  of  that, 
filling  out  the  valleys  and  so  on,  are 
great.  The  gas  fraternity,  I  think,  prob¬ 
ably  will  go  into  that  very  thoroughly. 
I  think  it  can  afford  to  spend  a  great  deal 
of  money  on  that  investigation. 

Selling  gas  through  architects.  I  don’t 
know  that  anything  is  more  important 
than  getting  the  architects  to  understand 

\ 

our  problems  and  the  necessity  for  prop¬ 
er  piping  of  houses  for  gas.  I  think  gas 
can  be  used  for  a  great  many  domestic 
purposes  that  it  is  not  now  used  if  the 
houses  were  properly  piped.  I  think 
we  have  been  rather  dilatory  in  not  fol¬ 
lowing  that  as  we  should.  I  think  that 
is  one  of  the  most  important  things. 

House  heating.  In  some  communities 
it  has  been  demonstrated  pretty  clear¬ 
ly — Chicago,  Boston,  so  on,  that  house 
heating  is  a  very  advantageous  load.  In 
some  communities,  such  as  New  Orleans, 
it  is  rather  questionable.  But  I  think, 
even  in  those  instances,  house  heating 
can  be  taken  on  under  certain  conditions, 
very  profitably,  and  it  is  up  to  you  gen¬ 
tlemen  to  take  care  of  that  situation. 

We  are  certainly  much  indebted  to 
this  section  for  its  cooperation  and  its 
coordinating  efforts  with  the  other  sec- 
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tions.  The  work  which  has  been  done 
by  Mr.  Hanlan,  members  of  his  com¬ 
pany,  and  the  various  individuals  con¬ 
nected  with  the  Commercial  Section,  has 
been  most  progressive,  and  I  think  most 
constructive,  and  has  added  very  ma¬ 
terially  to  the  gas  industry. 

The  sales  stimulation  work  which  has 
been  done,  and  the  advertising  work 
which  has  been  done,  has  been  most  ef¬ 
fective,  and  I  think,  in  some  instances, 
where  investigations  have  been  made 
and  statistical  information  has  been  pre¬ 
pared,  it  has  indicated  quite  clearly  that 
the  work  has  been  most  effective. 

The  Chairman:  Our  president  has 
been  a  real  friend  to  the  Commercial 
Section  and  I  know  it  better  than  any¬ 
body  else  in  this  room.  I  know  how  help¬ 
ful  he  has  been,  progressive,  forward- 
looking,  and  it  has  been  a  pleasure,  in¬ 
deed,  for  me  to  have  been  associated 
with  President  Abell. 

I  would  like  Major  Forward  to  say  a 
few  words  to  us,  if  he  will.  » 

Secretary-Manager  Forward:  I  have 
had  the  pleasure  of  attending  two  of 
your  commercial  conferences  during  the 
past  summer,  at  Lake  Mohonk  and 
Gloucester,  where  I  heard  your  ad¬ 
dresses,  saw  something  of  what  you 
were  trying  to  do,  and  got  a  great  deal 
of  your  viewpoint  in  the  field,  in  addi¬ 
tion  to  what  I  get  at  Headquarters.  I 
know  what  you  are  trying  to  do,  not 
only  for  your  own  companies,  but  for 
the  development  of  the  American  home. 

One  thing  I  want  to  talk  to  you  about 
very  briefly  is  the  laboratory  at  Cleve¬ 
land.  He  told  you  what  is  behind  that 
movement.  I  don’t  think  I  need  to  em¬ 
phasize  what  it  means  to  all  of  us,  espe¬ 
cially  to  you,  because  when  we  are  able 


to  say  to  our  consuming  public,  the 
home-keepers  of  America,  citizens  of 
this  country,  that  we  are  doing  and  have 
done  everything  within  our  power  to 
make  our  products  safe  for  their  use, 
and  to  promote  and  urge  the  sale  of  such 
appliances  as  make  for  the  best  perform¬ 
ance  and  give  the  best  service,  we  shall 
be  able  to  talk  our  product  as  we  have 
never  been  able  to  talk  it  before.  It 
will  back  you  up  in  your  sales  of  gas ; 
it  will  help  you  in  your  sales  of  appli¬ 
ances  ;  it  will  make  the  best  form,  as  Mr. 
Conner  said,  of  good  will  advertising 
that  we  can  possibly  have  in  any  recent 
development  in  the  gas  business. 

It  is  a  source  of  great  gratification 
to  observe  the  work  of  your  committees 
during  the  year,  such  as  the  work  of  the 
Committee  on  Refrigeration  by  Gas, 
Committee  on  Cooperation  with  Archi¬ 
tects  and  Builders,  and  all  the  others  on 
the  program. 

I  want  to  also  congratulate  the  Sec¬ 
tion  upon  the  importance  of  Home  Serv¬ 
ice  work.  There  can  be  no  greater  field 
for  the  gas  business  than  to  interest  the 
women  of  America.  I  believe  it  to  be 
absolutely  true  that,  deep  in  their  hearts, 
every  woman  desires  most  of  all  to  make 
her  home  more  and  more  attractive  and 
necessary  to  the  people  she  cares  for. 

Women  flock  to  Home  Service  meet¬ 
ings.  They  demonstrate  their  interest, 
and  right  there  is  a  golden  opportunity 
for  the  gas  industry — to  tell  its  story 
to  the  women  of  America.  Things  of 
that  sort  are  those  that  strike  the  imagi¬ 
nation  and  I  don’t  see  how  anybody 
could  do  his  work  unless  he  has  that 
imagination. 

The  Chairman:  Mr.  Secretary-Mana¬ 
ger,  I  don’t  want  to  let  this  occasion  go 
by  without  expressing  to  you,  also,  the 
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thanks  of  our  Section  for  what  you  have 
done  for  us.  You  know  it  is  sometimes 
advisable  to  have  a  friend  in  court,  and 
while  we  don’t  need  it  so  much  this  year, 
we  were  mighty  happy  to  know  we  had 
Major  Forward  to  help  us.  It  seems 
appropriate  you  should  hear  from  the 
Secretary  of  our  Section,  Mr.  Rupert  L. 
Burdick. 

Secretary  Burdick:  May  I  say,  first, 
that  I  was  mighty  glad  to  get  this  job  as 
Secretary,  because  it  has  in  it  a  chal¬ 
lenge,  a  real  honest-to-goodness  chal¬ 
lenge  that  faces  you  and  faces  me,  and 
that  is  the  challenge  of  competition  in 
your  domestic  gas  load.  We  are  just 
now  very  much  interested  in  our  indus¬ 
trial  load ;  it’s  a  good  load,  a  big,  desir¬ 
able  load ;  and  it’s  relatively  easy  to 
get.  But  it  seems  to  me,  gentlemen,  as 
I  come  in  from  other  industries  to  the 
gas  industry,  that  we  are  running  after 
new  gods,  perhaps  at  the  sacrifice  of 
our  old  gods.  Don’t  let’s  forget  our 
domestic  load. 

We  are  in  a  position  where  we  have 
real  competition — not  only  competition 
from  other  fuels,  but  also  competition 
from  the  changing  habits  of  people.  I 
saw  in  this  job  a  challenge  to  help,  in  a 
very  small  way  perhaps,  but  at  least 
help,  fight  the  hardest  job  the  gas  com¬ 
pany  has — to  maintain  and  build  the 
domestic  load.  If  there  is  any  service 
I  can  render,  I  am  at  your  command. 

Let  me  review,  briefly,  some  of  the 
outstanding  achievements  of  the  Section 
for  the  past  year.  Starting  .almost  six 
months  late,  because  of  the  fact  we  had 
no  secretary,  nevertheless  because  of  the 
help  from  the  Headquarters  staff,  and 
the  committee  chairmen,  we  accom¬ 
plished  practically  everything  we  set  out 
to  accomplish  at  our  last  convention. 


Here  are  some  of  the  things  we  have 
done,  which  are  not  a  part  of  committee 
reports. 

1.  We  laid  down  a  definite  program  of 
sales  development  which  has  had  the 
endorsement  of  the  Executive  Board  of 
the  association.  Our  Three-Year-Plan. 

2.  We  have  prepared  and  issued  a  plan 
book  telling  the  program  of  sales  activi¬ 
ties  to  our  members. 

3.  We  have  organized  the  Regional 
Sales  Councils  for  the  entire  country 
east  of  the  Mississipi,  of  which  you  will 
hear  more  later. 

4.  We  have  held  two  Regional  Sales 
Conferences,  one  at  Lake  Mohonk,  New 
York,  the  other  at  Gloucester,  Massa¬ 
chusetts,  both  of  which  were  even  bet¬ 
ter  attended  than  the  first  meeting  of  its 
kind  last  year,  at  Millbrook. 

5.  We  have  revised  and  approved  the 
Sales  Stimulation  Service,  both  in  form 
and  contents,  and  are  laying  down  the 
fundamentals  of  our  future  domestic  gas 
sales  development. 

6.  We  have  begun  real  research  into 
domestic  markets  for  gas  and  gas  ap¬ 
pliances,  and  this  will  be  broadened  and 
continued  so  that  eventually  we  shall 
have  a  solid  foundation  of  definite  sell¬ 
ing  and  merchandising  facts  upon  which 
to  base  our  future  activities. 

7.  We  have  promoted  the  idea  of  na¬ 
tional  advertising  for  the  gas  industry 
in  many  ways,  as,  for  instance,  the  bril¬ 
liant  speech  Professor  Hotchkiss  made 
this  morning,  and  we  have  helped  in 
bringing  this  idea  more  nearly  in  reality 
by  interesting  the  Executive  Board  in 
our  program. 

These  are  just  the  high  lights  of  the 
year’s  activities.  The  Committee  Chair¬ 
man  will  tell  you  more. 

The  Chairman:  We  have  talent  in  our 
secretary.  His  previous  training  is  such 
as  to  fit  him  peculiarly  for  the  work 
ahead  in  the  Commercial  Section. 

I  am  going  to  take  the  liberty,  as  a 
courtesy  to  our  guest  this  afternoon,  to 
advance  the  program  somewhat  and 
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change  the  order  of  the  speakers.  I  am  ter  of  the  American  Institute  of  Archi- 
going  to  ask  Mr.  S.  F.  Voorhees,  Chair-  tects,  to  give  his  address  now  on  “What 
man  of  the  Committee  New  York  Chap-  the  Architect  Needs  from  You.” 

(Mr.  Voorhees ’  paper  will  he  found  on  page  579.) 


SELLING  GAS  TO  ARCHITECTS 


REPORT  OF  ARCHITECTS’  AND  BUILDERS’  SERVICE  COMMITTEE 


W.  A.  Adams,  Chairman,  The  Peoples  Gas  Light  &  Coke  Co.,  Chicago,  Illinois 


With  the  objective  of  “50%  increase 
in  gas  sales”  as  an  accepted  goal  for 
the  industry  in  the  next  three  years,  it 
has  been — and  will  be — the  responsibilty 
of  the  Architects’  and  Builders’  Service 
Committee  to  clear  away  the  obstructions 
and  lay  the  foundations  upon  which  this 
great  sales  structure  can  be  erected.  Real¬ 
izing  this  duty,  it  has  been  the  aim  of  the 
Committee  this  past  year  to  impress  upon 
gas  companies  an  understanding  of  the 
necessity  for  providing  in  advance  the 
facilities  for  the  consumption  of  gas  in 
homes  through  which  future  sales  will 
flow. 

More  gas  consumption  per  capita 
means  the  use  of  more  appliances  and 
the  greater  use  of  present  appliances,  but, 
before  these  ends  can  be  attained,  proper 
provision  for  piping,  flues  and  appliances 
must  be  made  in  the  homes.  Just  as  the 
neck  of  a  bottle  determines  the  rate  of 
flow  of  water  from  the  bottle,  so  does  the 
original  design  of  a  house,  as  to  piping, 
flues  and  accommodations  for  (and  speci¬ 
fications  of)  appliances,  govern  the  flow 
of  gas  through  the  domestic  meter.  In¬ 
adequacy  in  any  of  these  items  makes 
greater  sales  resistance  for  the  gas  com¬ 
pany,  obstructs  the  sales  flow,  and  often 
causes  customer  dissatisfaction.  It  is 


these  conditions  which  we  have  aimed  to 
assist  in  eliminating. 

There  are  three  factors  who  influence 
the  amount  of  provision  for  gas  in  a 
home : 

Architects 

Builders  and  Contractors 

Home  Owners 

It  is  neither  within  the  province  of,  nor, 
at  the  present  stage  of  the  Association’s 
activities,  possible  for  this  Committee  to 
undertake  a  campaign  of  education  for 
the  third  group — home  owners.  Their 
number  is  legion,  and  the  task  of  teach¬ 
ing  them  to  think  in  terms  of  adequate 
gas  facilities  is  the  joint  responsibility  of 
the  entire  Commercial  Section. 

The  second  group  are  widely  scattered 
and  comparatively  difficult  to  reach  ex¬ 
cept  through  general  advertising,  but 
nevertheless  represent  a  more  compact 
body  of  men  than  the  home  owners.  The 
speculative  builder  has  multiplied  and 
flourished  during  the  past  few  years  and 
has  become  an  important  agent  in  deter¬ 
mining  house  design  and  equipment ; 
more  so  than  the  contracting  builder. 

The  architects,  on  the  other  hand,  make 
up  a  group  which,  although  wide  in  in- 
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fluence,  is  relatively  small  in  number  and 
easily  located  and  reached.  They  are 
also  the  starting  point  of  the  speciAca- 
tions  which  make  or  break  our  future 
possibilities  for  sales.  It  is  toward  this 
group  particularly  that  we  have  tried  to 
stimulate  the  efforts  of  our  member  com¬ 
panies,  although  we  have  also  devoted 
part  of  our  energies  to  a  consideration  of 
the  builders. 

Our  activities  during  the  past  twelve 
months  have  been  along  two  lines ;  inves¬ 
tigation  and  study  of  means  and  methods 
of  reaching  architects  and  builders  with 
the  story  of  gas ;  and  education  among 
gas  companies — and  to  a  certain  extent 
among  architects  themselves. 

Study  of  Means  and  Methods 

As  a  result  of  the  interchange  of  ex¬ 
periences  among  members  of  this  Com¬ 
mittee  and  by  consultation  with  architects 
themselves,  we  have  found  (and  in  our 
own  individual  efforts  proved)  that  the 
best  way  of  securing  the  co-operation  of 
architects  and  builders  is  by  personal  con¬ 
tact.  In  stating  this  conclusion  we  do  not 
mean  to  belittle  the  value  or  importance 
of  advertising  or  direct-mail  efforts,  but 
place  these  as  supplementary  aids  to  the 
basic  method  of  personal  visits  to  archi¬ 
tects. 

From  our  study  we  And  that  the  men 
selected  for  contact  work  are  called  upon 
for  a  large  amount  of  service  work — 
consultation  upon  constructional,  engi¬ 
neering  and  other  technical  details  of  gas 
equipment  and  utilization.  From  this  we 
have  drawn  the  conclusion  that  the  repre¬ 
sentatives  chosen  by  the  gas  company 
should  be  men  having  a  comprehensive 
knowledge  of  the  gas  business,  well 
versed  in  utilization,  and  possessed  of  a 
working  acquaintance  with  building  con¬ 
struction  problems. 


The  various  methods  of  instituting  and 
operating  an  Architects’  and  Builders’ 
Service  Department  in  a  gas  company,  as 
recommended  by  this  Committee  and 
based  upon  our  study,  are  set  forth  in 
detail  in  the  July  plan  book  of  the  Month¬ 
ly  Sales  Stimulation  Service,  and  hence 
will  be  omitted  here. 

We  have  also  started,  but  not  com¬ 
pleted,  studies  and  investigations  of  the 
“Master  Meter  Plan”  and  of  possible 
speciAcations  for  Aues  for  all  gas-burning 
appliances  requiring  Aues.  We  are  un¬ 
able  to  report  on  these  subjects  at  this 
time  but  we  shall  turn  over  the  informa¬ 
tion  already  collected  to  the  incoming 
Committee. 

Company  Promotion  Efforts 

In  the  line  of  promotional  activities,  we 
have  contiued  to  urge  gas  companies  to 
purchase  and  distribute  the  architects’  Ale 
folder  which  we  prepared  last  year 
(1923-24).  Up  to  the  present  we  have 
Ailed  orders  for  1,555  of  these  folders 
and  there  are  orders  awaiting  a  new  sup¬ 
ply  sufficient  to  bring  this  total  up  nearly 
to  two  thousand. 

Probably  the  most  important  piece  of 
promotional  material  we  have  prepared 
is  the  Plan  Book  for  the  July  issue  of  the 
Sales  Stimulation  Service  on  the  organi¬ 
zation  and  operation  of  an  Architects’ 
and  Builders’  Service  Bureau  for  individ¬ 
ual  gas  companies.  This  embodies  the 
detailed  plans,  methods,  practices  and 
forms  which  we  are  using  in  our  own 
companies.  Several  companies  have 
adopted  this  plan  in  part  or  entirely.  As 
this  issue  of  the  monthly  service  will  be 
preserved  by  its  750  subscribers,  we  be¬ 
lieve  that  we  have  by  this  means  made  a 
permanent  record  of  the  best  practice  for 
future  use.  In  addition,  each  month  there 
will  be  a  bulletin  as  part  of  the  sales 
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service,  carrying  along  this  work,  adding 
new  ideas,  and  showing  results — which 
will  keep  the  plan  book  live  and  up  to 
date. 

At  the  two  Regional  Sales  Conferences 
this  year,  held  at  Lake  Mohonk,  N.  Y., 
May  25  to  29,  and  Gloucester,  Mass., 
June  2  to  5,  we  arranged  to  discuss  the 
subject  of  securing  architects’  and  build¬ 
ers’  co-operation.  At  Lake  Mohonk  a 
paper  was  presented  by  D.  Knickerbacker 
Boyd,  an  architect,  on  this  topic,  and  at 
Gloucester,  Robert  B.  Mahn,  of  this 
Committee,  presented  a  paper  entitled, 
“Building  More  Gas  in  Buildings”,  which 
was  reprinted  in  the  A.  G.  A.  Monthly 
for  September,  1925. 

We  have  recommended  to  the  Manag¬ 
ing  Committee,  and  obtained  their  gen¬ 
eral  endorsement  of  the  plan,  that  the 
contemplated  Gas  Utilization  Manual 
now  in  preparation  include  a  chapter  on 
selling  to  architects  and  builders. 

The  Chairman  of  this  Committee  pre¬ 
sented  a  paper  entitled,  “Relations  with 
Architects”,  before  the  Blinois  Gas  Asso¬ 
ciation  Convention  at  Chicago,  on  March 
19,  1925. 

Besides  this  organized  work,  we  have 
received  and  answered  numerous  specific 
inquiries  from  individual  companies  as 
to  methods  of  conducting  Architects’  and 
Builders’  Service  Departments,  supplying 
sample  charts  and  forms  such  as  are  used 
in  this  work. 

Public  Education 

Along  with  our  efforts  to  increase  gas 
companies’  activities  in  the  directions  out¬ 
lined  previously,  we  have  incidentally 
carried  on  a  certain  amount  of  educa¬ 
tion  aimed  at  architects,  builders  and 
home  owners  themselves. 


We  have  contracted  for  and  supplied 
copy  for  three  pages  of  space  in  the 
Home  Builders’  Catalog,  a  national  an¬ 
nual  reference  book  with  a  circulation  of 
at  least  15,000  copies  among  architects, 
speculative  builders,  contractors,  building 
supply  dealers  and  individual  builders. 
This  space  is  used  to  sell  the  idea  of  the 
value  of  gas  service  and  to  give  recom¬ 
mendations  for  the  proper  and  adequate 
installation  of  piping  and  gas  burning  ap¬ 
pliances. 

We  have  also  consulted  with  several 
organizations  publishing  pamphlets  or 
periodicals  devoted  to  home  building,  to 
secure  adequate  editorial  attention  to 
planning  for  gas  equipment. 

Your  Committee  has  watched  with 
great  interest  the  contest  conducted  by 
the  Peoples  Gas  Light  and  Coke  Com¬ 
pany,  among  architects  in  the  Chicago 
region,  for  the  best  plan  for  an  all-gas 
basement.  It  was  suggested  that  the 
A.  G.  A.  sponsor  a  similar,  but  nation¬ 
wide,  contest,  but  as  funds  were  lacking 
for  this  purpose  we  deferred  the  matter. 
However,  the  widespread  interest  of  the 
Chicago  contest  has  added  to  the  effect 
of  this  Committee’s  work. 

Recommendations 

Based  upon  our  studies  already  partly 
completed  and  upon  the  results  derived 
from  the  past  years’  efforts,  we  take  the 
liberty  of  recommending  to  the  Manag¬ 
ing  Committee  that  the  1926  Architects’ 
and  Builders’  Service  Committee  give 
consideration  to  developing  the  following 
lines  of  work : 

1.  To  carry  along  the  investigation  of 
and  to  make  report  on  the  so-called 
“Master  Meter  Plan”  for  apartment 
houses. 

2.  To  devise  some  means,  with  the  co¬ 
operation  of  the  Manufacturers’ 
Section,  by  which  manufacturers  of 
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gas  appliances  and  equipment  will 
supply  standard  data  sheets  (tech¬ 
nical  rather  than  promotional)  for 
use  of  architects  and  for  insertion 
in  the  Architects’  File  Folder. 

3.  To  investigate  the  feasibility  of  a 
national  architects’  contest  in  co¬ 
operation  with  the  American  Insti¬ 
tute  of  Architects,  to  stimulate  bet¬ 
ter  and  more  adequate  provision  for 
gas  in  building  plans  and  specifica¬ 
tions. 

4.  To  consider,  and  recommend  if 
found  desirable,  the  employment  of 
the  services  of  a  consulting  architect 
for  the  Commercial  Section  to  ad¬ 
vise  and  assist  in  the  preparation 
and  use  of  promotional  material. 

5.  To  study  the  trend  of  residential 
building,  particularly  to  discover  the 
weight  of  influence  exercised  by  the 
individual  home  builder,  the  con¬ 
tracting  builder,  and  the  speculative 
builder,  and  to  plan  means  of  reach¬ 
ing  these  groups  more  thoroughly 
with  our  story. 

6.  To  study  and  list  all  periodicals, 
pamphlets,  bulletins,  year  books  and 
reference  works  devoted  to  building 
construction,  equipment  and  ma¬ 
terials,  and  to  communicate  with  the 
publishers  in  an  efifort  to  obtain  ade¬ 
quate  editorial  treatment  of  the  sub¬ 


ject  of  gas  equipment  and  appli¬ 
ances. 

7.  Finally — and  most  important — we 
urge  the  drawing  up  of  standard 
specifications  and  recommendations 
for  flues  for  all  gas-burning  equip¬ 
ment  requiring  flues.  At  the  pres¬ 
ent  time  the  A.  G.  A.  has  not  any 
such  general  specifications  and  we 
urge  that  a  strong  recommendation 
for  the  adoption  of  a  definite  stand 
and  policy  on  the  question  of  flues 
be  presented  by  the  incoming  Com¬ 
mittee  to  the  A.  G.  A.  through  the 
Managing  Committee  of  this  Sec¬ 
tion. 

Conclusion 

In  conclusion  this  committee  feels  that 
one  of  the  greatest  single  factors,  that 
will  influence  the  future  of  the  gas  in¬ 
dustry,  lies  in  the  proper  foundation  for 
the  use  of  gas ;  and  surely,  there  is  no 
better  time  to  lay  that  foundation  than 
when  a  building  is  contemplated.  We 
have  been  engaged  in  this  work  long 
enough  to  know  that  it  is  not  an  experi¬ 
ment,  we  know  from  those  that  have  the 
service  that  it  is  working  very  satisfac¬ 
torily,  and  we  suggest,  to  every  member 
company  of  the  A.  G.  A.,  its  adoption. 


SALES  QUOTAS 


William  Gould,  Commercial  Manager,  Gas  &  Electric  Improvement  Go., 

Boston,  Mass. 


In  bringing  up  a  question  of  Sales 
Quotas  for  the  Commercial  Departments 
of  the  gas  industry,  it  does  not  seem  pos¬ 
sible  that  the  American  Gas  Association 
or  any  of  its  members  would  hesitate  to 
adopt  it,  if  they  did  give  it  serious  con¬ 
sideration  and  studv. 

•/ 

Our  Commercial  Section,  through  the 
wonderful  work  done  and  being  done  by 


the  Sales  Stimulation  Committee,  is 
striving  to  bring  about  a  50%  increase  in 
gas  output  in  the  next  three  years,  and  it 
is  to  stimulate  and  help  to  win  this  ob¬ 
ject,  that  I  am  again  ofifering  for  your 
consideration  a  Sales  Quota. 

Additional  sales  and  the  use  of  gas  ap¬ 
pliances  make  for  additional  output.  Ac¬ 
cordingly,  as  our  object  is  to  increase  out- 


507 


put,  larger  sales  in  appliances  become  im¬ 
perative.  How  can  this  best  be  shown 
and  accomplished? 

Some  of  the  increased  output  we  are 
aiming  for  can  come,  of  course,  from 
increased  use  of  appliances  now  on  our 
mains,  as  has  been  done  and  is  being  done 
in  a  great  many  companies  throughout 
the  country.  Yet  I  believe  the  larger 
proportion  of  this  sought  for  50%  in¬ 
crease  in  output  will  come  from  appli¬ 
ances  that  are  not  on  our  mains  now.  So, 
consider  this  Sales  Quota  as  an  addition¬ 
al  help  toward  reaching  the  goal  of  a 
50%  increased  output  and  in  no  way  a 
duplicate  of  effort. 

I  doubt  very  much  whether  we  all 
fully  appreciate  how  much  we  are  on  a 
quota  or  a  budget  at  the  present  time.  Our 
value  as  commercial  men  depends  entirely 
on  the  results  we  secure  for  our  com¬ 
panies,  and  to  increase  our  individual  in¬ 
comes,  we  must  increase  the  sales  results 
of  our  departments.  Our  salaries  are 
guaranteed  to  us,  and  we  would  hardly 
consider  a  proposition  that  put  our  salary 
on  a  basis,  such  as  “the  best  we  can  give 
you”,  or  “wait  and  see.”  Yet,  without  a 
Sales  Quota,  this  is  exactly  what  many 
of  the  gas  company  sales  forces  are  tell¬ 
ing  their  superiors — “we  will  do  our  best 
in  sales  results — wait  and  see.” 

Modern  sales  departments  in  all  in¬ 
dustries  first  find  out  what  their  com¬ 
panies  need  and  then  set  their  goals  and 
quotas  accordingly.  Gas  company  sales 
departments  in  numerous  cases  try  to  fit 
in  their  sales  results  with  their  company’s 
needs,  and  it  is  a  very  trying  proposition 
to  put  over — in  fact,  not  worth  trying, 
as  alibis  and  excuses  are  weak  men’s 
crutches.  Of  course,  let  us  consider  our 
past  performances  in  making  up  a  Sales 
Quota  for  next  year  and  not  set  it  at  an 
impossible  high  mark,  but  also  let  us 


consider  what  appliances  would  best  fit 
our  companies  and  our  customers’  needs, 
and  fearlessly  set  a  figure  for  each  ap¬ 
pliance  and  then  go  to  it. 

Men  striving  to  reach  Sales  Quotas 
and  failing  are  of  more  value  to  a  gas 
company  than  those  who  never  know  what 
they  are  striving  for.  Commercial  De¬ 
partments  need  not  fear  for  proper  recog¬ 
nition,  if  they  will  use  modern  business 
methods  used  by  all  other  departments, 
and  set  their  own  standards,  based  on  no 
hit  and  miss  methods  nor  catch  as  catch 
can  plans.  I  must  necessarily  repeat  as 
I  have  many  times  before,  that  all  de¬ 
partments  of  the  gas  industry  have  stand¬ 
ards  and  quotas  which  they  are  striving 
to  reach,  all  departments,  gentlemen,  but 
the  Sales  Department. 

We  want  to  make  a  good  showing.  We 
want  to  get  certain  good  results  and  yet 
we,  as  an  industry,  have  not  decided  and 
approved  of  the  good  results  we  should 
obtain  in  the  Sales  Department.  It  is 
pretty  nearly  the  same  as  if  we  all  de¬ 
cided  to  attend  the  gas  convention  this 
fall,  but  had  not  made  up  our  minds 
where  it  would  be  held.  On  the  other 
hand,  we  started  out  definitely  to  reach 
Atlantic  City,  for  this  purpose  and  did 
not  question  whether  that  was  the  cor¬ 
rect  destination  or  whether  it  would  be 
good  enough  under  the  circumstances. 
We  who  came  from  New  England  would 
be  foolish  to  have  considered  that  under 
the  circumstances  Philadelphia  would  be 
near  enough  to  Atlantic  City  to  stop  off 
to  attend  the  Convention  and  others  of  us 
did  not  consider,  on  our  way  down  here 
that  New  York  might  be  good  enough  to 
stop  off  for  the  Convention  meeting. 

No,  we  all  were  definitely  informed  by 
the  action  of  the  American  Gas  Associa¬ 
tion  Executive  Committee,  that  the  proper 
destination  for  us  to’  reach  to  attend  the 
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Convention  was  Atlantic  City  and  we 
started  with  that  definite  destination  in 
our  minds  and,  from  the  last  reports  of 
attendance,  I  guess  all  of  us  reached 
that  destination. 

Why  isn’t  this  a  parallel  case  with  the 
Sales  Quota  idea?  In  contemplating  our 
sales  activities  for  the  coming  year,  we 
should  have  a  definite  destination  to 
reach  and  that  ultimate  goal  should  be 
governed  by  marks  of  progress  to  that 
point,  not  waiting  until  the  end  of  the 
year  and  then  find  out  too  late  where  we 
stand,  but  rather  each  month  checking 
the  mile  posts  toward  our  destination 
or  Sales  Quota. 

Again,  if  we  from  New  England  look 
out  of  our  train  on  our  way  to  Atlantic 
City  and  see  a  station,  we  can  tell  by 
that  how  far  we  are  from  Atlantic  City. 
In  arriving  at  New  York  we,  from  Bos¬ 
ton,  know  we  are  two  thirds  of  the  way. 
At  Philadelphia  we  know  we  are  still 
nearer  and,  consequently,  I  believe  that 
by  keeping  track  of  the  mile  posts  month 
by  month  in  striving  to  reach  our  Sales 
Quota,  we  can  better  govern  ourselves 
and  appreciate  the  distance  we  have  yet 
to  go,  than  we  can  by  starting  out  blind¬ 
ly  to  do  the  best  we  can. 

The  three  associations  of  New  Eng¬ 
land,  namely,  the  New  England  Associa¬ 
tion  of  Gas  Engineers,  the  Gas  Sales 
Association  of  New  England  and  the 
New  England  Commercial  Managers’ 
Association  have  definitely  adopted  a 
Sales  Quota  for  ranges  and  tank  water 
heaters.  In  some  of  our  companies,  we 
have  been  using  these  Sales  Quotas  with 
immense  profit  and  help  for  three  or  four 
years.  If  it  is  true  that  they  have  been 
of  definite  help  to  those  companies  in 
increasing  sales  of  gas  ranges  and  tank 
water  heaters,  why  is  it  not  possible  that 
a  Sales  Quota  for  each  and  every  gas 


appliance  would  increase  sales  for  all 
gas  companies  using  them? 

In  suggesting  that  the  Commercial 
Section  of  the  American  Gas  Association 
adopt  a  Sales  Quota  for  each  appliance, 
I  am  not  offering  it  as  an  experiment, 
but  as  a  tried  and  helpful  means  that 
has  obtained  good  results  wherever  and 
whenever  used.  My  own  personal  opin¬ 
ion  is,  that  it  not  only  helps  gas  com¬ 
panies  in  increasing  their  sales  and  in 
raising  their  standards  of  selling,  but 
that  it  can  put  into  the  hands  of  the  man¬ 
ufacturers  of  appliances,  definite  infor¬ 
mation  that  will  increase  their  helpful 
co-operation  to  the  gas  companies,  both 
striving  for  one  common  goal. 

It  will  in  my  estimation  take  away  one 
great  fear  of  gas  company  commercial 
men,  namely,  that  of  being  overloaded 
or  overstocked,  and  it  will  also  help  the 
appliance  manufacturer  as  an  urge  to 
the  gas  company  to  buy  enough  appli¬ 
ances  to  take  care  of  the  quota  they 
are  out  to  reach. 

Past  experience  has  shown  us  that 
many  gas  companies  buy  too  many  ap¬ 
pliances  and  are  thus  overstocked  and 
necessarily  rightly  criticised,  but  also 
many  companies  do  not  buy  enough  dur¬ 
ing  the  year,  and  we  cannot  sell  appli¬ 
ances  unless  we  have  them  first  in  stock. 

Both  these  situations  are  brought 
about  by  not  having  any  definite  Sales 
Quota  and  consequently  buying  as  well 
as  selling  is  done  on  a  hit  or  miss  plan. 
Set  a  Sales  Quota  and  you  may  buy  and 
sell  appliances  without  fear  of  any  criti¬ 
cism.  Sales  Quotas  not  only  tell  you 
where  you  should  go,  but  how  you  are 
progressing  all  through  the  year.  Of 
course,  be  it  understood,  that  a  Sales 
Quota  on  any  appliance  is  not  one  that 
will  reduce  sales  results,  but  will  be  a 
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goal  to  reach  at  beyond  that  which  has 
heretofore  been  accomplished. 

Three  years  ago  there  was  a  prize 
contest  for  dollar  sales  per  meter  and  a 
great  deal  of  interest  was  shown  and  a 
great  many  interesting  facts  derived 
from  this  contest.  It  was  a  start,  gentle¬ 
men,  toward  fixing  some  definite  goal  in 
the  minds  of  the  Sales  Department  exec¬ 
utives  and  served  its  purpose,  but  I  re¬ 
peat,  it  was  a  step  toward  the  proposed 
Sales  Quota  I  am  now  offering  and  urg¬ 
ing  on  you.  The  number  of  dollars  in 
gas  appliance  sales  can  be  in  a  way  a 
guide  toward  what  that  department  is 
doing,  but  it  may  consist  of  high-priced 
small  consumption  appliances,  or  it  may 
consist  of  appliances  easily  sold  or  those 
that  have  been  accomplished  along  the 
lines  of  least  resistance. 

Each  gas  company  has  its  definite 
needs  as  to  the  type  of  appliance  that 
should  be  sold  or  put  on  its  mains  and, 
of  course,  should  govern  itself  accord¬ 
ingly,  but  a  dollars  total  sales  will  not 
give  in  detail  this  information.  Again 
if  we  set  a  definite  Sales  Quota  for 
ranges  and  each  individual  appliance, 
we  may  then  best  take  care  of  our  in¬ 
dividual  needs  in  a  definite  systematic 
plan  rather  than  the  hit  or  miss  means 
of  the  dollars  per  meter  plan. 

I  have  had  the  argument  put  to  me, 
that  each  company  is  different.  That  one 
company  may  find  it  easier  to  sell  ranges 
than  water  heaters,  or  visa  versa,  or  that 
some  companies  have  new  territories 
that  are  being  opened  up  and,  conse¬ 
quently,  will  for  the  time  being  show  in¬ 
creased  sales  that  no  quota  would  have 
helped.  There  are  many  reasons  why 
the  Sales  Quota  may  not  be  good,  but 
the  reasons  that  it  is  a  help  to  increase 
sales  far  outnumber  the  negatives.  Let’s 
have  some  definite  goal  to  reach  and  let’s 


arrive  at  those  figures  in  a  logical  busi¬ 
nesslike,  up-to-date  fashion. 

For  a  starter,  we  in  New  England 
took  for  the  smaller  companies  for 
ranges  a  basis  of  5%  of  their  total 
meters  in  range  sales,  that  is,  a  com¬ 
pany  with  5,000  meters  should  strive  to 
sell  250  ranges  during  the  year.  For 
these  smaller  companies  we  took  4%  as 
a  basis  for  the  selling  of  tank  water 
heaters,  thereby  meaning  that  the  com¬ 
pany  with  5,000  meters  would  strive  to 
sell  200  tank  water  heaters  during  the 
year. 

Regarding  automatic  water  heaters 
of  the  instantaneous  and  storage  types, 
we  did  not  set  a  quota  because  they  did 
not  sell  1  %  of  their  meters  in  these,  and 
we  were  ashamed  to  print  these  results. 
Regarding  radiant  fires  or  gas  steam 
radiators,  we  found  a  little  better  per¬ 
centage  than  one  and  we  are  hoping 
some  time  to  co-operate  with  the  heater 
manufacturers  in  arriving  at  a  Sales 
Quota  of  2  or  3  per  cent  per  year.  We 
have  found  a  unity  of  opinion  in  New 
England  regarding  the  Sales  Quota  and 
I  would  like  to  include  in  my  report  the 
New  England  Association’s  joint  report 
on  this  subject. 

We,  therefore,  wish  to  bring  up  for 
discussion  this  subject  with  the  hope  that 
a  Sales  Quota  will  be  adopted  by  the 
Commercial  Section  for  the  coming  year 
and  are  offering  as  reasons  for  its  adop¬ 
tion  : 

1.  That  it  will  stimulate  and  abet  the 
Sales  Stimulation  Committee’s  efforts. 

2.  That  a  Sales  Quota  has  increased 
sales  wherever  used. 

3.  That  a  standard  or  quota  is  being 
used  in  every  other  department  of  the 
gas  industry. 
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4.  That  it  is  constructive  and  progres¬ 
sive  in  its  ideas  and  results. 

5.  That  while  it  is  not  a  panacea  for  all 
sales  troubles,  it  is  a  sensible  and  logi¬ 
cal  up-to-date  means  of  planning  one’s 
work  with  the  hit  and  miss  eradicated. 


I  trust  that  some  action  will  be  taken 
by  the  Commercial  Section  and  I  wel¬ 
come,  at  this  time,  any  discussion  or 
questions. 


REFRIGERATION  WITH  GAS— WHY  AND  HOW 


REPORT  OF  REFRIGERATION  BY  GAS  COMMITTEE 


H.  DeWitt  Valentine,  Chairman ;  Assistant  to  the  General  Manager,  Peoples 
Gas  Stores,  Inc.,  Assistant  Manager  Heating  Section  and  Director  of  Sales  Engi¬ 
neers,  Hotel  and  Restaurant  Division,  The  Peoples  Gas  Light  and  Coke  Co., 

Chicago,  Illinois. 


Introduction 


The  subject  of  refrigeration  with  gas 
is  at  the  present  time  not  only  very 
intangible  to  the  gas  industry  in  general 
and  the  public  at  large,  but  is  one  which 
requires  a  tremendous  amount  of  study 
and  investigation  before  it  can  be  suc¬ 
cessfully  and  intelligently  offered  for 
serious  consideration.  That  this  tre¬ 
mendous  amount  of  effort  and  study 
must  be  accomplished  in  as  short  a  period 
of  time  as  possible  is  not  only  desirable 
but  is  imperative,  because  of  the  increas¬ 
ing  effectiveness  of  competitive  merchan¬ 
dise  in  this  field  and  also  because  of  the 
necessity  for  a  compensating  load  ade¬ 
quate  to  fill  the  valley  which  is  being 
caused  to  a  greater  and  greater  extent 
by  our  ever  increasing  house  heating 
business. 

Bearing  these  two  important  consid¬ 
erations  in  mind,  the  Committee  on  Re¬ 
frigeration  with  Gas,  appointed  by  the 
Chairman  of  the  Commercial  Section,  has 
endeavored  in  the  following  pages  to 
give  as  complete  a  resume  of  the  subject 
as  could  possibly  be  done  in  the  time  al¬ 


lotted  for  this  activity.  There  is  no  ques¬ 
tion  that  the  report  is  elementary  in  many 
of  its  phases,  but  the  committee  believed 
that  a  technical  report  which  would  be 
unintelligible  to  the  general  reader  would 
have  little  or  no  value  for  the  purpose  it 
is  intended. 

In  launching  a  new,  though  very 
promising,  use  for  gas  it  is  necessary 
primarily  to  establish  the  interest,  the  at¬ 
tention,  and  the  co-operation  of  three  dis¬ 
tinct  contributing  factors :  first,  the  pub¬ 
lic  who  are  to  use  the  product;  second, 
the  company  which  is  to  merchandise  the 
product ;  and  third,  that  organization 
either  exterior  to  the  gas  company  or  an 
integral  part  of  it,  which  is  going  to  make 
it  possible,  through  the  use  of  certain  ap¬ 
pliances,  to  establish  the  customer  and 
gas  company  relationship. 

This  report  has  been  written  and  edited 
from  that  standpoint  alone,  for  it  is  be¬ 
lieved  that  if  the  three  factors  mentioned 
above  are  satisfied,  then  the  project  can 
be  assured  of  success. 


511 


As  the  table  of  contents  indicates,  the 
specific  subject  of  the  established  use  of 
gas  for  refrigeration  occupies  a  relatively 
small  portion  of  the  report.  This  is  nat¬ 
ural  when  it  is  considered  that  there  are, 
at  this  writing,  only  a  relatively  few  re¬ 
frigeration  machines  using  gas  which  are 
available  for  exploitation,  and  even  these, 
up  to  the  present,  at  least,  have  a  very 
narrow  merchandising  possibility  from  a 
geographical  standpoint.  It  is  hoped  that 
manufacturers  of  refrigeration  machines 
who  may  receive  and  read  this  report 
may  be  inspired  to  develop  and  offer  to 
the  various  gas  companies,  and  others, 
improved  equipment  for  refrigerating 
purposes  using  gas  for  the  fuel.  It  is 
further  hoped,  as  regards  the  relation  be¬ 
tween  the  refrigeration  load  and  the  gas 
companies  themselves,  that  there  will  be 
enough  conclusive  evidence  to  create  a 
widespread  and  an  intense  interest  in  its 
development. 

Again  it  is  only  fair  to  expect  that  the 
manufacturers  of  refrigerating  machines 
will  not  interest  themselves  to  any  extent 
financially  or  otherwise  in  promoting 
schemes  and  policies  for  the  adoption  of 
the  absorption  system  of  refrigeration 
machines,  using  gas  as  a  fuel,  until  there 
is  a  certain  and  increasing  demand  for 
such  an  appliance.  This  demand  will 
very  naturally  come  from  a  discriminat¬ 
ing  public ;  and  unless  that  public  is 
reached,  individually  and  collectively, 
with  arguments  of  such  a  nature  as 
thoroughly  to  infuse  the  general  idea  of 
mechanical  refrigeration  into  their  minds, 
it  will  be  impossible  to  go  any  further 
with  our  hopes  and  plans.  The  commit¬ 
tee  believes  thoroughly  that  the  public  is 
the  most  easily  sold  of  any  organization. 
There  is  no  question  that  everyone  is 
becoming  manually  more  lazy,  and  it  is 
just  as  true  that  the  people  of  today  are 
more  concerned  about  their  individual 
and  family  welfare,  health  and  comfort 


than  our  forefathers  were  or  ever  hoped 
to  be.  The  introduction  of  labor-saving 
devices  or  appliances  which  are  conducive 
to  greater  comfort  and  health  in  the 
home  have  been  met  with  interest  and  en¬ 
thusiasm.  The  housewife  no  longer  uses 
the  broom  or  the  dust  pan.  She  em¬ 
ploys  an  electric  vacuum  cleaner;  she  is 
not  interested  in  any  fuel  except  gas  for 
cooking  or  for  heating  water,  she  em¬ 
ploys  a  mechanical  device  to  furnish  her 
with  her  evening’s  entertainment,  and  by 
so  doing  is  not  required  to  exert  herself 
physically  to  arrive  at  the  same  results ; 
recently,  the  introduction  of  gas  as  a 
house  heating  fuel  has  increased  so 
phenomenally  that  it  is  only  a  question  of 
a  short  time  before  gas  will  be  univer¬ 
sally  accepted  as  the  most  desirable  fuel 
for  that  purpose. 

With  the  examples  given  above,  it  is 
not  difficult  to  comprehend  that  society, 
living  as  it  does  in  much  closer  quarters, 
would  be  very  receptive  to  refrigeration 
by  mechanical  means,  using  an  appliance 
which  can  be  readily  installed,  which  is 
noiseless,  in  which  the  factor  of  safety 
is  extremely  high,  and  by  which  the  pro¬ 
duction  of  cold  is  nominal  in  cost.  The 
introduction  of  such  units,  which  will  be 
applicable  to  small  homes  or  to  the  apart¬ 
ment,  gives  a  range  of  flexibility  that  can¬ 
not  be  ignored.  Certainly,  no  one  loves 
to  have  the  ice  man  invade  the  kitchen 
every  morning  of  the  refrigerating  sea¬ 
son.  His  visits,  after  all,  give  nothing  but 
a  slightly  lower  temperature  than  previ¬ 
ously  existed.  The  ice  in  the  ice  chest 
extracts  enough  heat  from  the  surround¬ 
ing  air  to  melt  itself,  and  that  only ;  and 
it  will  be  shown  in  the  first  portion  of 
this  report  that  refrigerators  for  ice  are 
not  refrigerators  at  all,  but  simply  ele¬ 
mentary  coolers. 

Reverting  now  to  the  relationship  be¬ 
tween  the  manufacturer  of  appliances 
and  the  general  public,  the  radio  probably 
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is  the  best  example  of  the  times  where  a 
modern  public  forced  the  introduction  of 
appliances  on  the  market.  '  Five  years 
ago,  before  broadcasting  became  a  com¬ 
mon  practice,  the  only  manufacturers  of 
radio  equipment  were  those  who  were 
serving  the  Army  and  the  Navy  of  the 
United  States  or  other  government,  and 
semi-official  organizations.  Within  three 
years,  however,  there  are,  according  to 
reports,  almost  four  thousand  manufac¬ 
turers  of  radio  equipment  and  parts.  The 
public  has  created  a  demand  for  these  sets 
and  the  parts ;  and  commercialized  Amer¬ 
ica  has  responded  by  offering  its  talents 
and  its  money  in  the  perfection  of  high 
grade  and  efficient  products.  The  commit¬ 
tee  feels  certain  that  if  the  public  demand 
for  refrigerating  machines  could  be  se¬ 
cured,  the  manufacturers  of  such  equip¬ 
ment  would  bend  every  effort  competi¬ 
tively  to  serve  not  only  this  discriminat¬ 
ing  public,  but,  indirectly,  the  merchan¬ 
disers  of  the  fuel  itself.  The  report,  as 
outlined,  is  a  simple  story  told  in  such  a 
manner  as  to  correlate  the  three  factors 
involved  into  a  brief ;  arguing  that  refrig¬ 
eration  by  gas  can  be  and  will  be  a  de¬ 
sirable  field  for  profit  to  all  concerned. 

The  National  Tube  Company,  in  its 
Bulletin  Number  5E,  states: 

“The  refrigeration  industry  presents 
an  interesting  example  of  the  remarkable 
development  of  America’s  rapidly  grow¬ 
ing  industries.  Comparatively  speaking, 
mechanical  refrigeration  has  been  em¬ 
ployed  on  a  large  scale  for  only  a  few 
years,  yet  in  that  time  it  has  grown  to 
such  proportions  and  expanded  over  such 
a  broad  field  that  today  practically  every 
city  and  town  of  consequence  can  point 
to  some  local  ice-making  or  refrigeration 
enterprise  as  a  mark  of  its  civic  progress. 

“Few  have  any  adequate  conception  of 
how  great  and  important  a  factor  the  re¬ 
frigeration  industry  has  become  in  our 
domestic,  commercial,  industrial  and 
scientific  life.  Modern  methods  of  re¬ 
frigeration  have,  unquestionably,  a  pro¬ 


nounced  influence  upon  our  living  condi¬ 
tions.  The  prevention  of  waste  of  enor¬ 
mous  quantities  of  food-stuffs  is  in  itself 
an  economic  factor  of  more  than  ordi¬ 
nary  importance,  which  may  be  credited 
to  artificial  refrigeration,  and  when 
viewed  in  this  light,  some  interesting  and 
scientific  facts  are  disclosed.  For  in¬ 
stance,  it  has  been  stated  that  there  are 
more  than  a  hundred  separate  industries, 
a  number  of  them  ranking  among  the 
most  extensive  and  valuable  for  the  main¬ 
tenance  of  human  life  and  comforts, 
more  or  less  dependent  upon  the  refrig¬ 
erating  machine. 

“The  preservation  and  distribution  of 
perishable  food-stuffs  is  probably  the 
greatest  single  service  in  which  refrigera¬ 
tion  is  employed ;  through  modern  re¬ 
frigeration  many  things  which  were  once 
expensive  luxuries  for  a  few  have  been 
placed  within  the  reach  of  all,  and,  in 
many  instances,  supplies  of  food-stuffs 
have  been  made  continuous  instead  of 
seasonable.  Because  it  is  now  possible  to 
obtain  ice  the  year  round,  a  distinct  serv¬ 
ice  is  rendered  by  the  ice-making  indus¬ 
try- —  particularly  in  the  hot  summer 
months —  and  even  life  itself  is  sometimes 
saved  and  its  comforts  in  general  are 
made  more  certain  by  artificial  refrigera¬ 
tion. 

“Many  of  the  large  plants  and  fac¬ 
tories  erected  today  are  not  considered 
modern  unless  refrigeration  equipment 
has  been  installed  for  cold  storage  pur¬ 
poses,  and  to  supply,  at  convenient  points 
throughout  the  plant,  cold  drinking  water 
for  employes,  while  every  year  sees  a 
greater  use  of  refrigeration  apparatus 
for  scientific  and  technical  purposes ;  for 
instance,  the  maintenance  of  steady  tem¬ 
peratures  in  laboratories  containing  deli¬ 
cate  equipment,  and  temperature  control 
of  rooms  used  for  testing  apparatus 
under  various  weather  conditions.” 

Up  to  the  present  time,  this  growing 
industry  has  been  nurtured  by  compres¬ 
sion  systems  which  in  the  aggregate  con¬ 
sume  immense  quantities  of  electric 
energy.  There  is  no  reason  whatsoever 
why  it  is  not  possible  to  secure  a  large 
volume  of  this  very  desirable  business  by 
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absorption  systems  using  manufactured 
gas  as  a  fuel.  This  is  clearly  discussed 
by  Professor  O.  L.  Kowalke,  in  a  paper 
before  the  Wisconsin  Utilities  Associa¬ 
tion,  February  26-27,  1925,  in  which 
he  says : 

“The  question  may  now  be  asked : 
How  far  has  the  development  of  me¬ 
chanical  refrigerating  appliances  for  the 
household  proceeded  with  respect  to 
price,  cost  of  operation,  safety,  auto¬ 
matic  operation,  and  reliability?  There 
are  now  on  the  market  about  52  different 
machines  for  household  refrigeration, 
costing  from  $150  to  $700,  the  average 
price  being  about  $400.  Only  two  of 
these  are  of  the  absorption  type. 

“The  manufacturers  of  compression 
machines,  it  is  estimated,  have  spent  at 
least  $60,000,000  to  bring  their  products 
to  the  present  state  of  perfection.  The 
inherent  mechanical  difficulties  such  as 
frictional  losses,  leakage  of  refrigerating 
fluid  through  stuffing  boxes  and  joints, 
lubrication,  regulation  and  control  of  re¬ 
frigerant  have  been  overcome  in  many 
instances.  Manufacturers  now  also  rec¬ 
ognize  that  if  the  customer  is  to  enjoy 
satisfactory  and  continuous  service  from 
his  machine,  the  manufacturer  or  the 
sales  agent  must  stand  ready  to  make  pe¬ 
riodic  inspections,  adjustments,  and  re¬ 
pairs.  It  is  also  a  policy  to  place  these  ma¬ 
chines  only  in  good  boxes.  If  the  cus¬ 
tomer’s  box  is  in  poor  condition,  he  is 
urged  to  purchase  a  more  efficient  one. 

“It  was  estimated  that  at  the  end  of 
1923  there  were  80,000  household  refrig¬ 
erating  machines  in  use  in  this  country, 
and  that  the  number  manufactured  dur¬ 
ing  1923  was  about  25,000. 

“What  is  the  probable  market  for 
mechanical  refrigeration?  Dr.  Mary 
Pennington  of  the  National  Association 
of  Ice  Industries  told’  the  Massachusetts 
Ice  Dealers  Association  in  May,  1924, 
that  from  her  investigations  she  believes 
that  not  over  30%  of  the  people  in 
Boston  had  refrigerators  in  their  homes. 
In  the  department  stores  she  found  that 
refrigerators  could  be  purchased  for  $35 
to  $50.  Thus  it  would  seem  to  follow 


that  70%  of  the  people  found  it  hard  to 
pay  $35  for  a  refrigerator.  Some  of  the 
30%  might  buy  a  mechanical  machine  if 
the  price  came  down  to  $100,  but  the 
70%  could  not  do  more  than  get  an  ice 
box.  Leslie  C.  Smith,  Secretary  of  the 
National  Association,  told  the  Massachu¬ 
setts  dealers  at  this  meeting  that  a  survey 
of  162  cities  having  populations  from 
10,000  to  500,000  showed  that  47%  of 
the  regular  telephone  subscribers  were 
only  regular  summer  users  of  ice;  that 
53%  of  the  telephone  subscribers  could 
be  canvassed  for  ice. 

“In  the  second  largest  consuming  dis¬ 
trict  in  the  United  States,  the  average 
amount  paid  for  ice  for  domestic  use 
was  $16.92  for  the  year  1922.  The  per 
capita  consumption  of  ice  in  26  of  the 
larger  cities  averages  1,150  pounds  per 
year,  ranging  from  2,000  pounds  per 
capita  per  year  in  Dallas,  Texas,  to  6,000 
pounds  per  year  per  capita  in  Los 
Angeles.  •  An  investigation  at  Kansas 
City,  where  ice  was  selling  for  60  cents 
per  hundred  in  1923,  showed  that  the 
revenue  varied  for  different  classes  of 
homes  as  shown  in  the  following  tables : 

I.  Homes — Regular  Users 

Per  Year 


Class  A.  10  rooms  or  over  $243.96 

B.  9  to  10  rooms  63.24 

“  C.  7  to  8  rooms  41.38 

“  D.  5  to  6  rooms  40.68 

“  E.  under  5  rooms  29.00 


II.  Apartment  Houses 

Per  Year 

Class  One  with  kitchenette  36.00 

Class  Two  “  “  28.00 

Class  Three  “  “  27.00 


III.  Necessity  Class — Customers  who  do  not 
take  ice  till  May  i. 

Per  Year 

Houses  7  to  8  rooms  (include 

boarding)  $27.27 

Houses  5  to  6  rooms  18.00 

Houses  under  5  rooms  15.00 

“Mr.  L.  C.  Smith  estimated  for  a  ma¬ 
chine  costing  $200,  the  cost  of  mechan¬ 
ical  refrigeration  for  300  days  would  be 
$37.  In  Kansas  City  it  was  estimated 
that  mechanical  refrigeration  can  com¬ 
pete  successfully  when  the  ice  bill 
amounts  to  $40  per  year. 
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“Information  was  gathered  from  160 
cities  in  41  states  to  show  the  amount  of 
ice  business  done  each  month  by  the 
dealers.  These  data  were  then  averaged 
and  the  percentages  of  the  whole  year’s 
business  for  each  month  computed.  The 
results  are  set  forth  in  the  following 
table : 

January 
February 
March 
April 
May 
June 

July 

August 
September 
October 
November 
December 

“This  table  shows  that  nearly  2/z  of 
the  year’s  business  is  done  in  4  months. 
The  decrease  for  August  is  indicative  of 
vacations  and  gives  additional  sugges¬ 
tions  regarding  propective  customers. 

“These  data  seem  to  point  to  the  con¬ 
clusions  (1)  that  those  people  whose  ice 
bill  is  about  $40  per  year  are  good  pros¬ 
pects  for  mechanical  refrigerating  ma¬ 
chines,  (2)  that  the  electrically  driven  or 
compression  machines  have  a  strong  hold 
on  the  market,  (3)  that  the  volume  of 
gas  which  can  be  sold  for  refrigeration 
is,  for  the  immediate  present,  small. 

“There  seems  to  be  no  reason  why 
automatic  absorption  refrigeration  de¬ 
vices  using  gas  can  not  be  made  to  op¬ 
erate  at  least  as  effectively  as  those  of 
the  compression  type.” 

In  a  broader  application,  the  impor¬ 
tance  of  refrigeration  to  the  general 
health  of  society  has  been  convincingly 
told  in  a  paper  by  Mr.  H.  A.  Lamb,  Sales 
Engineer  for  the  Climax  Engineering 
Sales  Company  and  which  appeared  in 
the  “Modern  Restaurant ”  for  April, 
1925.  It  is  herewith  reproduced  in  part. 

“Spring!  Summer!  Fall!  and  Winter! 
Every  day  of  the  year  the  menu  of  the 


successful  restaurant  must  have  season¬ 
able  foods  to  entice  the  jaded  appetite  of 
the  patron. 

“It  matters  but  little  what  care  is  ex¬ 
ercised  in  the  selection  of  food  stuffs 
nor  the  choice  selections  which  are  made 
at  the  source  of  supply,  if  the  food  is  not 
properly  taken  care  of  after  being  re¬ 
ceived  at  its  final  destination.  Every 
item  which  is  served  in  the  restaurant  is 
liable  to  spoilage  or  subject  to  decay  and 
if  it  were  not  for  refrigeration  of  one 
kind  or  another  the  resulting  loss  would 
either  drive  the  restaurant  out  of  busi¬ 
ness  or  make  the  cost  of  service  so  high 
that  the  public  could  not  afford  to  patron¬ 
ize  them. 

“Refrigeration  is  a  benefit  in  the  econ¬ 
omy  of  nature  and  the  demands  of  mod¬ 
ern  business.  It  prevents  premature  de¬ 
cay  of  perishable  products.  Without  it 
the  fruit  from  the  warmer  climates 
would  not  be  ours  for  consumption,  the 
surplus  meat  products  from  half  way 
around  the  globe  could  not  be  prepared 
for  our  tables. 

“The  production  of  vegetables,  fruit, 
meat,  eggs,  dairy  products  and  other  food 
stuffs  would  be  seriously  curtailed  if  re¬ 
frigeration  did  not  exist  and  maintain  a 
constant  market. 

“Refrigeration  lengthens  the  period  of 
consumption,  in  that  it  provides  a  means 
of  holding  over  a  longer  period  those 
foods  which  formerly  had  to  be  con¬ 
sumed  during  their  natural  season  and 
which  were  not  procurable  at  any  price 
when  not  obtainable  in  the  local  market. 
By  its  means  natural  products  or  manu¬ 
factured  food  stuffs  can  be  stored  with 
safety  and  a  certainty  that  when  they  are 
removed  from  refrigerated  storage  they 
will  have  the  same  values  as  when  they 
were  placed  there  at  a  time  the  product 
was  plentiful  and  easily  obtainable.  This 
is  to  the  advantage  of  the  consumer  as 
well  as  the  producer,  preventing  as  it 
does,  unreasonable  price  fluctuations  dur¬ 
ing  out  of  season  periods. 

“Refrigeration  is  a  boon  to  man  in 
that  it  places  at  his  disposal  a  great  vari¬ 
ety  of  food  during  all  seasons  of  the 
year. 
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“Ever  since  man  commenced  to  devel¬ 
op  beyond  the  savage  stage  he  has  used 
refrigeration  of  some  sort,  first  that  of 
placing  his  food  in  the  hollow  of  trees 
in  the  forest,  then  hiding  the  remains  of 
his  feasts  in  cool  caves  and  later  the  util¬ 
izing  of  springs  and  running  water  to 
play  about  vessels  containing  food. 

“Then,  in  those  zones  where  hot  and 
cold  weather  alternate  he  commenced  to 
devise  ways  and  means  of  holding  over 
ice  cut  from  lakes  and  streams  in  the 
winter,  into  the  summer  time  to  cool  his 
food. 

“A  simple  definition  of  refrigeration 

is,  that  it  is  the  process  of  reducing  the 
temperature  of  any  substance  below  that 
of  the  surrounding  atmosphere,  and  if  de¬ 
sirable,  keeping  it  within  certain  specific 
limits  or  controlling  its  temperature.” 

“It  is  only  within  the  past  fifty  years 
that  other  means  than  those  supplied  by 
nature  have  been  used  to  produce  limited 
refrigeration.  The  oldest  method  is  the 
melting  of  natural  ice,  which  has  always 
been  expensive,  wasteful  and  not  fully 
satisfactory  because  the  temperature  con¬ 
trol  was  limited  by  the  melting  point  of 
ice,  sometimes  retarded  by  the  use  of  salt 
or  calcium  chloride  solutions. 

“Mechanical  refrigeration  is  based  up¬ 
on  the  theory  of  transferring  heat  from  a 
warmer  body  to  a  colder  one  and  is  the 
principle  on  which  nearly  all  modern 
refrigerating  machinery  is  based. 

“The  question  of  mechanical  refrigera¬ 
tion  has  for  many  years  been  mysterious 
and  because  the  theory  was  shrouded  in 
mystery  the  layman  has  been  afraid  of 

it.  It  is  simple  and  easily  understood  if 
explained  by  one  who  understands  the 
principle  and  the  simple  action  of  the  re¬ 
frigerating  machine. 

“Today  the  restaurant  man  can  have 
installed  in  his  place  of  business,  at  a 
moderate  cost,  refrigerating  machines 
which  will  produce  for  him  controlled 
refrigeration,  in  units  corresponding  to 
the  melting  of  from  one  hundred  pounds 
to  one  hunded  tons  of  ice  in  twenty-four 
hours. 

“With  a  modern  box  or  cooling  room, 
properly  constructed  and  the  proper  size 


refrigerating  machines,  he  is  able  to  pro¬ 
duce  any  desired  temperature  in  the 
box  and  carry  in  it  any  food  stuff  safe 
from  spoilage  and  decay,  for  long  peri¬ 
ods  of  time. 

“With  the  proper  arrangement  of  the 
box  or  cooler  room  which  may  be  ar¬ 
ranged  to  contain  several  compartments 
and  the  control  of  each,  the  restaurant 
owner  can  carry  a  great  variety  of  all 
kinds  of  vegetables,  fruits,  meats,  eggs, 
milks,  and  other  perishables,  just  as  suc¬ 
cessfully  as  the  larger  cold  storage  ware¬ 
houses. 

“By  careful  arrangement  and  planning 
the  refrigerating  plant  can  be  used  to 
cool  additional  equipment  which  may  be 
in  use,  such  as  milk  coolers,  water  cool¬ 
ers,  ice  cream  chests  and  counters  and 
even  to  manufacture  artificial  ice  in 
handy  cubes  for  cooling  purposes." 

There  is  probably  nothing  that  would 
express  the  ever-increasing  popularity  of 
refrigeration  as  applied  to  the  home  more 
than  to  study  the  progress  made  by  the 
artificial  ice  industry  since  its  inception. 
Artificial  ice  first  made  its  appearance  in 
this  country  in  the  year  1866  but  was  of 
no  commercial  importance  until  1880 ;  in 
fact,  during  the  year  1870  there  were 
only  four  manufacturers  of  artificial  ice 
in  existence.  The  growth  of  this  indus¬ 
try,  showing  the  number  of  manufac¬ 
turers  of  artificial  ice  and  the  production 
as  measured  in  dollar  values  is  demon¬ 
strated  by  the  accompanying  table : 


Number  of  Value  of 


Year 

Manufacturers 

Products 

1870 

4  Approximately  $60,000 

1880 

35 

500,000 

1890 

222 

5,000,000 

1900 

787 

14,000,000 

1905 

1320 

23,790,000 

1910 

2004 

42,453,000 

1921 

2867 

137,004,798 

1923 

3097 

164,662,187 

The  3097  plants,  indicated  in  1923,  em¬ 
ployed  26,851  wage  earners  who  received 
$35,039,585  in  wages.  The  materials  for 
the  production  of  the  ice  cost  $46,334,017 
and  the  tons  of  ice  produced  was  34,- 
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379,683.  In  addition  to  the  above  values, 
which  represent  ice  manufactured  for 
direct  consumption  and  sale,  six  per  cent 
of  this  value  in  addition  indicates  the 
relative  amount  of  ice  manufactured  in 
establishments  for  use  in  their  own  prod¬ 
uct;  for  example,  ice  cream  manufactur¬ 
ers,  packing  plants,  etc. 

The  above  data  was  secured  from  the 
pages  of  the  Encyclopedia  Americana, 
possibly  the  best  source  book  for  in¬ 
formation  and  statistics  of  various  kinds 
available  today,  and  indicates,  without 
doubt,  the  increasing  popularity  of  arti¬ 
ficial  cooling  as  affecting  the  everyday 
life  of  the  ordinary  person. 

There  has  not  been  time  during  the  op¬ 
eration  of  this  committee  to  compile  any 
statistics  regarding  the  manufacture  and 
increase  in  the  industry  of  ice  machines 
for  household  use.  Beyond  question,  the 
increase  in  appliances  of  this  kind  would 
be  even  more  staggering  than  the  in¬ 
crease  in  the  use  of  artificial  ice.  By  the 
end  of  the  coming  year,  the  committee 
hopes  to  have  secured  this  data  on  me¬ 
chanical  refrigeration  as  applied  to  the 
homes. 

As  a  concluding  idea,  however,  the 
data  now  presented  is  sufficient  to  lead  us 


to  believe  that  the  time  for  artificial  re¬ 
frigeration  and  its  development  is  at 
hand,  and  that  the  sooner  the  manufac¬ 
turer,  the  gas  company,  and  the  public 
will  realize  that  the  absorption  type  of 
machine,  coupled  with  the  use  of  manu¬ 
factured  gas,  presents  opportunities  in 
a  very  interesting  field,  the  better  it  will 
be  for  all  concerned. 

Although  essentially  dealing  with  small 
household  refrigerators,  the  committee 
is  very  optimistic  in  that  the  future  of 
refrigeration  is  far  from  restricted  to 
such  operations.  When  the  heating 
season  begins,  the  public  begins  to  light 
its  fires  to  warm  up  the  rooms.  It  is 
not  unreasonable,  therefore,  to  expect 
that  this  same  discriminating  public 
will  find  that  when  the  temperature  goes 
considerable  above  70°  they  will  be  too 
warm  for  comfort  and,  consequently, 
will  seek  methods  by  which  to  bring 
down  this  temperature  to  the  zone  of 
comfort.  That  this  condition  is  already 
an  actuality  is  shown  by  the  numerous 
theatres,  halls,  and  office  buildings  in 
which  the  air  is  now  cooled,  during  the 
summer,  before  being  admitted  to  the  va¬ 
rious  rooms  in  which  the  public  gathers. 
It  is  just  one  more  step  from  the  theatre 
to  the  home. 
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WHY  REFRIGERATION? 


H.  DeWitt  Valentine 


The  most  important  reason  for  ade¬ 
quate  refrigeration  in  the  home  is  to 
counteract  the  toxic  effects  of  bacterial 
and  fungal  growths  in  food  stuffs.  This 
is  far  more  important  than  the  mere  act 
of  keeping  butter  hard  for  the  table,  or 
fresh  greens  in  a  crisp  and  palatable  con¬ 
dition. 

Further,  the  unfortunate  part  about 
bacterial  activity  is  that  it  is  most  pro¬ 
nounced  in  foods  which  are  of  the  great¬ 
est  importance  to  the  normal  health  of 
man.  This  list  includes  butter  and  milk, 
chiefly,  and  all  foods  made  wholly  or  in 
part  from  these  two  primary  ingredients ; 
consequently,  this  report  would  not  be 
complete  without  an  elementary  discus¬ 
sion  of  the  relation  between  bacterial  and 
fungal  growth  and  temperature.  It 
seems  fitting  to  do  this,  in  other  words, 
because  it  forms  the  keynote  for  excel¬ 
lent  sales  talks,  not  only  to  interest  the 
public,  but  also  gas  companies  and  manu¬ 
facturers  of  refrigerating  equipment  as 
well. 

Most  species  of  bacteria  naturally 
propagate  themselves  most  rapidly  at  a 
certain  definite  temperature.  The  tem¬ 
perature  which  produces  such  growth  is 
called  the  ‘'optimum”  temperature  of 
that'  particular  organism.  There  are 
growths  of  bacteria  known  which  de¬ 
velop  only  at  very  high  temperatures, 
and  others  for  which  room  temperature 
is  even  too  high.  We  are  here,  of  course, 
interested  largely  in  those  types  of  bac¬ 
teria  which  have  their  optimum  tempera¬ 


ture  about  the  same  as  the  existing  nor¬ 
mal  temperatures  under  which  we  live. 
The  temperature  requirement  of  any 
bacterium  is  largely  dependent  upon  its 
natural  geographic  distribution,  inas¬ 
much  as  selection  has  played  a  large  part 
in  the  metabolism  of  a  particular  organ¬ 
ism.  The  great  majority  of  bacteria  and 
related  organisms  follows  the  general 
rule  of  practically  all  animal  life,  in  that 
they  have  their  optimum  temperature 
somewhere  between  68°  and  100°  F.  As 
pointed  out  by  Marshall,  however,  bac¬ 
teria  are  very  different  from  the  warm¬ 
blooded  animals,  inasmuch  as  these  latter 
highly  developed  animals  can  protect 
themselves  by  very  complicated  mechan¬ 
isms  of  regulation  against  changes  of 
temperature.  The  life  processes  of  such 
animals,  in  other  words,  will  take  place 
at  a  temperature  nearly  constant  from 
birth  to  death.  This  causes  the  metabo¬ 
lism  of  warm-blooded  animals  to  be  dif¬ 
ferent  from  that  of  all  other  organisms. 
The  warm-blooded  animals  are  able  to 
cope  with  the  changing  conditions,  and 
still  enable  their  life  processes  to  go  on 
uninterrupted.  The  one-celled  animals 
and  plants,  of  which  the  bacteria  are  typ¬ 
ical,  are  not  so  naturally  endowed,  and 
have  characteristics  which  though  en¬ 
abling  them  to  live,  do  not  thrive  under 
adverse  conditions.  This  is  the  one  fea¬ 
ture  which  makes  refrigeration  so  effec¬ 
tive  as  a  means  of  destroying  or  inhibit¬ 
ing  their  power. 

Another  factor  which  enters  into  the 
metabolisms  of  an  organism  such  as  the 


518 


bacterium  or  fungus  is  the  effect  of 
moisture.  Moisture  is  especially  condu¬ 
cive  to  the  growth  of  mold; -and,  in  fact, 
it  has  been  found  experimentally,  that  a 
humidity  above  60%  is  not  only  extreme¬ 
ly  favorable  for  molds,  but  for  bacteria 
as  well.  Apparently,  then,  the  considera¬ 
tion  of  proper  moisture  control  is  as  im¬ 
portant  in  preserving  food  stuffs  as  the 
temperature  alone. 

It  is  a  mistake,  however,  to  believe  that 
cooling  food  kills  the  bacteria  that  are 
present  at  the  time.  It  inhibits,  rather, 
the  growth,  and  causes  their  metabolism 
to  become  dormant  for  the  time  being. 
In  other  words,  it  reduces  the  enormous 
reproductive  capacity  which  they  possess 
by  maintaining  a  temperature  below  that 
in  which  they  are  accustomed  to  thrive. 
More  specifically,  it  has  been  found  that 
fruits  and  vegetables  should  be  stored  in 
a  temperature  slightly  above  32°  F.  with 
humidity  around  60%.  These  conditions 


COLD  STORAGE 


Fruit 

Degr. 

Fahr. 

Apples  . 32-36 

Bananas  .  34 

Berries,  fresh  .  36 

Cranberries  .  33-36 

Cantaloupes  .  40 

Dates,  figs,  etc .  50-55 

Fruits,  dried  .  35-40 

Grapes  .  34-36 

Lemons  .  33-36 

Oranges  . 34-36 

Peaches  .  34-36 

Pears,  Watermelons  .  34-36 

Meats 

Brined  .  38 

Beef,  fresh  .  33 

Beef,  dried  .  36-40 

Calves  .  32-33 

Hams,  ribs,  shoulder  (not  brined)  ....  20 

Hogs  .  29-32 

Lard  .  38 

Livers  .  20-30 

Sheep,  lambs  .  32 

Ox-tails  .  30 

Sausage  casings  .  20 

Tenderloin,  butts,  etc .  33 


have  a  tendency  to  produce  evaporation 
from  the  food  without  developing,  at  the 
same  time,  moldy  conditions.  It  is 
further  found,  from  reports  by  various 
authorities  in  the  field,  that  the  mainte¬ 
nance  of  a  low  temperature  and  a  con¬ 
stant  humidity  has  a  tendency  to  inhibit 
growth  much  more  effectively  than  if 
there  existed  a  wide  variation  of  condi¬ 
tions  inside  of  the  refrigerating  chamber. 
In  foods  of  a  perishable  nature,  which 
include,  besides  fruits  and  vegetables, 
meats  of  all  kinds,  and  fish,  in  consider¬ 
ing  temperatures  alone,  it  has  been  found 
that  at  45°  F.  and  below,  bacterial 
growth  is  greatly  retarded,  between  45° 
F.  and  50°  F.  growth  takes  place  at  an 
increasing  rate,  and  above  50°  F.  perish¬ 
able  foods  cannot  be  safely  stored. 

Following  is  a  table  showing  cold 
storage  temperatures,  or  temperatures 
which  inhibit  bacterial  growth  in  that 
particular  food  stuff. 

TEMPERATURE 

Fish 

Degr. 

Fahr. 


Fresh  Fish  .  20 

Dried  Fish  .  36 

Oysters  in  shell  .  30-35 

Oysters  in  tubs  .  25 

Canned  Goods 

Sardines  .  35-40 

Fruits  . 35-40 

Meats  .  35-40 

Butter ,  Eggs,  Etc. 

Butter  .  18-20 

Butterine  .  18-20 

Cheese  .  34 

Eggs  .  31 

Vegetables 

Asparagus  .  34-35 

Cabbage  .  34-35 

Carrots  .  34-35 

Celery  .  34-35 

Dried  beans  .  32-40 

Dried  corn  .  35 

Dried  peas  .  35-40 

Onions  .  36 

Parsnips  .  34-35 

Potatoes  .  36-40 

Sauerkraut  .  35 
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A  few  pertinent  paragraphs  from  an 
article  appearing  in  the  Chicago  Evening 
Post  by  Dr.  L.  K.  Hirschberg  might  be 
interesting  to  the  reader. 

“Ice  checks  the  growth  of  living  things 
to  the  extent  that  it  almost  causes  the 
smallest  forms  of  vegetable  and  animal 
creation  to  cease  to  exist  in  life.  Usually 
it  does  not  kill,  but  it  produces  a  condi¬ 
tion  of  latent  life,  like  the  winter  sleep  of 
bears,  beavers,  snakes  and  other  crea¬ 
tures. 

“Ice  thus  becomes  a  help  to  man.  It 
checks  the  birth,  growth,  multiplication, 
vitality,  virulency  and  noxious  activity  of 
bacteria,  molds,  and  other  such  living 
things  which  spoil  foods,  and  especially 
those  such  as  the  typhoid  bacilli. 

“Bacteria  are  everywhere,  on  even  the 
cleanest  hands,  but  many  more  on  our 
soiled  hands  and  dirty  nails.  Flies,  ants, 


roaches,  dust,  wind,  and  water  carry 
them. 

“In  summer,  especially,  but  also  in  the 
winter,  ice  should  not  be  spared  around 
the  house.  It  is  one  of  the  cheapest  and 
most  useful  of  modern  conveniences.  As 
a  health  preserver,  it  is  seldom  given  its 
due  meed  of  praise/’ 

In  order  now  to  finally  impress  the 
reader  with  the  importance  of  the  rela¬ 
tion  between  temperature  and  bacterial 
growth,  a  table  follows  showing  the  ef¬ 
fect  of  time  and  temperature  on  the 
growth  of  bacteria  in  milk.  This  table 
was  compiled  from  data  supplied  by  H. 
B.  Hull,  refrigeration  engineer.  The 
striking  point  in  this  table  is  the  differ¬ 
ence  in  growth  which  is  produced  by  a 
change  of  a  very  few  degrees  in  tempera¬ 
ture. 


EFFECT  OF  TIME  AND  TEMPERATURE  ON  THE  GROWTH  OF  BACTERIA  IN 

MILK. 


Temperature 

24  Hours 

48  Hours 

96  Hours 

168  Hours 

32°  F. 

(0°C.) 

30,000 

27,000 

24,000 

19,000 

39  °F. 

(4°C.) 

38,000 

56,000 

4,300,000 

38,000,000 

42°  F. 

(5°C.) 

43,000 

210,000 

5,760,000 

46°  F. 

(6°C.) 

42,000 

360,000 

12,200,000 

50  °F. 

(10°C.) 

89,000 

1,940,000 

55  °F. 

(13°C.) 

187,000 

38,000,000 

60  °F. 

(16°C.) 

900,000 

168,000,000 

68°  F. 

(20°C.) 

4,000,000 

25,000,000,000 

86  °F. 

(30°C.) 

14,000,000,000 

94  °F. 

(35°C.) 

25,000,000,000 

The  foregoing  discussion  affords  us 
some  interesting  data  when  considering 
the  ordinary  ice  chest  as  a  refrigerating 
medium.  Apparently,  unless  the  ice 
chest  is  constructed  so  as  to  maintain  a 
temperature  45°  F.  to  50°  F.  it  is  inef¬ 
fective  for  properly  preserving  food 
stuffs.  We  all  know  of  course,  that  the 
ordinary  ice  chest  is  nothing  more  than 
a  cabinet  in  which  the  air  is  kept  at  a 
relatively  low  temperature,  by  having  its 
heat  extracted  during  the  process  of  the 
change  of  state  of  the  ice  from  solid  to 
liquid.  Inasmuch  as  these  two  phases, 
that  is,  liquid  and  solid,  are  always  main¬ 
taining  or  attempting  to  maintain  an 
equilibrium,  the  air  inside  of  the  ice 
chest  will  be,  at  all  times,  saturated  with 


water  vapor.  Bacteria  at  their  optimum 
temperatures,  we  have  seen,  always  mul¬ 
tiply  more  rapidly  in  a  moist  atmosphere 
than  in  one  which  is  less  humid  or  dry. 
In  mechanical  refrigeration,  moisture  is 
withdrawn  from  the  ice  chest  by  a  pro¬ 
cess  which  will  be  later  described,  and 
deposited  on  the  cooling  element.  In 
this  way  the  relative  humidity,  even  at 
the  very  lowest  temperature,  can  be  so 
regulated  as  to  be  at  a  very  definite  point, 
a  point  which  will  not  be  conducive  to 
bacterial  growth.  Such  refrigeration  is 
the  only  true  refrigeration,  and  presents 
the  only  solution  for  surety  against  con¬ 
tamination  of  food  products  during  stor¬ 
age. 
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THE  A-B-C’S  OF  MECHANICAL  REFRIGERATION 


H.  DeWitt  Valentine 


As  regards  heat  content  of  a  body, 
refrigeration  and  heating  are  purely 
relative.  A  refrigerator  at  40°  F.  is  de¬ 
cidedly  hot  when  compared  to  460°  F. 
below  zero,  which  is  the  lowest  attain¬ 
able  temperature.  At  the  same  time,  a 
day  in  August  registering  108°  F.  is 
frigid  when  adjacent  to  1800°  F.  pro¬ 
duced  in  certain  metal  melting  furnaces. 
Again,  the  idea  of  heating  is  popularly 
confined  to  those  processes  where  ther¬ 
mal  energy  is  added  to  raise  the  tempera¬ 
ture  above  that  point  at  which  we  are 
accustomed  to  live  comfortably;  while 
refrigeration  implies  the  withdrawal  of 
thermal  energy  to  a  point  below  ordinary 
temperatures.  Here  again,  the  terms  are 
synonymous,  for,  if  heat  is  withdrawn 
from  one  body,  it  must  necessarily  be 
added  to  another;  and  we  experience  a 
heating  efifect  as  well  as  refrigeration.  If 
we  forget  the  terms  “cool”  and  “cold” 
and  define  refrigeration  as,  “the  with¬ 
drawal  of  heat  from  a  space  to  that  de¬ 
gree  at  which  bacterial  activity  ceases,” 
then  it  is  a  simple  matter  to  understand 
clearly  what  is  to  follow. 

Water  is  a  liquid  at  ordinary  tempera¬ 
tures  and  at  atmospheric  pressure  which 
is  also  zero  pounds  gauge  pressure.  If 
we  apply  heat  to  a  vessel  containing  a 
pound  of  water  we  shall  find  that  the 
temperature  rises  until  212°  F.  is  reached. 
The  addition  of  more  heat  does  not  in¬ 
crease  the  temperature  but  serves  as  the 
source  of  energy  to  change  the  state  of 
the  water  from  a  liquid  to  a  gas,  which 
we  call  steam.  This  quantity  of  heat 


energy,  if  measured,  will  equal  970  B.t.u. 
for  every  pound  of  water  at  212°  F. 
changed  to  steam  at  212°  F.  Conversely, 
970  B.t.u.  of  heat  are  liberated  to  the 
surroundings  for  every  pound  of  steam 
at  212°  F.  condensed  to  water  at  212°  F. 

Heat  which  effects  a  change  of  state  in 
a  substance  is  called  “latent”  heat  to  dis¬ 
tinguish  it  from  “sensible”  heat,  which 
can  be  measured  on  a  thermometer.  La¬ 
tent  heat  can  be  further  classified  as : 

A.  Latent  heat  of  vaporization  (or 
condensation)  which  is  defined  as  the 
quantity  of  heat  required  to  change  one 
pound  of  a  liquid  at  its  boiling  point  to 
vapor  at  the  same  temperature,  or,  con¬ 
versely,  that  same  amount  of  heat  which 
is  subsequently  liberated  when  one  pound 
of  the  vapor  at  the  boiling  point  is  con¬ 
densed  to  liquid  at  that  temperature. 

B.  Latent  heat  of  fusion  (or  lique¬ 
faction)  is  equal  to  that  quantity  of  heat 
in  B.t.u. ?s  necessary  to  change  one  pound 
of  a  solid  at  its  freezing  temperature  to 
one  pound  of  liquid  at  the  same  tempera¬ 
ture.  On  the  other  hand,  this  same  quan¬ 
tity  of  heat  is  withdrawn  when  one 
pound  of  the  liquid  at  its  freezing  point 
is  changed  to  a  solid  at  that  temperature. 

The  latent  heat  of  vaporization  of 
water  has  been  given  as  970  B.t.u.  The 
latent  heat  of  fusion  is  equal  to  144  B.t.u. 
per  pound. 

If  now  the  water  is  heated  under  pres¬ 
sure,  more  heat  will  have  to  be  applied 
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before  the  boiling  point  is  reached,  this 
rise  in  boiling  point  being  proportional  to 
the  gauge  pressure,  in  pounds,  under 
which  the  water  is  being  heated.  For  ex¬ 
ample,  at  4  pounds  gauge  pressure  the 
boiling  point  is  225°  F.  and  at  15  pounds, 
250°  F.  On  the  other  hand,  if  the  pres¬ 
sure  under  which  the  boiling  is  accom¬ 
plished  is  below  atmospheric  or  zero 
gauge  pressure,  then  the  point  of  boiling 
is  reduced  proportionally  to  the  reduc¬ 
tion  of  pressure  as  measured  in  “inches 
of  vacuum.”  At  5  inches  of  vacuum,  for 
example,  water  boils  at  200°  F.,  and  at 
15  inches  of  vacuum,  175°  F. 

Latent  heat  values  change  somewhat 
with  pressures,  but  that  will  be  omitted 
from  our  discussion,  as  it  does  not  par¬ 
ticularly  concern  the  major  operations  of 
a  refrigerating  unit. 

The  above  data  is  probably  familiar 
to  all  because  water  is  such  a  common 
substance.  However,  the  effects  of  pres¬ 
sure  on  the  boiling  points  of  various 
liquids  are  similar,  as  are  also  the  latent 
heat  properties.  The  only  difference  is 
the  wide  temperature  variations  at  which 
these  effects  manifest  themselves.  Con¬ 
sider  ammonia,  for  example.  Ammonia 
is  a  gas  at  ordinary  temperatures  and 
pressures,  and  we  are  acquainted  with  it 
mainly  as  a  solution  of  the  gas  in  water, 
called  household  ammonia.  If,  at  atmos¬ 
pheric  pressure  we  cool  a  volume  of  am¬ 
monia  gas  to  28°  F.  below  zero,  we  reach 
the  condensing  (or  boiling)  point  and 
will  produce  liquid  ammonia.  As  is  the 
case  with  water,  if  we  increase  the  pres¬ 
sure,  the  boiling  point  will  be  raised.  At 
9  pounds  gauge  pressure  the  boiling  point 
is  10°  F.  below  zero  while  at  100  pounds 
gauge  pressure  it  is  65°  F.  above  zero. 
Decreasing  the  pressure  below  atmos¬ 
pheric,  of  course,  produces  the  opposite 
effect  as  in  the  case  of  water.  The  rela¬ 
tion  between  pressures  and  boiling  points 


of  water  and  ammonia  are  given  in  the 
following  table: 

WATER  AMMONIA 


Pressure 

Boiling 

Pressure 

Boiling 

Pounds 

Point 

Pounds 

Point 

Gauge 

°F. 

Gauge 

°F. 

26"  vacuum 

125 

0 

— 28 

15" 

175 

3.8 

— 20 

5" 

200 

9 

—10 

0 

212 

1.6 

0 

4 

225 

24 

10 

15 

250 

33 

20 

31 

275 

45 

30 

52 

300 

58 

40 

81 

325 

74 

50 

119 

350 

93 

60 

169 

375 

115 

70 

230 

400 

139 

80 

415 

450 

168 

90 

660 

500 

200 

100 

Because  of  the  fact  that  water  boils  at 
considerable  above  ordinary  tempera¬ 
tures,  it  is  necessary  to  apply  the  heat 
energy  required  by  burning  some  fuel. 
Ammonia,  however,  boiling  at  28°  F.  be¬ 
low  zero,  will  take  its  heat  energy  re¬ 
quired  for  boiling  from  the  surrounding 
air.  Naturally,  this  surrounding  air  will 
lose  a  corresponding  amount  of  heat,  or 
we  say,  the  space  will  become  refriger¬ 
ated  to  a  certain  degree.  A  little  illus¬ 
tration,  Figure  1,  will  show  this.  The 
tank  (A)  contains  ammonia  liquid  at 


Figure  1.  Elementary  Refrigerating  Machine. 


ordinary  temperatures  because  of  the 
pressure  under  which  it  is  confined ;  a 
valve  (B)  connects  to  a  pipe  coil  (C) 
the  outlet  of  which  dips  below  the  level 
of  a  vessel  of  water  (D).  As  a  small 
quantity  of  the  ammonia  is  allowed  to 
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escape  to  the  coil  through  a  needle  valve, 
a  white  frost  immediately  forms  on  the 
outside  surface  of  the  coil.  If  the  am¬ 
monia  continues  to  pass,  this  coating  of 
frost  becomes  thicker  and  extends  to  the 
point  where  the  coil  enters  the  water. 
What  has  happened  ?  The  small  amount 
of  liquid  ammonia  being  liberated  in  the 
coil,  which  is  at  atmospheric  pressure, 
immediately  boils,  taking  its  heat  for  boil¬ 
ing  from  the  air  immediately  surround¬ 
ing  the  coil.  Naturally,  this  air  becomes 
very  cold,  below  freezing  in  fact.  As 
air  always  contains  moisture  (humidity), 
the  air  after  cooling  is  in  a  saturated 
state  with  respect  to  this  moisture,  and 
a  little  later  super-saturated;  hence  some 
of  the  moisture  condenses  on  the  coil.  As 
the  surface  of  the  coil  by  this  time  is  be¬ 
low  the  freezing  point  of  water,  naturally 
the  moisture  freezes. 

The  above  illustration  is  an  example  of 
perfect  refrigeration;  the  same  cycle  of 
events,  in  the  actual  production  of  cold, 
as  is  found  in  the  most  elaborate  ice¬ 
making  machines. 

Ammonia  is  called  the  “refrigerant” 
and  is  more  commonly  used  than  any 
others  (among  which  may  be  mentioned 
sulphur  dioxide,  carbon  dioxide,  methyl 
chloride  and  ethyl  chloride). 

In  our  example  above,  whereas  we 
produced  perfect  refrigeration  after  we 
allowed  the  liquid  ammonia  to  expand,  it 
became  useless  for  further  refrigeration 
until  reliquefied.  Under  certain  condi¬ 
tions  of  temperature  and  pressure,  we 
noted  previously  that  this  was  possible 
and  the  problem  of  refrigeration  then 
reduces  to  a  method  by  which  the  am¬ 
monia  will  alternately  vaporize  and 
liquefy  in  some  carefully  controlled 
cycle. 

There  are  two  general  types  of  refrig¬ 
erating  systems  in  use  today,  (1)  the 


compression  system,  and  (2),  the  ab¬ 
sorption  system. 

The  compression  system  is  illustrated 
in  Figure  2,  and  from  our  previous  dis¬ 
cussion  it  will  be  extremely  easy  to  fol¬ 
low. 


Figure  2.  Diagram  illustrating  principle  of  compres¬ 
sion  system  of  refrigeration. 

Courtesy  of  National  Tube  Company. 


The  liquid  ammonia  is  kept  in  the  re¬ 
ceiver.  The  expansion  valve  allows  the 
ammonia  to  vaporize  in  the  expansion 
coils  situated  in  the  “cold”  room.  The 
heat  (latent)  necessary  to  vaporize  the 
ammonia  is  taken  from  the  sensible  heat 
in  the  air  of  the  cold  room  and  the  same 
frost  effects  become  visible  on  the  sur¬ 
faces  of  the  expansion  coils  that  were  so 
noticeable  on  the  coil  in  our  previous  il¬ 
lustration.  The  low  pressure  ammonia 

vapor  is  sucked  into  the  compressor  from 
which  it  leaves  under  a  pressure  of  about 
150  pounds.  From  our  table  of  pressures 
and  boiling  points  we  observe  that  am¬ 
monia  at  150  pounds  pressure  will  lique¬ 
fy  at  85°  F.  As  the  ammonia  is  hot 
after  leaving  the  compressor,  it  is  led 
through  coils  immersed  in  a  running 
water  bath. 

The  cold  water  cools  the  ammonia  at 
150  pounds  pressure  to  a  point  below  85° 
F.  and  liquid  ammonia  results,  which 
drops  back  into  the  receiver,  thus  com¬ 
pleting  the  cycle. 

It  will  be  noticed  that  in  all  types  of 
the  compression  system  some  mechanical 
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compressor  is  necessary,  compelling  the 
use  of  moving  parts,  which  are  always 
more  or  less  objectionable. 

In  the  absorption  system,  Figure  3, 
the  cycle  of  operations  is  the  same  as  in 
the  compression  system  except  that  in  the 
place  of  a  compressor,  an  absorber  and 
generator  unit  is  used.  This  unit  func¬ 
tions,  both  because  of  the  great  solubility 
of  ammonia  in  water,  and  because  the 
ammonia  is  easily  and  almost  completely 
separated  from  the  water  by  boiling. 
Roughly  at  32°  F.  one  volume  of  water 
will  dissolve  1300  volumes  of  ammonia 
gas,  and  at  68°  F.  710  volumes;  that  is, 
the  lower  the  temperature  of  the  water 
the  more  ammonia  it  will  dissolve.  Be¬ 
cause  of  these  desirable  properties,  am¬ 
monia  is  the  only  refrigerant  so  far  used 
in  connection  with  an  absorption  system. 


Figure  3.  Diagram  illustrating  absorption  system  of 

refrigeration. 

Courtesy  of  National  Tube  Company. 

Using  Figure  3  as  a  guide,  the  liquid 
ammonia  passes  from  the  receiver  to  the 
expansion  coils  in  the  cold  room  through 
the  expansion  valve  as  in  the  case  of  the 
compression  system.  From  the  expan¬ 
sion  coils  the  low  pressure  ammonia  gas 
passes  to  the  absorber  where  it  is  dis¬ 
solved  in  water,  kept  cool  by  coils  carry¬ 
ing  cold  running  water.  The  concen¬ 
trated  ammonia  liquor  is  pumped  into  the 
generator  by  the  liquor  pump.  The  gen¬ 
erator  in  its  simplest  form  is  nothing 
more  than  a  strongly  built  closed  tank 


carrying  a  series  of  steam  pipes  used  for 
heating  the  concentrated  ammonia  liquor. 
In  the  generator  the  ammonia  is  boiled 
off  under  pressure,  leaving  at  about  110- 
150  pounds.  Both  the  sensible  and  the 
latent  heat  in  the  high  pressure  ammonia 
gas  is  removed  in  the  condenser,  the  am¬ 
monia  liquefies  and  runs  back  into  the  re¬ 
ceiver  as  in  the  compression  system.  The 
weak  ammonia  liquor  left  in  the  gener¬ 
ator  flows  back  into  the  absorber. 

The  brine  system,  Figure  4,  is  not  in 
reality  a  refrigerating  system,  but  an 
auxiliary  equipment  used  essentially  to 
carry  a  refrigerating  medium  to  distant 
points.  Instead  of  conveying  the  ex¬ 
pansion  coils  directly  to  the  cold  room, 
they  are  surrounded  by  a  brine  tank.  The 
brine  tank  carries  water  in  which  com¬ 
mon  salt  or  calcium  chloride  is  dissolved 
in  varying  proportions.  It  is  a  well 
known  fact  that  the  addition  of  salts  such 
as  the  above  lowers  the  freezing  point  of 
the  solution.  For  example,  pure  water 
freezes  at  32°  F. ;  a  25%  common  salt 
solution  at  1°  F.,  and  a  30%  calcium 
chloride  solution  freezes  at  54°  F.  below 
zero. 


Fig.  4.  Diagrammatic  Brine  System. 
Courtesy  National  Tube  Company. 


By  this  method  it  is  possible  to  store  a 
large  quantity  of  refrigerating  medium 
which  can  be  pumped  through  coils  to 
any  portion  of  a  building  desired.  The 
brine  after  its  travel  returns  to  the  brine 
tank  for  re-cooling. 
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Although  in  refrigeration  the  same 
units  (B.t.u.)  are  used  as  in  heating  op¬ 
erations,  strictly  the  term  implies  the  re¬ 
moval  of  a  certain  quantity  of  heat,  and 
is  measured  in  terms  of  the  latent  heat 
of  fusion  of  ice.  Consequently,  the  unit 
of  refrigeration  is  coincident  with  the 
unit  of  “ice  melting”,  and  as  H.  B.  Hull 
aptly  states,  “the  capacity  of  a  machine 
in  tons  of  ‘ice  melting’  or  ‘refrigera¬ 
tion’  does  not  mean  that  the  machine 
would  make  that  amount  of  ice,  but  that 
the  cold  produced  is  equivalent  to  the 
melting  of  that  weight  of  ice  at  32°  F. 
into  water  at  the  same  temperature.” 
Now  as  the  latent  heat  of  ice  per  pound 
is  144  B.t.u.,  one  ton  of  refrigeration  is 
equal  to, 

144  X  2000  or  288,000  B.t.u.  per  24 
hours, 


12,000  B.t.u.  per  hour  or  200  B.t.u. 
per  minute. 

The  capacities  of  refrigerating  ma¬ 
chines  have  been  rated  by  the  American 
Society  of  Refrigerating  Engineers  and 
the  American  Society  of  Mechanical  En¬ 
gineers  as  follows : 

The  capacity  of  any  refrigerating  ma¬ 
chine  shall  be  expressed  in  terms  of  2,000 
pounds  of  ice  melting  effect  for  24  hours 
(288,000  B.t.u.)  with  a  5°  F.  saturation 
temperature  in  the  suction  side  and  86° 
F.  saturation  temperature  at  the  dis¬ 
charge  side. 

The  following  conversion  factors  and 
constants,  it  is  believed,  will  be  helpful 
in  analyzing  refrigeration  problems  as 
they  arise.  They  are  selected  from  a 
series  of  tables  appearing  in  “Household 
Refrigeration”  by  H.  B.  Hull  and  pub¬ 
lished  by  Nickerson  &  Collins  Co.,  Chi¬ 
cago,  Ill. 


Ton  of  Refrigeration 
Pound  of  Refrigeration 


B.t.u. 


CONVERSION  FACTORS 

T  ons  Pounds 

1  0.0005 

2,000  1 

288,000  144 


B.t.u. 

0.000003507 

0.007014 

1 


TONS  AND  POUNDS  OF  REFRIGERATION 


1  Ton  Refrigeration  =  288,000  B.t.u.  per  day  (24  hrs.) 

1  Ton  Refrigeration  =  12,000  B.t.u.  per  hour 

1  Ton  Refrigeration  =  200  B.t.u.  per  minute 

1  Ton  Refrigeration  =  3.33  B.t.u.  per  second. 

1  Pound  Refrigeration  =  144  B.t.u.  per  day  (24  hours) 
1  Pound  Refrigeration  =  6  B.t.u.  per  hour 

1  Pound  Refrigeration  =  0.1  B.t.u.  per  minute 

1  Pound  Refrigeration  =  0.00166  B.t.u.  per  second 

PROPERTIES  OF  ICE 

Weight  per  cubic  foot 
Specific  heat 
Latent  heat 


57.5  pounds 
0.504  B.t.u. 
144  B.t.u. 


PROPERTIES  OF  WATER 

Weight  per  cubic  foot 
Weight  per  gallon 
Gallons  per  cubic  foot 
Specific  gravity 
Specific  heat 


62.5  pounds 
8.35  pounds 
7.5 

1 

1 
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HORSEPOWER  EQUIVALENTS 

One  mechanical  horsepower  =  33,000  foot  pounds  per  minute 
One  mechanical  horsepower  =  2545  B.t.u.  per  hour 
One  mechanical  horsepower  =  746  Watts 

One  boiler  horsepower  =  33,479  B.t.u.  per  hour 

ATMOSPHERIC  PRESSURE  EQUIVALENTS 

One  atmosphere  =  14.67  pounds  per  square  inch 
One  atmosphere  =  33.9  feet  of  water 
One  atmosphere  =  29.92  inches  of  mercury 

CORK  INSULATION  DATA  ' 

Weight  per  cubic  foot  of  granulated  cork  =  6.5  pounds 
Weight  per  cubic  foot  regranulated  =  8.0  pounds 

Weight  per  cubic  foot,  corkboard  =  12.0  pounds 

B.t.u.  loss  per  square  foot  of  corkboard  surface  per  24  hrs. 

6.5  X  temperature  difference 

thickness  in  inches 
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REFRIGERANTS 


H.  DeWitt  Valentine. 


The  refrigerant  is  without  question 
the  most  important  part  of  a  refrig¬ 
erating  unit.  It  is  a  fluid  having  certain 
properties,  by  virtue  of  which  it  func¬ 
tions  as  a  refrigerant. 

These  properties  may  be  discussed  un¬ 
der  three  divisions : 

1.  The  nomenclature  and  those  general 
properties  and  characteristics  which  serve 
for  purposes  of  identification.  They  are 
further  qualified  as  follows: 

a.  Name  and  physical  state. 

b.  Chemical  symbol. 

c.  Molecular  weight. 

d.  Color. 

e.  Odor. 

f.  Density  of  liquid. 

g.  Density  of  gas. 

h.  Solubility  in  water. 

i.  Methods  of  manufacture. 

2.  Those  properties  which  are  specifi¬ 
cally  concerned  in  evaluating  the  effec¬ 
tiveness  as  refrigerants,  and  divided  as 
follows : 

a.  Boiling  point. 

b.  Melting  point. 

c.  Critical  pressure. 

d.  Critical  temperature. 

e.  Vapor  pressure. 

f.  Specific  heat  at  constant  pressure 

(Cp). 

g.  Specific  heat  at  constant  volume 

(Cv). 

h.  Ratios  of  specific  heats  (Cp/Cv). 

i.  Latent  heat  of  evaporation. 

j.  Heat  of  the  liquid. 

k.  Total  heat  of  the  saturated  vapor. 


l.  Specific  volume  of  the  liquid. 

m.  Specific  volume  of  the  saturated 
vapor. 

n.  Entropy  of  the  liquid. 

o.  Entropy  of  the  vapor. 

3.  Those  properties  which  affect  hu¬ 
man  health  and  safety,  such  as : 

a.  Toxic  and  lethal  properties. 

b.  Explosibility. 

c.  Inflammability. 

d.  Methods  for  the  detection  of  leaks. 

The  First  Group  of  Properties 

The  proper  presentation  of  this  por¬ 
tion  of  the  report  is  difficult  as  it  necessi¬ 
tates  a  knowledge  of  the  chemistry  and 
physics  involved.  Because  it  was  believed 
that  many  readers  had  not  had  the  oppor¬ 
tunity  to  study  the  theory  necessary,  it 
was  decided  to  include  here  a  short 
semi-technical  treatment  of  the  under¬ 
lying  principles  in  order  to  give  a  proper 
understanding  of  the  general  subject. 
This  will  be  found  especially  helpful 
when  considering  the  chapter,  “Thermo¬ 
dynamic  Comparison  of  the  Absorption 
and  Compression  Refrigerating  Sys¬ 
tems.”  This  technical  explanation  will 
introduce  the  later  discussion  on  the  sec¬ 
ond  class  of  properties. 

The  refrigerants  which  will  be  dis¬ 
cussed  are: 

1.  Ammonia. 

2.  Sulphur  dioxide. 

3.  Ethyl  chloride. 

4.  Methyl  chloride. 

5.  Carbon  dioxide. 
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i.  Ammonia 

Ammonia  (NH,),  molecular  weight 
17,  is  a  gas  at  ordinary  temperatures, 
colorless,  but  with  a  decided  and  charac¬ 
teristic  odor,  which  is  probably  known  to 
all  from  inhaling  the  fumes  of  common 
household  ammonia.  It  may  be  stated 
in  passing  that  household  ammonia  is 
merely  a  solution  of  the  gas  in  water. 
The  liquefied  gas  has  a  density  of  0.6267 
at  32°  F.  (water  =1)*  and  the  gas  0.596 
as  32°  F.  (air  =  l).  Ammonia  is  very 
soluble  in  water,  this  solubility  decreas¬ 
ing  with  rising  temperature.  For  ex¬ 
ample,  at  32°  F.  one  volume  of  water  will 
dissolve  1049.6  volumes  of  ammonia  gas, 
at  50°  F.,  812.8  volumes  and  at  70°  F., 
654  volumes.  Beyond  this  temperature  it 
dissolves  with  difficulty.  The  gas  itself  is 
easily  distilled  from  the  aqueous  solution, 
a  property  which  makes  it  such  a  desir¬ 
able  refrigerant  for  the  absorption  type 
of  machine. 

Ammonia  is  almost  entirely  produced 
as  a  by-product  in  the  manufacture  of 
coal  gas  and  metallurgical  coke.  It  is 
also  manufactured  by  the  fixation  of  at¬ 
mospheric  nitrogen  according  to  the 
Haber  process  as  follows : 

3H„  +  N2  =  2NH3 

This  reaction,  which  takes  place  at  200 
atmospheres  and  at  500-700°  C.,  requires 
a  catalyst  which  is  generally  osmium, 
uranium  or  palladium. 

Ammonia  is  also  made  according  to 
the  cyanamide  process  in  the  electric 
furnace : 

CaO  -f-  3C  =  Ca  C2  -j-  CO 

CaC  +  N  =  CaCN2  +  C 

CaCN2  +  3H20  =  CaC03  +  2NH3 

Still  another  method  now  being  used 
is  the  Serpek  method  whereby  bauxite 


(hydrated  aluminum  oxide)  is  heated 
with  coal  and  nitrogen  at  a  temperature 
of  about  1800 °F.  The  reactions  are  as 
follows : 

A12Os  +  3C  +  N2  =  2  AIN  +  3CO 

The  aluminum  nitride  so  formed  is 
treated  with  caustic  soda: 

AIN  +  3NaOH  =  NH3  +  Na3  A103 

After  purifying,  the  ammonia  in  every 
case  is  liquefied  and  stored  and  trans¬ 
ported  in  cylinders. 

2.  Sulphur  Dioxide 

Sulphur  dioxide  (S02),  molecular 
weight  64,  is  a  colorless  gas  with  a  suf¬ 
focating  odor  characteristic  of  burning 
sulphur.  Like  ammonia,  it  liquefies  under 
certain  conditions  of  temperature  and 
pressure  (see  below)  to  a  mobile  color¬ 
less  liquid.  This  liquid  has  a  specific 
gravity  of  1.4350  at  32°  F.  (water  =  1). 
The  specific  gravity  of  the  gas  at  32°  F. 
is  2.213  (air  =  1).  Sulphur  dioxide, 
like  ammonia,  is  soluble  in  water,  but  not 
so  highly,  as  the  following  figures  will 
show. 

One  volume  of  water  at  32°  F.  dis¬ 
solves  79.789  volumes  of  sulphur  diox¬ 
ide;  at  50°  F.,  56.647  volumes;  at  60°  F., 
47.276  volumes,  and  at  70°  F.,  39.374 
volumes. 

Sulphur  dioxide  is  formed  in  the  roast¬ 
ing  of  most  sulphide  ores ;  and,  in  some 
cases  such  as  zinc  sulphide,  the  sulphur 
dioxide  so  formed  becomes  the  basis  of 
sulphuric  acid.  The  reaction  in  the  roast¬ 
ing  of  sulphide  ores  can  be  typified  by 
the  case  of  zinc  sulphide : 

Zn  S  +  02  =  Zn  +  S02 

The  very  hot  gases  pass  through  cool¬ 
ing  apparatus  to  an  absorbing  tower. 


*A11  densities  are  assumed  to  be  under  pressure  of  one  atmosphere. 
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Here  the  sulphur  dioxide  is  dissolved  in 
cold  water,  thereby  freeing  it  from  other 
gases.  It  is  later  redistilled  from  this 
solution,  and  under  suitable  conditions 
is  liquefied  and  so  transported  in  metal 
cylinders  or  flasks  holding  from  10  to 
220  pounds. 

* 

j.  Ethyl  Chloride 

Ethyl  chloride  or  monchlorethane 
(C2H5C1),  molecular  weight  64.5,  is  a 
colorless  and  very  volatile  liquid  having  a 
decided  aromatic  odor.  It  is  widely  used 
as  a  local  anaesthetic.  As  a  refrigerant 
its  use  at  the  present  time  is  restricted  to 
small  household  compression  systems. 

The  density  of  the  liquid  at  32°  F.  is 
0.9232  (water  =  1)  and  the  density  of 
the  gas  at  32°F.  is  2.31  (air  =1).  It  is 
only  slightly  soluble  in  water.  It  is  rnanu- 
•  factured  by  treating  hot  ethyl  alcohol 
with  hydrochloric  acid  in  the  presence  of 
zinc  chloride.  After  the  reaction  is  com¬ 
plete  the  ethyl  chloride  is  distilled  and,  as 
a  gas,  allowed  to  pass  through  a  caustic 
potash  solution  for  purification.  It  is  then 
compressed  and  transported  in  small  cyl¬ 
inders. 

4.  Methyl  Chloride 

Methyl  chloride  or  monochlormethane, 
(CH3CI),  belongs  to  the  same  series  of 
chemical  compounds  as  ethyl  chloride.  It 
is  a  gas  at  ordinary  temperatures  but 
easily  liquefied.  Its  molecular  weight  is 
50.5.  The  gas  has  a  sweet  aromatic  odor 
with  a  specific  gravity  of  1.7824  (air  = 
1)  at  32°  F.  The  liquid  has  a  specific 
gravity  of  0.955  at  32°  F.  (water  =  1). 
One  volume  of  water  will  dissolve  three 
or  four  volumes  of  the  gas.  The  manu¬ 
facture  of  methyl  is  similar  to  that  of 
ethyl  chloride  given  above. 

5.  Carbon  Dioxide 

Carbon  dioxide,  (C02),  molecular 
weight  44,  a  colorless,  odorless  gas,  is  a 


normal  constituent  of  the  atmosphere 
and  exists  in  the  products  of  combustion 
of  any  carbon  containing  material.  Car¬ 
bon  dioxide  liquefies  with  difficulty  to  a 
colorless  mobile  liquid  having  a  specific 
gravity  of  1.56  at  32°  F.  (water  =  1). 
The  gas  itself  has  a  specific  gravity  of 
1.5289  at  32°  F.  (air  =  l).  Under  at¬ 
mospheric  pressure  carbon  dioxide  is  not 
very  soluble  in  water,  the  solubility  in 
volumes  of  the  gas  per  one  volume  of 
water  being  as  follows:  32°  F.,  1.7987; 
39°  F.,  1.5126;  50°  F.,  1.1847;  60°  F., 
1.0020,  and  70°  F.,  0.9014. 

The  coke  process  is  the  one  most  gen¬ 
erally  used  in  the  commercial  production 
of  carbon  dioxide.  Substantially  it  in¬ 
volves  the  combustion  of  coke  with  an 
effort  to  produce  as  high  a  percentage  as 
possible  of  carbon  dioxide  in  the  flue 
gases.  These  are  passed  through  scrub¬ 
bers  and  thoroughly  washed  to  insure  the 
removal  of  any  sulphur  compounds. 
From  the  scrubbers  the  gases  enter  the 
absorbing  towers  where  they  are  brought 
into  contact  with  a  solution  of  carbonate 
of  soda  or  potash.  A  chemical  reaction 
takes  place,  with  the  formation  of  sodi¬ 
um  or  potassium  bicarbonate,  thus : 

C02  +  Na2C03  +  H20  =  2NaHC03 

The  solution  now  containing  the  bicar¬ 
bonate  is  pumped  to  the  lye  boiler.  Here 
the  high  temperature  reconverts  the  bi¬ 
carbonate  into  the  normal  carbonate  with 
the  liberation  of  pure  carbon  dioxide, 
thus : 

2Na  HC03  =  Na2  C03  -j-  H20  +  C02 

Final  preparation  for  the  market  con¬ 
sists  in  liquefying  the  gas  in  compressors 
operating  in  either  three  or  four  stages 
at  about  900  pounds  per  square  inch  and 
storing  it  in  steel  cylinders,  holding  either 
20  or  50  pounds  of  the  gas. 
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In  some  localities,  carbon  dioxide  is 
produced  by  allowing  marble  dust  to  re¬ 
act  with  hydrochloric  acid,  so : 

2HC1  +  Ca  COs  =  CaCl2  +  H20  +C02 

This  method  is  generally  employed  by 
companies  making  marble  soda  fountains 
or  other  fixtures  for  soft  drink  parlors. 
The  carbon  dioxide  which  is  necessary  in 
carbonating  beverages  is  consequently  a 
valuable  coincident  product. 

The  Second  Group  of  Properties 

We  will  now  consider  the  second  class 
of  refrigerant  properties.  The  arrange¬ 
ment  will  be  different  in  that  each  prop¬ 
erty  will  be  dealt  with  separately,  data 
on  each  refrigerant  being  included  in  the 
discussion  of  that  particular  property. 
Inasmuch  as  the  lay  reader  may  not  un¬ 
derstand  the  phraseology  of  these  prop¬ 
erties,  a  simple  explanation  will  always 
introduce  the  actual  data. 

It  must  be  borne  in  mind  that  refriger¬ 
ants  in  the  gaseous  state  are  really  vapors 
and  not  true  gases.  True  or  perfect  gases 
follow  exactly  certain  laws  which  vapors 
do  not.  Hence,  the  various  constants, 
given  later,  have  been  determined  experi¬ 
mentally,  which  will  account  for  devia¬ 
tions  in  their  value  from  other  data  the 
reader  may  happen  to  meet.  The  differ¬ 
ence,  however,  generally  is  so  small  as 
to  be  unimportant. 


Boiling  Point 

Any  refrigerant  to  be  desirable  must 
have  a  boiling  point,  at  atmospheric  pres¬ 
sure,  low  enough  to  obtain  the  tempera¬ 
ture  desired.  Practically  all  of  the  com¬ 
mon  refrigerants  meet  this  condition  by 
a  wide  margin.  Theoretically,  the  lower 
the  boiling  point,  the  better;  but  of 
course  there  are  always  other  properties 
which  influence  the  proper  selection  of  a 
refrigerant,  as  we  shall  see. 


The  boiling  point  of  a  liquid,  at  any 
pressure,  is  defined  as  that  temperature 
where  the  vapor  pressure  of  the  liquid 
is  equal  to  the  external  pressure  under 
which  boiling  takes  place. 

Following  are  boiling  points  of  com¬ 
mon  refrigerants  under  one  atmosphere 
of  pressure. 


Ammonia 
Sulphur  Dioxide 
Methyl  Chloride 
Ethyl  Chloride 
Carbon  Dioxide 


—28.03°  F. 
+14.0°  F. 
—11.36°  F. 
+55.6°  F. 
—110.5°  F. 


Boiling  a  liquid  and  condensing  the 
vapor  of  that  liquid  are  practically 
synonymous,  and  whereas  at  different 
pressures  the  boiling  point  is  also  differ¬ 
ent,  varying  the  temperature  will  vary 
the  pressure  under  which  condensation 
will  take  place.  This,  for  any  tempera¬ 
ture,  is  called  the  pressure  of  condensa¬ 
tion.  This  condensation  pressure  at  room 
temperature  should  be  comparatively 
low,  so  that  the  factor  of  safety  of  the 
appliance  can  be  insured.  The  high  con¬ 
densing  pressure  of  carbon  dioxide  ne¬ 
cessitates  an  exceptionally  strong  and 
well  built  machine  in  order  to  avoid  acci¬ 
dents. 


At  86°  F.,  the  following  condensation 
pressures  are  obtained: 


Ethyl  Chloride 

12.4  pounds  gauge 

Sulphur  Dioxide 

51.7  “ 

u 

Methyl  Chloride 

80.8  “ 

<{ 

Ammonia 

154.5  “ 

(( 

Carbon  Dioxide 

1043.0  “ 

it 

Melting  Point 

The  melting  or  freezing  point  has  no 
particular  interest,  except  it  should  be  so 
low  that  the  refrigerant  will  not  freeze 
and  obstruct  its  own  course.  This  seldom 
happens  with  the  common  refrigerants. 
Following  are  refrigerant  melting  points : 
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Carbon  Dioxide  — 78.8°  F.  (sublimes) 
Sulphur  Dioxide  — 104.0°  F. 

Ammonia  — 107.9°  F. 

Methyl  Chloride  — 154.0°  F. 

Ethyl  Chloride  — 214.5°  F. 

There  is  a  certain  temperature  for 
every  gas  and  vapor  above  which  it  can 
not  exist  as  a  liquid,  regardless  of  the 
amount  of  pressure  exerted  on  the  gas. 
This  point  is  called  its  critical  tempera¬ 
ture  and  is  an  important  constant  when 
selecting  a  refrigerant.  The  constant, 
which  has  the  symbol  (tc)  should  have 
a  high  value  so  that  the  vapor  can  be 
easily  condensed  at  normal  operating  re¬ 
frigerating  temperatures. 


when  the  pressure  remains  constant, 
termed  the  “specific  heat  at  constant  pres¬ 
sure.”  These  constants-  are  symbolized 
by  (Cv)  and  (Cp)  respectively. 

As  a  gas  is  heated  it  normally  expands, 
and  when  free  to  so  expand,  the  heat  in¬ 
put  not  only  causes  the  temperature  to 
rise,  but  also  furnishes  the  energy  to  ex¬ 
pand  the  gas.  On  the  other  hand,  when 
the  gas  is  so  confined  as  to  prohibit  ex¬ 
pansion,  then  the  heat  input  is  confined 
solely  in  heating  that  gas.  Consequently, 
the  specific  heat  at  constant  volume  of  a 
gas  or  vapor  or  liquid  is  larger  than  the 
corresponding  value  at  constant  pressure. 


The  pressure  of  a  saturated  vapor  at 
its  critical  temperature  is  called  its  criti¬ 
cal  pressure  (pc).  In  other  words,  this 
is  the  minimum  pressure  at  which  a 
liquid  state  is  possible  at  this  tempera¬ 
ture.  Its  value  in  selecting  a  refrigerant 
specifies  that  the  critical  pressure  must 
be  high  enough  so  as  to  include  use  of 
available  pressures  at  normal  working 
temperatures. 

Following  is  a  table  of  critical  tem¬ 
peratures  and  pressures  of  the  common 
refrigerants : 


Critical  Critical 
Temperature  Pressure 
°F.  lbs.  sq.in.  abs. 


Ammonia 

270 

1636  lbs. 

Sulphur  Dioxide 

315 

1145  “ 

Methyl  Chloride 

289.8 

968  “ 

Ethyl  Chloride 

365 

784  “ 

Carbon  Dioxide 

87.9 

1072  “ 

Specific  Heats  of  the  Vapors 

The  specific  heat  of  any  substance  is 
that  quantity  of  heat  in  B.t.u.’s  required 
to  raise  one  pound  of  the  substance 
through  1°  F.  This  constant  has  two 
values  for  gases ;  the  specific  heat  when 
the  volume  remains  constant  during  heat¬ 
ing  which  is  called  the  “specific  heat  at 
constant  volume” ;  and  the  specific  heat 


In  selecting  a  refrigerant,  it  is  desirable 
to  have  a  low  specific  heat.  This  is  espe¬ 
cially  so  in  the  case  of  the  liquid  phase  of 
the  refrigerant.  The  less  heat  required 
to  heat  up  a  pound  of  the  liquid  to  its 
boiling  point,  the  better.  This  point  will 
be  clearer  when  we  discuss  latent  heats. 

Following  are  specific  heats  of  the 
common  refrigerants: 


Ammonia 

Sulphur  Dioxide 
Ethyl  Chloride 
Methyl  Chloride 
Carbon  Dioxide 

Specific  heat  of  the 
liquid  at  S2°F. 
1.099 

0.41 

0.427 

0.465 

0.79 

Specific  heat  of  the  vapor 
Constant  Constant 

Pressure 

Volume 

Cp 

Cp 

Cr 

Cv 

Ammonia 

0.5202 

0.4011 

1.2969 

Sulphur  Dioxide 

0.1511 

0.1203 

1.256 

Methyl  Chloride 

0.240 

0.200 

1.1991 

Ethyl  Chloride 

0.273 

0.242 

1.1257 

Carbon  Dioxide 

0.2025 

0.1558 

1.3003 

Latent  Heats  of  Vaporization 

In  a  previous  part  of  this  report,  the 
reader  has  been  introduced  to  the  term, 
“Latent  Heat  of  Vaporization”  and  it 
has  been  more  or  less  sketchily  outlined 
just  what  that  term  means.  The  latent 
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heat  of  vaporization  is  probably  the  most 
important  property  of  a  refrigerant 
which  would  bear  directly  on  its  success¬ 
ful  use  and  efficient  functioning.  The 
latent  heat  of  vaporization  of  a  liquid 
may  again  be  defined  as  that  quantity  of 
heat  in  B.t.u.  which  is  required  to  vapor¬ 
ize  1  lb.,  still  in  its  liquid  state  and  at  its 
boiling  point,  to  one  pound  of  the  mate¬ 
rial  in  its  gaseous  state,  at  the  same  tem¬ 
perature.  When  the  reverse  change  in 
state  takes  place,  the  equivalent  amount 
of  heat  is  given  off  and  the  term  then 
becomes  the  “latent  heat  of  condensa¬ 
tion.”  In  refrigeration,  however,  where 
the  liquid  is  used  and  vaporized,  we  are 
essentially  interested  in  the  latent  heat 
of  vaporization,  and  it  is  clearly  seen  that 
the  higher  this  value  is  or  the  more  heat 
required  to  vaporize  a  pound  of  the  liquid, 
the  better  the  material  is  as  a  refrigerant, 
because  it  must  be  remembered  that  the 
entire  heat  for  this  vaporizing  process  is 
drawn  from  the  interior  of  the  ice  chest 
or  other  container.  In  other  words,  the 
greater  the  amount  of  heat  that  must  be 
extracted  from  a  certain  given  space  in 
order  to  vaporize  a  pound  of  the  liquid, 
the  more  effective  and  economical  this 
material  will  be  as  a  refrigerant. 

The  total  heat  of  vaporization  is  gen¬ 
erally  symbolized  by  L  and  is  made  up  of 
two  distinct  parts ;  first,  the  external  lat¬ 
ent  heat  of  vaporization,  (Lx)  and  the 
internal  latent  heat  of  vaporization,  (Li). 
The  total  latent  heat  of  vaporization  is, 
therefore, 

L  =  Lx  -j-  Li 

The  internal  latent  heat  of  vaporization 
is  that  heat  which  must  be  added  to  the 
liquid  to  vaporize  it  and  it  is  particularly 
that  heat  energy  which  is  expended  in 
the  internal  work  of  overcoming  the 
molecular  cohesion  of  the  liquid  mole¬ 
cules,  in  order  to  separate  them  into  the 
gaseous  or  vapor  molecules.  This  con¬ 


stant  decreases  as  the  temperature  at 
which  vaporization  occurs  increases,  be¬ 
cause  the  higher  the  temperature,  the 
farther  apart  the  molecules  of  the  liquid 
will  be  and  it  will  require  a  smaller 
amount  of  heat  energy  to  finally  increase 
the  inter-molecular  spaces  to  those  ap¬ 
proaching  a  gas  or  a  vapor. 

The  external  latent  heat  of  vaporiza¬ 
tion  is  that  energy  required  to  exert  work 
against  the  liquid  and  vapor  during  ex¬ 
pansion  and  overcoming  the  resistance  of 
external  forces  which  are  counteracting 
this  increase  in  volume.  It  is  equivalent 
to  the  mechanical  work  done  by  the  sub¬ 
stance  in  expanding  from  the  liquid  state 
to  the  vapor  condition  or  the  gaseous* 
state.  This  resistance  is  generally  noth¬ 
ing  more  than  the  pressure,  of  the  air  on 
the  fluid  being  expanded,  and  the  value 
of  the  external  latent  heat  of  vaporiza¬ 
tion  is  generally  only  a  small  part  of  the 
value  of  the  total  latent  heat  of  vaporiza¬ 
tion. 

The  amount  of  heat  then  stored  in  one 
pound  of  the  saturated  vapor  is  equal  to 
the  total  latent  heat  of  vaporization  plus 
the  amount  of  heat  that  originally  was 
added  to  the  liquid  to  bring  it  from  the 
initial  temperature  up  to  its  boiling  point. 

The  amount  of  heat  added  to  the  orig¬ 
inal  liquid  to  bring  it  to  its  boiling  point 
is  termed  the  heat  of  the  liquid.  This 
constant  has  no  practical  value  in  re¬ 
frigeration  and  may  be  disregarded  ex¬ 
cept  in  the  design  of  equipment,  where  its 
value  may  have  a  certain  significance.  It 
is,  however,  included  in  the  lists  of  con¬ 
stants  given  in  the  following  table  which 
shows,  besides  the  heat  of  the  liquid, 
the  total  latent  heat  of  vaporization,  and 
the  sum  of  these  two  constants  forming 
the  total  heat  in  the  saturated  vapor,  for 
the  refrigerants  under  discussion: 
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ENTROPY 


Heat  of  Latent  heat  Total  heat 


liquid 

of  Vapor¬ 

of  the 

ization 

Saturated 

Vapor 

B.t.u. 

B.t.u. 

B.t.u. 

Ammonia 

109.2 

518.5 

627.7 

Sulphur  Dioxide 

12.4 

155.3 

167.7 

Methyl  Chloride 

13.2 

169.0 

182.2 

Ethyl  Chloride 

11.9 

160.9 

172.8 

Carbon  Dioxide 

18.27 

75.20 

93.47 

All  constants  at 

60°  F.  and  1  atmosphere. 

With  special  reference  to  vaporization 
constants  and  total  heat  input  into  re¬ 
frigerants,  it  is  now  probably  quite  clear 
to  the  reader  why  it  is  desirable  to  have 
a  refrigerant  with  a  low  specific  heat  and 
a  high  latent  heat  of  vaporization.  With 
this  combination  it  is  possible  to  secure 
the  highest  refrigerating  effect  from  a 
given  amount  of  refrigerant  with  the 
lowest  amount  of  total  heat  energy  input. 

Specific  Volume  of  the  Vapor  and 
Liquids 

The  volume  of  one  pound  of  any  sub¬ 
stance,  whether  it  is  in  the  liquid  or  vapor 
state,  is  called  its  specific  volume,  and  is 
inversely  proportional  to  that  material’s 
specific  gravity.  In  other  words,  the 
higher  the  specific  gravity,  the  less  is  the 
specific  volume.  In  refrigeration,  the 
smaller  the  quantity  of  refrigerant  we 
can  work  with  to  produce  the  desired  re¬ 
sults,  the  better,  and  the  less  the  increase 
in  volume  per  pound  of  liquid  vaporized, 
also  the  better  in  design  for  refrigera¬ 
tion  machines.  Consequently,  all  other 
things  being  equal,  we  should  seek  the  re¬ 
frigerants  which  have  a  low  specific  vol¬ 
ume.  Following  is  a  table  showing  the 
specific  volume  of  the  refrigerants  under 
discussion,  both  for  a  saturated  vapor  and 
the  liquid. 

Specific  Volume  Specific  Volume 


Ammonia 

o  f  Liquid 

0.02597 

of  Saturated 
Vapor 

2.754 

Sulphur  Dioxide 

0.0115 

2.00 

Methyl  Chloride 

0.0173 

1.62 

Ethyl  Chloride 

0.0177 

5.34 

Carbon  Dioxide 

0.0196 

0.0999 

All  constants  at  60°F. 

Although  the  term  “entropy”  as  ap¬ 
plied  to  refrigerant  vapors  is  seldom  used 
except  by  designers  of  refrigerating  ma¬ 
chines  and  refrigerating  engineers,  it  is 
used  in  the  next  section  of  this  report, 
and  is,  therefore,  so  important  and  at  the 
same  time  so  difficult  in  comprehension 
that  a  page  used  in  its  explanation  is 
worth  while. 

Entropy  is  nothing  more  than  a  math¬ 
ematical  constant  or  index  which  repres¬ 
ents  the  heat  energy  transfer  to  or  from 
a  substance  per  degree  of  absolute  tem¬ 
perature. 

All  energy  tranfers  are  represented  by 
two  correlating  factors,  e.g., 

Mechanical  energy  change  =  Distance 
change  X  Average  Force. 

Hydraulic  energy  change  =  Wt.  of 
water  change  X  Average  Height. 

Electrical  energy  change  =  Quantity  of 
electricity  change  X  Average  Voltage. 

The  investigator,  Clausius,  thought  it 
desirable  to  similarly  express  heat  energy 
changes.  One  of  these  factors  he  deter¬ 
mined  should  be  the  absolute  zero  in 
temperature  ( — 459. 6° F.)  The  other  fac¬ 
tor,  which  if  multiplied  by  the  average 
absolute  temperature  would  give  heat 
energy  changes,  he  called,  for  the  want  of 
.a  better  term,  “entropy.”  Consequently, 

Heat-energy  Change  —  Entropy  change 
X  Average  Absolute  Temperature. 

The  actual  entropy  values  for  various 
temperatures  of  the  several  refrigerants 
have  been  carefully  calculated  and  are 
tabulated  below.  The  principal  use  of  the 
constant,  entropy,  is  to  show  either  num¬ 
erically  or  graphically  heat  energy 
changes  (in  B.t.u. ’s)  from  one  substance 
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to  another.  When  graphically  rendered, 
these  graphs  are  termed,  “temperature- 
entropy”  diagrams  and  are  useful  in  de¬ 
picting  heat  transfers  in  refrigeration 
cycles.  In  refrigeration,  inasmuch  as  we 
are  concerned  in  the  temperature  and 
heat-energy  changes  in  both  liquid  and 
vapor  phases  of  the  refrigerant,  both 
values  are  given  in  the  following  table : 


A.  Saturated  Ammonia: 


T  emp. 
(°F.) 

Of  Liquid 

Entropy 

Of  Vaporization 

T  otal 

—40 

—0.1653 

1.4343 

1.2690 

—30 

—0.1410 

1.3842 

1.2432 

—20 

—0.1171 

1.3360 

1.2189 

—10 

—0.0938 

1.2896 

1.1958 

0 

—0.0709 

1.2449 

1.1740 

10 

—0.0483 

1.2017 

1.1534 

20 

—0.0262 

1.1599 

1.1337 

30 

—0.0044 

1.1194 

1.1150 

40 

0.0173 

1.0801 

1.0974 

50 

0.0387 

1.0419 

1.0806 

60 

0.0601 

1.0046 

1.0647 

70 

0.0813 

0.9683 

1.0496 

80 

0.1025 

0.9328 

1.0333 

90 

0.1238 

0.8980 

1.0218 

100 

0.1450 

0.8638 

1.0088 

110 

0.1664 

0.8302 

0.9966 

120 

0.1881 

0.7969 

0.9850 

B. 

Saturated 

Carbon  Dioxide: 

Temp. 

(°F.) 

Of  Liquid 

Entropy 

Of  Vaporization 

Total 

—20 

— 0.0513 

0.2851 

0.2338 

—10 

— 0.0419 

0.2702 

0.2283 

0 

—0.0325 

0.2549 

0.2224 

10 

—0.0227 

0.2391 

0.2164 

20 

—0.0126 

0.2228 

0.2108 

30 

—0.0021 

0.2014 

0.1993 

40 

0.0087 

0.1876 

0.1963 

50 

0.0205 

0.1679 

0.1884 

60 

0.0334 

0.1461 

0.1795 

70 

0.0483 

0.1201 

0.1684 

80 

0.0684 

0.0843 

0.1527 

88.43 

0.1120 

0.0000 

0.1120 

C. 

Saturated  Sulphur  Dioxide: 

T  emp. 
(°F.) 

Of  Liquid 

Entropy 

Of  Vaporization 

T  otal 

— 10 

—0.0274 

0.3869 

0.3595 

0 

—0.0208 

0.3739 

0.3531 

10 

—0.0141 

0.3608 

0.3467 

20 

—0.0079 

0.3483 

0.3404 

30 

—0.0012 

0.3351 

0.3339 

40 

0.0051 

0.3224 

0.3275 

50 

0.0117 

0.3094 

0.3211 

60 

0.0182 

0.2965 

0.3147 

70 

0.0248 

0.2835 

0.3083 

80 

0.0312 

0.2707 

0.3019 

90 

0.0377 

0.2578 

0.2955 

100 

0.0443 

0.2442 

0.2685 

Entropy  figures  for  ethyl  and  methyl 
chlorides  are  not  available  at  this  time. 

We  have  now  considered  properties 
of  the  several  refrigerants  under  dis¬ 
cussion  from  the  standpoint  of  identifi¬ 
cation  only,  and  also  those  properties 
which  are  employed  in  determining  the 
effectiveness  of  a  refrigerant  in  operating 
efficiency.  There  remains  now  a  classi¬ 
fication  of  properties  which  will  influ¬ 
ence  the  designer  of  the  machine  as  well 
as  the  merchandisers  to  determine 
whether  the  refrigerant  used  falls  within 
the  limits  of  safety  as  regards  toxic  na¬ 
ture,  lethal  dosage  of  the  refrigerant 
when  accidentally  allowed  to  escape  in 
the  room,  inflammability  and  explosive¬ 
ness  with  or  without  mixture  with  air. 

The  Third  Group  of  Refrigerant 
Properties 

Besides  these  very  important  factors 
which  will  influence  the  life  or  the  health 
of  the  individual,  or  individuals,  working 
with  or  near  such  an  appliance,  it  is  de¬ 
sirable  that  the  refrigerant  used  be  more 
or  less  non-corrosive  in  its  action  upon 
the  metals  which  inclose  it,  and  also 
whose  chemical  composition  is  so  stable, 
under  working  conditions,  that  it  will 
not  be  decomposed  with  subsequent  ac¬ 
tion  on  the  metal  itself  or  the  lubricant 
used  for  functioning,  and  of  course,  the 
refrigerant  must  not  deteriorate  the  lubri¬ 
cant. 

Lastly,  it  is  desirable  that  the  refriger¬ 
ant  have  some  chemical  or  physical  prop¬ 
erty,  by  which  it  can  be  easily  detected  or 
discerned  using  some  simple  method  in 
case  the  refrigerant  itself,  being  colorless 
and  odorless,  escapes  accidentally  into  the 
room  in  which  the  appliance  is  being 
used. 

The  data  in  this  section  of  our  report 
is  taken  practically  in  its  entirety  from  a 
very  comprehensive  report  on  the  prop- 
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erties  of  refrigerants,  prepared  and  sub¬ 
mitted  by  the  Chairman  of  the  Sub-Com¬ 
mittee  of  Mechanical  Refrigeration  Safe¬ 
ty  Code  Committee  of  the  American 
Society  of  Refrigerating  Engineers  and 
reprinted  from  the  September,  1924, 
issue  of  Refrigerating  Engineering. 

As  there  are  practically  no  moving 
parts  in  the  absorption  type  of  refrigerat¬ 
ing  units,  especially  in  the  small  house¬ 
hold  sizes,  the  question  of  the  effect  of 
the  refrigerant  on  the  lubricant  employed 
has  practically  no  concern. for  us.  How¬ 
ever,  as  a  matter  of  information  in  pass¬ 
ing,  it  might  be  stated  that  most  authori¬ 
ties  agree  that  anhydrous  or  liquid  am¬ 
monia  has  little  or  no  effect  on  various 
petroleum  products  that  may  be  used  for 
lubrication  purposes.  However,  in  the 
presence  of  moisture,  ammonium  hydrox¬ 
ide  is  formed  to  some  extent,  and  this, 
being  an  alkali,  unites  with  any  saponifi¬ 
able  material  in  the  petroleum  tending  to 
emulsify  it.  Even  this,  however,  forms 
little  or  no  trouble  in  the  operation  of 
most  household  units  employing  ammonia 
and  petroleum  at  the  same  time.  Carbon 
dioxide  itself  has  practically  no  action  on 
petroleum  products,  but,  on  the  other 
hand,  ethyl  chloride  and  methyl  chloride, 
being  organic  compounds,  dissolve  readily 
in  petroleum  and  other  oils.  Consequently, 
these  cannot  be  used  for  lubrication  pur¬ 
poses,  and  it  has  been  found  that  glyc¬ 
erine  is  the  most  favorable  lubricant  to 
use  where  methyl  or  ethyl  chloride  is 
used  for  the  refrigerant.  In  the  case  of 
sulphur  dioxide,  there  are  certain  constit¬ 
uents  in  oil  used  for  lubrication  pur¬ 
poses,  which  unite  with  the  sulphur  diox¬ 
ide,  forming  sulphur  compounds  of  a 
rather  complex  nature.  Many  of  these 
are  insoluble  in  the  oil  used  for  lubrica¬ 
tion  and  precipitate  out,  causing  a  great 
deal  of  trouble.  In  order  to  use  oil  with 
sulphur  dioxide,  it  has  been  suggested, 


and  apparently  proved  successful,  that  the 
oils  to  be  used  shall  first  of  all  be  care¬ 
fully  filtered,  then  treated  with  sulphur 
dioxide  and,  when  all  the  reacting  ma¬ 
terial  has  precipitated  out,  again  filtered, 
after  which  there  is  apparently  no  further 
action  of  the  sulphur  dioxide  on  the  oil. 

The  relation  between  the  various  re¬ 
frigerants  under  discussion  and  public 
health  is  a  matter  of  considerable  specu¬ 
lation.  What  a  lethal  dose  of  the  gas 
would  be  for  one  person  would  be  entire¬ 
ly  different  for  another  and  it  is  a  very 
difficult  matter  to  set  in  cold  type  the 
relative  toxicity  of  the  different  refrig¬ 
erants. 

It  is  equally  hazardous  to  specify  which 
refrigerant  is  dangerous  to  life  and  health 
and  to  what  degree.  Such  statements 
would,  no  doubt,  be  challenged  from  one 
source  or  another,  so  the  committee  will 
give  briefly  some  of  the  prevalent  opin¬ 
ions  regarding  this  phase  of  the  subject. 

That  ammonia  is  an  irritant  and  cor¬ 
rosive  agent,  both  in  the  shape  of  the  gas 
and  the  water  solution,  cannot  be  denied 
by  anyone  who  has  worked  with  that  sub¬ 
stance.  At  the  same  time,  because  am¬ 
monia  has  such  a  decidedly  strong  odor, 
this  does  not  necessarily  make  it  a  cor¬ 
respondingly  poisonous  gas.  For  instance, 
one-twentieth  of  a  volume  of  ammonia 
per  1000  parts  of  air  imparts  to  the  air 
a  very  strong  odor.  Three-tenths  to 
35/100  of  a  volume  in  this  amount  of 
air  is  the  strongest  dose  bearable  for  half 
an  hour,  yet  it  does  not  act  as  a  real 
poison,  but  only  as  an  irritant  upon  the 
mucous  membranes  of  the  nose  and 
throat  and  can  be  borne  much  better  by 
those  accustomed  to  it.  Doses  of  two 
volumes  per  thousand  of  air,  when  in¬ 
haled  for  a  long  time,  or  doses  of  five 
volumes  per  thousand  for  a  short  time, 
produce  a  severe  and  dangerous  irrita- 
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tion,  but  even  here  the  irritation  is  purely 
local  and  does  no  permanent  injury. 

In  regard  to  carbon  dioxide,  according 
to  Technical  Paper  No.  238  of  the  Bu¬ 
reau  of  Mines,  we  find  that  when  a  man 
breathes  air  containing  more  than  2% 
carbon  dioxide  for  any  length  of  time, 
his  working  efficiency  is  reduced  and  he 
is  in  considerable  danger  when  the  air 
contains  more  than  4%  of  this  gas,  and 
less  than  13%  of  oxygen.  Carbon  dioxide 
in  itself  is  not  a  poisonous  gas,  but  when 
mixed  with  air  in  a  sufficient  quantity, 
dilutes  it  to  a  point,  at  which  the  oxygen 
left  is  not  in  a  sufficient  quantity  to  sup¬ 
ply  the  necessary  respiratory  require¬ 
ments.  We  learn  from  authoritative 
sources  that  10%  in  the  air  cannot  be 
endured  for  more  than  a  minute  or  so. 

Ethyl  and  methyl  chlorides,  being  or¬ 
ganic  compounds,  in  certain  concentra¬ 
tions  produce  a  marked  anesthesia,  but 
are  not  poisonous  to  any  extent.  There 
are  no  permanent  injuries,  or  any  after 
effects,  from  breathing  ethyl  or  methyl 
chloride,  even  to  the  point  of  anesthesia. 

Sulphur  dioxide,  as  has  been  stated  be¬ 
fore,  is  familiar  to  everyone  who  has  had 
the  misfortune  to  inhale  deeply  or  other¬ 
wise  the  fumes  from  a  burning  sulphur 
match  or  a  sulphur  stick.  As  regards  the 
lethal  dosage  and  the  effect  on  the  human 
organism,  possibly  no  better  authority  can 
be  cited  than  the  Boston  Medical  and 
Surgical  Journal,  which  in  volume  No. 
157,  No.  4,  states:  “Sulphur  dioxide  in 
the  proportion  of  five  to  ten  thousand 
parts  of  air  acts  as  an  irritant,  causes 
sneezing,  coughing,  and  lachrymation, 
and  in  somewhat  greater  concentration, 
becomes  entirely  irrespirable ;  and  yet, 
still  smaller  quantities  in  the  air  cause 
bronchial  irritation  and  catarrh  when  in¬ 
haled  for  some  time.  It  is  further  stated 
that  extreme  discomfort  is  produced  in 


proportions  as  low  as  0.0001%,  0.1% 
being  fatal.”  In  Technical  Paper  No.  248, 
published  by  the  U.  S.  Bureau  of  Mines, 
we  find  the  following  statement:  “It  is 
stated  that  the  least  amount  of  sulphur 
dioxide  gas  that  can  be  detected  by  odor 
in  the  air  is  three  to  five  parts  per  million 
of  air.  Five  hundred  parts  per  million 
will  cause  a  sensation  of  suffocation  even 
with  the  first  breath.  Ordinary  expos¬ 
ure  to  mild  fumes  merely  produce  head¬ 
aches,  coughing,  smarting  of  the  eyes 
and  later  bronchitis  and  heaviness  in  the 
chest.” 

Inasmuch  as  the  effect  on  respiration 
is  apparently  the  property  which  inter¬ 
ests  us  most  at  this  time,  a  table  is  given 
below,  showing  the  relative  concentra¬ 
tion  by  weight  of  the  vapor  of  the  various 
refrigerants  in  a  room  of  given  size 
which  produces  equivalent  effects  on  res¬ 
piration.  These  relative  concentrations 
are  expressed  in  simple  whole  numbers, 
using  100  as  the  carbon  dioxide  value. 
This  value  for  carbon  dioxide  is  entirely 
relative  and  is  used  only  for  comparative 
purposes,  with  the  other  refrigerants. 


Carbon  Dioxide  100 

Ethyl  Chloride  80 

Methyl  Chloride  70 

Ammonia  2 

Sulphur  Dioxide  1 


It  appears  from  this  table  that  sulphur 
dioxide  is  the  worst  offender,  ammonia 
next,  and  the  other  three  gases  following. 
Turning  our  attention  to  the  explosibility, 
inflammability,  and  ignition  points  of 
various  refrigerants,  properties  which  are 
more  or  less  important  when  considering 
fire  hazards,  we  can,  of  course,  eliminate 
carbon  dioxide  and  sulphur  dioxide  from 
our  list,  inasmuch  as  they  represent  com¬ 
pounds  which  are  products  of  combus¬ 
tion,  do  not  burn,  and  cannot  explode. 
That  leaves  for  our  consideration  only 
ammonia,  ethyl  chloride,  and  methyl 
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chloride.  As  regards  explosion  hazards 
in  the  use  of  refrigerants,  we  are  essen¬ 
tially  interested  in  the  explosions  pro¬ 
duced  by  mixtures  of  the  refrigerant  and 
air;  in  Figure  5  are  given  explosion 
values  for  ammonia  air  mixtures,  gaso¬ 
line  air  mixtures  and  illuminating  gas  air 
mixtures.  The  reader  will  at  once  see  that 
the  explosion  hazard  for  ammonia  and  air 
in  mixtures  does  not  nearly  approach  the 
values  produced  by  the  illuminating  gas 
or  the  gasoline.  This  point  will  be  ex¬ 
ceedingly  valuable  to  the  reader  inter¬ 
ested  in  the  utilization  of  illuminating 
gas,  inasmuch  as  he  in  his  experience  is 
probably  conversant  with  illuminating 
gas  air  mixture  explosions.  There  seems 
to  be  really  very  little  to  fear  from  the 
explosibility  of  ammonia  and  air.  The 
data  on  the  explosion  properties  and  igni¬ 
tion  temperatures  for  ethyl  and  methyl 


chlorides  are  rather  meager,  but  the  fol¬ 
lowing  table,  which  will  close  the  sum¬ 
mary  of  properties  as  regards  health  and 
safety,  gives  the  explosion  data  on  re¬ 
frigerating  and  illuminating  gas  which 
can  be  used  for  reference  work  if  neces¬ 
sary. 


Figure  5.  Table  of  Comparative  Explosion  Pressures. 


EXPLOSION  DATA  ON  REFRIGERATING  AND  ILLUMINATING 


GASES 

Ammonia 

Ethyl 

Chloride 

Methyl 

Chloride 

Illuminating 

Gas 

Relative  parts  of 

diffusion  (Air  =1) 

1.301 

0.658 

0.750 

1.240 

Gas  in  mixture  required  for 

complete  combustion  (%) 

21.83 

6.05 

10.69 

17.00 

Apparent  Ignition 

temperature  (°F.) 

Explosion  limits  with  air 

No  Values  Available 

i 

1094 

High  (%) 

26.8 

14.0 

15.0 

21.0 

Low  ( % ) 

13.1 

4.3 

8.9 

7.0 

Explosion  Pressures 

with  Air  (lbs.  sq.in.)  54 

Time  required  to  develop  maximum 

98 

81 

95 

pressure  (seconds) 

0.175 

0.049 

0.099 

0.017 

The  ability  to  locate  refrigerant  leaks, 
if  necessary,  is  an  important  item  to  be 
considered  when  selecting  a  refrigerant 
especially  in  relation  to  public  safety.  It 
is  extremely  simple  to  apprehend  leaks 
when  the  refrigerant  is  ammonia  or  sul¬ 
phur  dioxide,  because  of  their  very 
strong,  penetrating,  and  characteristic 
odors.  However,  there  are  visual  methods 
of  testing  for  leaks,  which  rely  on  the 


formation  of  a  smoke  when  another 
chemical  is  brought  into  contact  with  the 
escaping  refrigerant.  For  example,  if 
sulphur  dioxide  is  used,  and  is  suspected 
of  escaping  into  the  atmosphere,  ammo¬ 
nia  gas  brought  in  the  vicinity  and  al¬ 
lowed  to  vaporize  in  the  space,  will  im¬ 
mediately  form  with  the  sulphur  dioxide 
a  dense  white  cloud.  The  reverse  reac¬ 
tion  also  occurs  if  ammonia  is  used  as  the 
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refrigerant;  in  this  case,  the  gas  from 
burning  sulphur  sticks  or  some  very  con¬ 
centrated  hydrochloric  acid  brought  into 
the  vicinity,  in  which  ammonia  is  sus¬ 
pected  of  escaping,  will  produce  the  same 

dense  white  cloud  mentioned  above. 

/ 

In  the  case  of  methyl  chloride,  the  odor 
is  not  so  strong,  but  it  has  been  found 
that  an  alcohol  flame,  which  is  practically 
colorless,  if  brought  in  the  vicinity  of 
methyl  chloride  fumes,  will  have  a  de¬ 
cided  green  tinge  to  it.  This  is  charac¬ 
teristic  of  practically  all  methyl  com¬ 
pounds.  Some  authorities  state  that  it  is 
wise  in  the  case  of  hydrocarbon  refriger¬ 
ants,  in  which  methyl  and  ethyl  chloride 
can  be  included,  to  have  mixed  with  them 
a  small  amount  of  some  highly  odorous 
material,  such  as  oil  of  spearmint,  or 
naphthalene  in  order  to  quicken  their  de¬ 
tection  in  case  of  leaks. 

In  the  case  of  carbon  dioxide,  detec¬ 
tion  is  somewhat  more  difficult.  In  gen¬ 
eral,  if  the  atmosphere  is  polluted  with 
carbon  dioxide  to  an  extent  that  it  is  in¬ 
jurious  to  health,  the  air  from  the  cham¬ 
ber  where  the  carbon  dioxide  is  escaping 
may  be  aspirated  through  a  bottle  con¬ 
taining  lime  water,  in  which  event  the 
lime  water  will  immediately  become 
cloudy,  due  to  the  deposition  of  calcium 

carbonate. 

* 

We  have  now  considered  in  a  more  or 


less  cursory  fashion  the  various  proper¬ 
ties,  physical  and  chemical,  of  the  common 
refrigerants  employed  up  to  this  time  in 
household  machines.  The  description  is 
by  no  means  comprehensive,  but  for  the 
time  being  at  least  gives  ample  informa¬ 
tion  for  those  who  would  naturally  be 
interested  in  a  report  of  this  character. 
Constant  research  work  on  these  refriger¬ 
ants  produces  more  efficient  methods  of 
studying  them,  and  consequently,  the 
reader  may  be  puzzled  because  constants 
given  in  this  report  may  differ  from  those 
given  in  various  hand-books  and  other 
sources  of  information.  It  is  believed, 
however,  that  all  the  values  given  in  this 
paper  are  sufficiently  close,  so  that  the 
underlying  points  are  comprehensible 
and,  possibly  at  a  later  date,  this  report 
may  be  revised  to  admit  later  day  devel¬ 
opments.  The  reason  for  the  incorpora¬ 
tion  of  this  chapter  in  the  report  is  to 
prepare  the  reader  for  the  next  chapter 
dealing  with  the  thermodynamic  compari¬ 
son  between  compression  and  absorption 
refrigerating  units.  This  paper  should 
serve  as  a  basis  in  determining  whether 
the  absorption  system  is  a  good  unit  to 
manufacture  and  to  merchandise.  After 
reading  this  chapter,  there  is  no  question 
but  that  many  of  the  manufacturers  of 
refrigerating  machines  today  will  realize 
that  in  the  absorption  field,  with  the  use 
of  manufactured  gas  as  a  fuel,  there  are 
great  possibilities  for  expansion  in  re¬ 
frigeration  in  general. 
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THERMODYNAMIC  COMPARISON  BETWEEN  COMPRES¬ 
SION  AND  ABSORPTION  REFRIGERATING  MACHINES 


W.  E.  Stark,  Research  Engineer,  The  Bryant  Heater  and  Manufacturing  Co., 

Cleveland,  Ohio 


Before  attempting  to  compare  the 
absorption  and  compression  systems 
of  refrigeration  from  a  thermodynamic 
standpoint,  it  is  necessary  to  have  an 
understanding  of  the  properties  of  refrig¬ 
erating  media  by  virtue  of  which  they  are 
able  to  function  as  such.  So  far  as  this 
portion  of  this  discussion  is  concerned,  it 
makes  no  difference  what  refrigerant  is 
considered.  The  actions  of  all  refriger¬ 
ants  used  commercially,  whether  they  be 
ammonia,  carbon  dioxide,  sulphur  di¬ 
oxide,  methyl  chloride,  or  ethyl  chloride, 
are  governed  by  precisely  the  same  ther¬ 
modynamic  laws.  The  various  refriger¬ 
ants  differ  only  in  the  practicability  and 
ease  with  which  they  may  be  made  to 
conform  to  these  thermodynamic  laws. 

In  order  to  accomplish  its  purpose,  the 
refrigerant  must  be  passed  through  a 
definite  cycle,  or  series  of  transforma¬ 
tions.  These  transformations  are  charac¬ 
terized  by  the  addition  or  rejection  of 
heat  or  by  change  of  state,  such  a  change 
being  from  liquid  to  vapor  or  vice-versa. 
In  the  refrigerating  cycle,  these  transfor¬ 
mations  are  as  follows: 

(a)  Compression 

(b)  Cooling  and  Condensation 

(c)  Expansion 

(d)  Evaporation 

We  will  now  discuss  the  effect  of  each 
of  these  transformations  on  the  refriger¬ 
ant. 


Compression 

When  a  vapor  is  compressed,  work  is 
done  on  it.  The  work  has  two  effects :  re¬ 
duction  of  volume  and  increase  of  heat 
content,  evidenced  by  a  rise  in  tempera¬ 
ture.  Mathematically  the  transformation 
is  expressed  as  follows : 


v-=v'(tt)J  (1) 


Where : 

V-l  =  The  initial  volume  of  a  pound  of 
refrigerant  in  cubic  feet. 

V2  =  The  final  volume. 

Pj  =  The  initial  pressure  in  pounds  per 
sq.ft,  absolute. 

P2  =  The  final  pressure. 

Tx  =  The  initial  temperature  in  degrees 
F.  plus  460. 

T2  =  The  final  temperature  in  degrees  F. 
plus  460. 

Q  =  The  heat  added  to  a  pound  of  the 
refrigerant  in  B.t.u. 

n  =  The  gas  constant  or 

Specific  heat  at  constant  pressure 

Specific  heat  at  constant  volume. 
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The  compression  of  a  vapor  is  gov¬ 
erned  by  the  above  laws;  providing  the 
vapor  is  dry  and  saturated  when  the  com¬ 
pression  begins,  and  providing  the  com¬ 
pression  is  done  in  such  a  manner  that 
none  of  the  resulting  heat  produced  es¬ 
capes  from  the  substance  being  com¬ 
pressed.  Such  a  compression  as  this  is 
called  an  “adiabatic”  change. 

It  should  be  noted  here  that  in  the  re¬ 
frigerating  cycle  the  object  of  this  trans¬ 
formation  is  to  increase  the  pressure  of 
the  substance  from  to  P2  and  its  tem¬ 
perature  from  T1  to  T2.  This  can  be  ac¬ 
complished  either  by  compressing  the 
substance  from  a  large  volume  to  a  small 
one,  in  which  case  work  is  done  on  the 
substance  according  to  equation  (3),  ac¬ 
companied  by  an  increase  in  heat  con¬ 
tent  as  given  by  equation  (4),  or,  the  heat 
may  be  added  directly  to  the  substance 
(as  by  a  gas  flame)  in  which  case  the 
pressure  can  be  increased  from  P1  to  P2 
and  the  temperature  from  T1  to  T2  just 
as  surely  as  if  the  substance  were  com¬ 
pressed  mechanically.  To  state  it  in  other 
words,  the  object  is  to  produce  the  effect 
of  compression.  The  compression,  or,  as 
an  alternative,  the  addition  of  heat  by  a 
gas  flame,  is  merely  a  means  to  an  end. 
It  will  be  brought  out  later  that  the  ab¬ 
sorption  and  compression  processes  of 
refrigeration  differ  only  in  the  means  by 
which  the  desired  end  is  secured. 

Cooling  and  Condensation 

When  the  compression  of  the  refriger¬ 
ant  is  completed  it  is  in  the  superheated 
state,  exactly  analogous  to  superheated 
steam.  That  is,  it  is  at  the  temperature 
higher  than  that  corresponding  to  its 
pressure  as  set  down  in  the  table  of  the 
properties  of  the  refrigerant  (see  Section 
4  of  this  report  for  Properties  of  Refrig¬ 
erants).  Its  heat  will  be  given  by  the 
expression 


H2  -  fl2  “f"  r2  “b  Cp(t2  tsat)  (5) 

Where : 

H2  =  heat  content  of  a  pound  of  the 
refrigerant  in  B.t.u. 
q2  =  heat  of  liquid 
r2  =  latent  heat  of  vaporization 
Cp  =  specific  heat  at  constant  pressure 
t2  =  temperature  of  compressed  va¬ 
por  in  degrees  F. 

tsat  =  temperature  corresponding  to  P2 
as  given  in  tables. 

If  the  refrigerant  is  now  exposed  to 
the  action  of  some  cooling  medium,  ac¬ 
complished  practically  by  passing  it 
through  coils  surrounded  by  air  or  wa¬ 
ter,  the  action  will  be  as  follows : 

(a)  Removal  of  heat  of  superheat,  that 
is,  the  removal  of  that  part  of  the 
heat  denoted  by  Cp(t2 — tsat).  At 
the  end  of  this  process,  its  tempera¬ 
ture  will  be  reduced  from  t2  to  tsat. 

(b)  Condensation  or  removal  of  latent 
heat  of  vaporization,  that  portion  of 
the  heat  content  denoted  by  r.  This 
is  a  constant  temperature  process 
and  takes  place  at  the  temperature 

tsat* 

(c)  Cooling  of  the  remaining  liquid,  or 
removal  of  part  of  the  heat  which  is 
denoted  by  q2. 

At  the  end  of  this  process,  the  re¬ 
frigerant  is  in  a  liquid  state  and  is 
still  at  the  pressure  P2.  The  effect 
of  the  process  and  the  means  by 
which  it  is  accomplished  is  just  the 
same  whether  the  absorption  or 
compression  method  of  refrigeration 
is  used. 

Expansion 

In  the  expansion  process,  the  refriger¬ 
ant  is  made  ready  to  do  its  work  of  re¬ 
frigeration  or  heat  absorption.  The  sec¬ 
ond  law  of  thermodynamics  states  that 
heat  will  not  flow  from  one  body  to  an¬ 
other  which  is  at  the  same  or  higher 
temperature.  Therefore,  in  order  to  get 
the  refrigerant  into  such  a  state  that  heat 
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can  pass  from  whatever  is  to  be  made 
cold  into  the  refrigerant,  the  refrigerant 
must  be  brought  down  to  a  temperature 
lower  than  the  substance  from  which 
heat  is  to  be  extracted.  This  is  the  pur¬ 
pose  of  the  expansion  process. 


(6) 


During  expansion  the  refrigerant  is  al¬ 
lowed  to  expand  from  the  pressure  P2 
down  to  the  pressure  P1}  by  causing  it  to 
pass  through  a  very  small  opening,  called 
the  expansion  valve.  This  is  a  constant 
heat  process,  that  is,  the  total  heat  per 
pound  of  refrigerant  is  just  the  same  at 
the  end  of  the  expansion  as  it  was  at  the 
beginning.  Expansion  is  characterized 
by  the  following  changes : 

(a)  Reduction  in  pressure. 

(b)  Reduction  in  temperature. 

(c)  Partial  vaporization. 


Figure  6.  Temperature  entropy  diagram. 


The  phenomenon  of  temperature  drop 
during  expansion  can  best  be  explained 
by  reference  to  the  temperature-entropy 
diagram.  (Figure  6.)  In  this  diagram 
absolute  temperature  is  the  ordinate  and 
entropy  is  the  base.  Entropy  may  be  de¬ 
fined  as  “the  change  in  heat  content  per 
degree  change  in  absolute  temperature” 
or  “the  change  in  heat  content  divided  by 
the  temperature  at  which  the  change 
takes  place.”  Mathematically : 


Where  <f>  —  the  change  in  entropy  for 
a  temperature  change  from  Tx  to  T2. 

dQ  =  the  change  in  heat  content  in 
B.t.u.  per  pound  for  the  above 
temperature  change. 

Tj  and  T2  are  the  upper  and  lower 
limits  respectively. 

Values  of  <f>  may  be  found  in  the  tables 
of  properties  of  refrigerants.  These 
values  are  usually  expressed  as  “change 
in  entropy  above  32°”;  that  is,  </>  for  a 
given  temperature  as  taken  from  the 
tables  is  really  the  amount  that  <£  would 
increase  if  enough  heat  were  added  to 
bring  the  substance  from  32°  to  the  given 
temperature. 

In  Figure  6,  the  saturation  line,  or  the 
constant  moisture  line  at  the  extreme 
left,  represents  the  liquid  state ;  the  solid 
curved  lines  are  lines  of  constant  mois¬ 
ture,  and  constant  heat  content  respec¬ 
tively. 

In  considering  this  process,  get  the  fol¬ 
lowing  facts  firmly  in  mind : 

1.  The  natural  tendency  is  for  entropy 
to  increase.  That  is  to  say,  every  natural 
or  unforced  process,  such  as  an  expan¬ 
sion,  is  accompanied  by  a  positive  change 
in  entropy. 

2.  The  expansion  of  the  refrigerant  is 
a  constant  heat  process. 

Consideration  of  the  first  statement  of 
equation  (6)  will  show  that  if  dQ,  the 
heat  measured  above  32°,  remains  con¬ 
stant,  in  order  for  </>  to  increase,  as  is  the 
natural  tendency,  T  must  necessarily  de- 
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crease.  Reference  to  Figure  6  will  show 
that  as  one  travels  down  a  constant  heat 
line,  the  temperature  drops  and  also  suc¬ 
cessive  lines  of  constant  moisture  are 
crossed,  the  decrease  in  moisture  content 
indicating  that  the  expansion  is  accom¬ 
panied  by  a  partial  vaporization  of  the 
liquid  refrigerant.  At  the  end  of  the 
expansion  the  refrigerant  is  at  a  pressure 
Px,  a  temperature  Tx  and  is  in  the  form 
of  a  very  wet  vapor. 

Evaporation 

During  evaporation,  which  is  the  part 
of  the  cycle  in  which  the  refrigeration  is 
actually  accomplished,  the  refrigerant 
boils  and  absorbs  heat  from  whatever  is 
to  be  made  cool.  At  the  end  of  the  evap¬ 
oration  process,  the  refrigerant  may  be 
in  the  state  of  a  dry  and  saturated  vapor, 
slightly  superheated  or  slightly  wet. 
However  it  may  be  at  this  point,  it  goes 
on  to  the  compressor  and  starts  through 
the  cycle  again,  the  characteristics  of  the 
compression  being  affected  but  slightly 
by  the  state  of  the  refrigerant  at  the  end 
of  the  evaporation. 

At  the  beginning  of  the  evaporation 
process,  the  heat  content  of  the  refriger¬ 
ant  is  given  by 

Hs  =  (qi  +  X0n)  (7) 

Where 

H3  =  total  heat  per  pound  in  B.t.u. 

qx  =  heat  of  liquid  corresponding 
to  pressure  Px 

r1  =  latent  heat  of  vaporization 
corresponding  to  pressure  Px 

X0  =  the  dryness  or  quality. 

At  the  end  of  the  evaporation  process 
the  heat  content  of  the  refrigerant  is 
given  by: 

Hi  =  qx  -j-  Xxrx  -f-  Cp  (ti  — tsat)  (8) 


Where : 

Hi  =  total  heat  per  pound  in  B.t.u. 
gi  =  as  above, 
ri  =  as  above. 

Xi  =  dryness  of  vapor  or  quality. 

ti  =  temperature  in  degrees  F. 
tsat  =  temperature  corresponding  to 
pressure  Px. 

This  is  a  general  equation  which  may 
express  any  state  of  the  refrigerant  from 
a  wet  to  a  superheated  vapor. 

Refrigeration  per  Pound  of  Refrigerant 

In  this  and  all  subsequent  calculations, 
it  will  simplify  matters  if  we  assume  that 
the  refrigerant  is  dry  and  saturated  va¬ 
por  when  evaporation  is  completed.  In 
that  case,  equation  (7)  becomes: 

Hi  =  qi  +  rt  *  (8) 

Let  it  be  assumed  that  in  the  condenser 
the  refrigerant  is  cooled  to  within  10° 
of  the  initial  temperature  of  the  cooling 
medium.  Its  heat  content  can  be  ex¬ 
pressed  by  the  equation : 

H3  =  qc+io 

=  qi  +  Xor,  (9) 

Where  qc+io  =  the  heat  of  liquid 
corresponding  to  a  temperature  10° 
above  initial  temperature  of  the  cooling 
medium. 

qc+io  —  T  H-  Xoi*i 

X0  —  q  c+io — qi  (10) 

The  heat  absorbed  per  pound  of  re¬ 
frigerant  is  the  difference  between  the 
heat  contents  at  beginning  and  end  of 
evaporation  or 

Heat  absorbed  =  qx  -|-  r1  —  q  c+io  (11) 

If  R  =  total  refrigeration  to  be  ac¬ 
complished  per  hour  in  B.t.u.,  then  the 
weight  of  refrigerant  to  be  circulated  per 
hour  is  given  by 
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R 

qi  + n  —  q  c+io 


(12) 


Compressor  Displacement 

In  the  compression  system  of  refrig¬ 
eration  the  compressor  must  have  suffi¬ 
cient  piston  displacement  to  handle  the 
volume  of  refrigerant  that  is  to  be  cir¬ 
culated.  Equation  (12)  gives  the  weight 
of  refrigerant  to  be  circulated  per  hour. 


If  it  is  assumed  that  at  the  beginning  of 
compression,  the  refrigerant  is  in  the  dry 
and  saturated  state,  and  the  volume  oc¬ 
cupied  by  one  pound  can  be  found  in 
the  tables  of  the  Properties  of  Refrig¬ 
erants  (see  Section  5). 

vt=  ,  R - srXS  (13) 

qi  +  I-!  —  qc+10 

Where 

S  =  The  volume  of  a  pound  of  the  sat¬ 
urated  vapor  of  the  refrigerant  at  a 
pressure 

The  Absorption  System 

It  was  stated  earlier  in  this  section  that 
the  purpose  of  the  first  step  in  the  refrig¬ 
eration  cycle  is  to  increase  the  pressure 
and  temperature  of  the  refrigerant  from 
Px  and  Tx  to  P2  and  T2  respectively.  It 
was  further  stated  that  the  compression 
and  absorption  systems  of  refrigeration 


differed  only  in  the  means  by  which  this 
pressure  and  temperature  change  was 
brought  about. 

Since  ammonia  is  the  only  refrigerant 
that  it  is  practical  to  use  in  the  absorp¬ 
tion  process  the  discussion  following  will 
relate  to  the  properties  of  that  refrigerant 
which  may  make  it  suitable  for  such  use. 

Ammonia  is  soluble  in  water.  The 
solubility  of  ammonia  in  water  varies  in¬ 
versely  with  the  temperature  of  the  water. 
Hot  water  will  dissolve  less  ammonia 
than  cold  water.  If  a  cold  solution  of  am¬ 
monia  in  water  is  heated,  free  ammonia 
will  be  drawn  off  in  the  form  of  ammonia 
vapor.  Conversely,  if  a  hot  solution,  con¬ 
taining  all  the  ammonia  it  will  hold,  is 
cooled  it  then  becomes  capable  of  absorb¬ 
ing  more  ammonia,  and  will  readily  ab¬ 
sorb  it  if  the  two  are  brought  into  contact. 
It  can  be  readily  seen  from  the  foregoing 
that  if  a  cold  solution  of  ammonia  in 
water,  containing  as  much  ammonia  as 
it  is  possible  for  it  to  contain  at  that  tem¬ 
perature,  is  heated,  ammonia  vapor  will 
be  boiled  out  of  the  solution.  Due  to  the 
boiling  a  pressure  will  be  produced  and 
the  temperature  will  be  increased.  Thus, 
by  the  addition  of  heat,  an  effect  similar 
to  mechanical  compression  has  been  pro¬ 
duced.  The  strong  solution  of  ammonia, 
or  strong  liquor,  has  parted  with  some  of 
its  ammonia,  which  is  now  in  just  the 
same  state  as  if  it  had  passed  through  a 
compressor  and  is  ready  for  the  subse¬ 
quent  processes  of  condensation,  expan¬ 
sion,  and  evaporation.  The  hot  residue 
remaining,  or  weak  liquor,  can  then  be 
cooled,  and  if  it  is  brought  into  contact 
with  the  ammonia  after  it  has  been  evap¬ 
orated  (that  is,  after  it  has  done  its  work 
of  refrigeration)  it  will  absorb  the  am¬ 
monia,  thus  completing  the  cycle. 

It  may  now  be  seen  that  in  the  absorp¬ 
tion  system  of  refrigeration  the  mechani- 
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cal  compressor  is  done  away  with  and  re¬ 
placed  by  a  device  in  which  heat  may  be 
added  directly  to  strong  liquor.  The  fur¬ 
ther  addition  of  a  device  in  which  weak 
liquor  may  absorb  ammonia  vapor  is 
necessary. 

Heat  Changes  During  Absorption 

When  weak  liquor  is  permitted  to  ab¬ 
sorb  ammonia  vapor,  heat  is  liberated. 
This  heat  is  known  as  the  heat  of  absorp¬ 
tion  and  can  readily  be  evaluated. 

Before  undertaking  to  study  the  means 
of  evaluating  the  heat  liberated  when 
weak  liquor  absorbs  additional  ammonia 
it  is  necessary  to  establish  two  definitions. 
When  ammonia  is  dissolved  in  a  large 
amount  of  pure  water  the  heat  liberated 
is  termed  the  heat  of  complete  absorp¬ 
tion.  The  value  of  this  has  been  deter¬ 
mined  experimentally  as  893  B.t.u.  per 
pound  of  ammonia. 

Heat  of  complete  absorption  =  893  (14) 

When  a  solution  of  ammonia  in  water 
is  diluted  with  a  large  amount  of  pure 
water,  the  heat  liberated  is  termed  the 
heat  of  complete  dilution.  The  value  of 
this  has  also  been  determined  experi¬ 
mentally  and  can  be  evaluated  from  the 
following  equation. 

142.5 

Heat  of  complete  dilution  per  lb.  =  (15) 

Where  w  =  the  pounds  of  water  per 
pound  of  ammonia  in  the  original  solu¬ 
tion. 

As  stated  above,  the  heat  of  complete 
absorption  is  the  heat  liberated  when  am¬ 
monia  is  dissolved  in  a  large  amount  of 
water.  When,  however,  ammonia  is  dis¬ 
solved  in  only  a  small  amount  of  water  a 
smaller  amount  of  heat,  called  the  heat 
of  partial  absorption,  is  liberated.  There 
is  a  rational  relation  between  these  three 
heats,  that  of  complete  absorption,  which 
is  a  constant,  that  of  complete  dilution, 


which  depends  only  on  the  original  ratio 
of  ammonia  to  water,  and  that  of  partial 
absorption,  which  is  a  function  of  the 
character  of  the  solution  receiving  the 
ammonia.  This  relation  is 

Heat  of  complete  absorption  ==  Heat  of  partial 
absorption  -f-  Heat  of  complete  dilution. 

(16) 

142.5 

Heat  of  partial  absorption  =  893  — -  (17) 

w 

When  ammonia  is  dissolved  in  weak 
liquor  there  are  two  different  solutions  to 
be  considered ;  an  original  one  which  be¬ 
comes  the  second  one  on  receiving  more 
ammonia.  If  the  water  received  all  the 
ammonia  contained  in  the  second  solu¬ 
tion,  a  certain  quantity  of  heat  would  be 
liberated,  and  it  must  be  equal  to  the  total 
amount  liberated  by  absorption  of  the 
first  ammonia  in  the  water,  and  by  the 
absorption  of  the  second  ammonia  in  the 
resulting  solution,  whence  this  last  quan¬ 
tity  is  obtainable  by  differences  between 
the  heats  of  partial  absorption  of  am¬ 
monia  in  water  alone. 

Let 


w  =  lbs.  of  water  per  lb.  ammonia  in  original 
solution. 

A  =  lbs.  of  ammonia  added  per  lb.  ammonia 
already  present. 

Weight  of  original  solution  =  (w  -f-  1)  lbs., 
per  lb.  of  ammonia. 

Weight  of  new  solution  =  (w  -f-  1  -f-  A)  lbs., 
per  lb.  of  ammonia  already  present. 


Therefore,  new  solution  contains 
water  per  lb.  ammonia. 


w 

A  +  l 


lbs. 


Then 


^Heat  of  partialV 
absorption  of  l\ 
lb.  ammonia  by  I 
solution  contain-  1 
ing  1  lb.  am-  I 
monia  in  w  lbs./ 
kof  water  t 


=  893  — 


(A+2)  (18) 
w 


As  ammonia  solution  strengths  are 
often  given  in  terms  of  per  cent  of  am¬ 
monia  present  by  weight  and  the  heat  of 
absorption  in  terms  of  changes  in  the 
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per  cent  strength,  the  following  conver¬ 
sions  are  useful : 

%  ammonia  in  original  solution  =  S2  =  — 

w  +  1 

%  ammonia  in  final  solution  =  S2  = 

100  (A  +  1) 

w  +  1  A 


Therefore 


w  __100  — S, 


and 


S* 

_ 100  /  (S2— S,)  \ 

Sx  ^  100  — s2  / 


100  — s2 

Substituting  these  in  equation 
get 


(19) 

(20) 
(18)  we 


Heat  of  partial  ab- 

(  sorption  of  1  lb. 
ammonia  by  solu¬ 
tion  containing  1  lb. 
ammonia  in  w  lbs. 
of  water 


(21) 


In  the  absorption  refrigeration  proc¬ 
ess  we  are  not  directly  interested  in  the 
heat  that  is  liberated  when  ammonia  is 
added  to  weak  liquor.  We  are  interested 
in  the  amount  of  heat  that  is  required  to 
liberate  ammonia  from  strong  liquor. 
The  equations  given  above  can,  however, 
be  applied  to  such  a  case.  It  is  equal  to 
assume  that  the  amount  of  heat  required 
to  liberate  a  given  quantity  of  ammonia 
from  the  strong  liquor  is  nearly  equal  to 
the  heat  that  is  liberated  when  the  given 
quantity  of  ammonia  is  absorbed  by  weak 
liquor  of  the  same  concentration  as  the 
weak  liquor  resulting  from  the  liberation 
of  the  given  quantity  of  ammonia  from  a 
strong  liquor  with  a  concentration  equal 
to  that  resulting  when  the  absorption  is 
complete.  In  other  words,  when  work¬ 
ing  between  the  same  limits  of  concentra- 
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tion,  the  heat  change  is  the  same  numeri¬ 
cally  for  absorption  and  liberation.  The 
heat  change  differs  only  in  sign,  absorp¬ 
tion  being  accompanied  by  generation  of 
heat,  and  liberation  of  ammonia  being  ac¬ 
companied  by  addition  of  heat  to  the 
mixture. 

In  the  actual  absorption  machine,  the 
liberation  of  ammonia  from  the  strong 
liquor  requires  ah  amount  of  heat  some¬ 
what  in  excess  of  the  heat  of  partial  ab¬ 
sorption  between  the  same  limits  of  con¬ 
centration.  This  is  because  some  water 
vapor  is  invariably  driven  off  the  strong 
liquor  and  carried  along  in  suspension  in 
the  liberated  ammonia.  It  is  impossible 
to  set  an  exact  value  for  this  excess  heat. 

Thermodynamic  Comparison  of  Com¬ 
pression  and  Absorption  Systems 

Assume  that  one-sixteenth  of  a  ton  of 
refrigeration  is  to  be  accomplished..  This 
is  equivalent  to  the  melting  of  125 
pounds  of  ice  in  24  hours,  or  the  absorp¬ 
tion  of  18,000  B.t.u.  in  24  hours.  This 
is  also  equivalent  to  the  absorption  of  750 
B.t.u.  per  hour  or  12.5  B.t.u.  per  minute. 
We  will  now  calculate  the  energy  that  is 
required  to  operate  a  compression  ma¬ 
chine  of  this  capacity  and  compare  it 
with  that  required  of  a  similar  size  of 
absorption  machine.  In  order  to  make 
this  comparison  true  to  life,  we  will  as¬ 
sume  that  the  compression  machine  uses 
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sulphur  dioxide,  as  this  is  the  refrigerant 
used  in  most  household  size  machines. 
We  will  assume  also  that  the  absorption 
machine  uses  ammonia.  Assume  further 
that  air  is  the  cooling  medium  used  in  the 
condenser  and  that  the  air  temperature  is 
75°  F.  This  means  that  the  final  tem¬ 
perature  of  the  condensed  refrigerant 
can  be  taken  as  85°  F.  The  desired  tem¬ 
perature  in  the  evaporating  coils  will  be 
taken  as  20°  F. 

I.  Compression  Machine 


Initial  temp,  of  cooling  medium  =  75° 

Condenser  temp.  =  75  +  10  =  85° 

Condenser  pressure  =  65.25  lbs.  abs.  =  P2 
Evaporator  pressure  =  17.09  lbs.  abs.  =  Px 


qi  =  —  3.78 
rx  =  166.90 
qc+io=  17.85 

_ 750 _ 

w_  —  3.78  +  166.90— 17.85  “  ^i05  1DS* 

Therefore  the  compressor  must  handle 
5.165  lbs.  of  sulphur  dioxide  vapor  per 
hour,  compressing  it  from  17.09  lbs.  abs. 
to  65.25  lbs.  abs. 


Assuming  that  vapor  is  dry  and  satur¬ 
ated  at  beginning  of  compression: 


P,  =  17.09 

V1=  4.635  cu.ft.  per  lb. 
P2  =  65.25 

V,  =  v.  (++ 


where  n  =  1.3 


=  1.654  cu.ft.  per  lb. 

Work  of 

compression  =  ^  ^  144 


=  13,800  ft.  lbs.  per  hr.  per  lb.  S02 


The  work  calculated  above  is  theoreti¬ 
cal  only.  To  get  the  probable  input  to 
the  driving  motor,  allowance  must  be 
made  for  the  friction  of  the  compressor 
and  for  the  efficiency  of  the  motor.  As¬ 
sume  the  compressor  to  have  a  mechani¬ 
cal  efficiency  of  35  per  cent*  and  the  mo¬ 
tor  to  have  an  efficiency  of  40% 


Then  the  actual  input  to  the  motor  will 
be 

-13,800  —  69,000  ft.  lbs.  per  hr.  per  lb.  S02 
.35  X  .40 

Total  input  to  motor  =  98,600  X  5.165 

=  510,000  ft.  lbs.  per  hr. 
=  656  B.t.u.  per  hour. 

—  0.1923  k.w.  hr. 

In  actual  practice  a  somewhat  larger 
motor  than  is  called  for  above  would  be 
used,  thus  making  operation  intermittent. 

II.  Absorption  Machine 


Initial  temperature  of  cooling  medium  =  75° 
Condenser  temp.  =  75  +  10  =  85° 

Condenser  pressure  =  168.8  lbs.  abs.  =  P, 
Evaporator  pressure  =  47.7  lbs.  abs.  =  Pi 


q*  =  — 13.0 
rt  =  558.4 
c+io  =  58.0 

750 

w  —  — 13.0  +  558.4  —  58.0 

=  1.540  lbs.  per  hr. 

Assume  that  the  concentration  of  the 
strong  liquor  is  40  per  cent  and  that  of 
the  weak  liquor  20  per  cent. 

51  =  20 

52  =  40 

Substituting  these  values  in  equation 
(21)  we  find  that 

(Heat  of  partial  absorption  of  \ 

1  lb.  ammonia  between  20  and  =  762  B.t.u. 
40  per  cent  concentration  / 

For  1.54  lbs.  of  ammonia  the  heat  re¬ 
quired  is  1173  B.t.u.  per  hour.  It  will 
be  necessary  to  increase  this  by  about  25 
per  cent  to  allow  for  the  heat  in  the 
water  vapor  carried  over  by  the  am¬ 
monia.  Making  this  allowance  we  have, 

Heat  necessary  to  liberate  ammonia  =  1465 
B.t.u. 

Assume  that  the  loss  in  the  stack  lead¬ 
ing  from  the  gas  burner  is  30%  and  that 


*The  mechanical  efficiency  seems  low  but  these  compressors  are  single  acting  and  quite  small.  There  is 
also  generally  a  speed  reduction  between  motor  and  compressor. 
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the  total  loss  due  to  radiation  is  an  addi¬ 
tional  20%.  The  total  heat  to  be  added 
to  the  system  as  gas  becomes: 

^^-  =  2930  B.t.u.  per  hr.  for  continuous  oper- 
•50  ation 

=  5.86  C.  F.  of  500  B.t.u.  gas. 

In  comparing  the  performance  of  the 
two  types  of  refrigeration  machine  it  will 
be  seen  that  for  a  given  amount  of  re¬ 
frigeration  the  absorption  plant  requires 
the  supply  of  a  greater  amount  of  en¬ 
ergy.  This  is  true  of  large  ice-making 


plants  as  well  as  of  the  household  ma¬ 
chines.  The  advantage  of  the  absorption 
process  for  household  use  lies,  however, 
in  the  fact  that  energy  in  the  form  of  gas 
can  be  purchased  much  more  cheaply 
than  electrical  energy,  particularly  when 
the  electrical  energy  is  purchased  in  such 
small  blocks  as  the  average  householders 
use.  It  should  also  be  noted  that  in  the 
calculations  for  the  compression  machine 
no  allowance  has  been  made  for  the  fan 
which  is  generally  used  to  cool  the  con¬ 
denser.  This  requires  an  appreciable 
amount  of  power. 
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PRACTICAL  COMPARISON  BETWEEN  THE  COMPRESSION 
AND  ABSORPTION  TYPES  OF  REFRIGERATION 

MACHINES 


F.  W.  Tyrell,  Refrigerating  Engineer,  Metropolitan  Utilities  District, 

Omaha,  Nebraska 


The  initial  cost  of  a  household  refrig¬ 
erating  unit  comes  in  the  same  cate¬ 
gory  as  the  first  cost  of  the  automobile. 
It  is  not  always  advisable  to  base  much 
comparison  on  initial  costs,  because  very 
frequently  the  low  purchase  price  means 
a  high  subsequent  cost  as  necessitated  by 
repair  bills  and  by  a  rapidly  decreasing 
efficiency.  However,  in  this  point  we  find 
that  there  are  small  refrigerating  ma¬ 
chines  on  the  market  which  sell  for  from 
$200  to  $1,000,  some  of  which  are  sold 
with  a  specially  constructed  cabinet  as  an 
inducement  to  prospective  buyers,  but 
which  also  frequently  serves  to  conceal 
defects  which  are  later  costly.  But  in  the 
matter  of  initial  cost  of  machines  which 
will  handle  boxes  of  from  150  pounds  to 
500  pounds  ice  melting  capacity,  we  must 
note  that  the  cost  of  good  efficient  ma¬ 
chines  will  be  about  on  a  level.  And,  as 
is  the  case  with  good  automobiles,  the 
initial  cost  must  be  fairly  high  to  allow 
the  manufacturers  to  put  into  the  con¬ 
struction  of  the  machine  such  materials 
and  workmanship  as  will  insure  the  pur¬ 
chaser  a  reasonable  period  of  service 
without  excessive  repair  costs  or  a  very 
noticeable  increase  in  operating  cost. 

In  the  question  of  operating  simplicity 
there  is  much  to  be  said  of  both  the  elec¬ 
tric  and  gas  types.  Of  course,  the  ma¬ 
chine  must  be  automatic.  In  a  modern 
household,  one  does  not  install  machines 
to  create  labor — they  are  added  to  the 


equipment  as  convenient  labor  savers.  A 
machine  which  requires  its  owner  to 
watch  the  temperature  of  the  refrigera¬ 
tor  and,  upon  noting  its  rising,  to  start 
the  refrigerating  machine,  is  but  little,  if 
any,  better  than  the  chunk  of  ice  method 
which  has  been  in  use  so  long. 

There  are  machines  of  both  types  on 
the  market  that  are  governed  by  the  box 
temperature,  either  directly  or  indirectly. 
The  majority  of  the  electrically  operated 
units  are  directly  under  the  control  of 
the  temperature,  the  thermostat  causing 
the  compressor  motor  to  start  operation 
and  continue  until  the  temperature  is  suf¬ 
ficiently  reduced.  The  gas-fired  absorp¬ 
tion  type  is  indirectly  under  this  tem¬ 
perature  control,  as  a  supply  of  the  liquid 
refrigerant,  held  in  the  receiver  storage, 
must  be  exhausted  before  the  gas  fire  is 
lighted  to  replenish  the  supply.  This  may 
occur  at  rather  infrequent  intervals,  due 
to  a  judicious  box  use.  Thus  we  may 
hold  the  honors  even  on  this  score  for 
the  gas  and  electric  types. 

While  we  are  considering  operation, 
let  us  for  a  moment  think  of  the  problem 
of  an  efficient  operation  over  a  long  term 
of  usage.  Here  we  are  confronted  with 
that  age-old  axiom — “Where  there  is 
motion  there  is  friction,  and  where  there 
is  friction  there  is  wear.”  And  we  may 
add,  without  fear  of  contradiction,  that 
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where  there  is  wear,  there  is  decreased 
efficiency. 

The  majority  of  the  electrically  oper¬ 
ated  compressors  are  driven  at  a  high 
rate  of  speed,  and  are  furnished  their 
power  by  repulsion-induction  motors  of 
from  ys  to  ^2  horse  power.  The  packing 
of  the  piston  rods,  of  course,  is  subject 
to  wear  in  proportion  to  the  speed  and,  if 
as  is  true  in  some  instances,  this  wear  is 
taken  up  by  springs,  the  added  pressure 
means  more  friction,  more  power  re¬ 
quired,  and  still  more  wear.  If  there  is 
no  spring  take-up  provided,  the  wear 
means  a  rapidly  decreased  efficiency. 

Then  there  is  the  connecting  medium 
between  the  compressor  and  motor. 
This  is  of  several  types ;  belt,  chain,  gear, 
worm  or  direct  connected.  All  of 
them  wear  somewhat.  The  belt  breaks, 
stretches,  slips,  runs  off  the  pulley,  and 
squeals.  Gear  teeth  wear  to  a  poor 
meshing  point,  they  rattle,  back-lash  and 
howl,  and  perhaps  break  under  the  strain. 
Chains  get  their  wear  on  their  sprockets 
and  links.  They  tend  to  run  high,  climb 
off  the  teeth,  and  become  noisy,  increas¬ 
ing  with  their  use  and  load.  Worm  drives 
are  perhaps  the  least  offenders  in  the 
matter  of  friction,  but  of  course  their 
design  is  adaptable  only  to  show  speeds. 
The  wear  of  the  direct  drive  is  trans¬ 
ferred  to  the  crank  pin  bearings  and  the 
wrist  pin  bearings,  which,  while  some¬ 
times  not  so  noisy,  are  to  say  the  least, 
more  difficult  of  repair. 

Then  we  have  the  motor.  These  small 
sizes  for  household  application,  or,  to  use 
the  worn-out  term,  lamp  socket  attach¬ 
ment,  are  necessarily  single-phase  and 
are  one  of  three  types:  (1)  Induction 
compensated,  (2)  Repulsion,  (3)  Repul¬ 
sion-induction.  All  of  these  types  have 
commutators  to  become  dirty  and  greasy, 
brushes  to  wear  off,  and  a  low  efficiency. 


Also  their  bearings  are  likely  to  wear 
seriously  in  heavy  duty  operation,  and 
repairs  to  these  small  motors  are  almost 
as  expensive  as  their  original  cost. 

Thus  it  appears  that  we  may  well  give 
to  these  small  motor-driven  compression 
units  a  year  of  operation  at  good  effi¬ 
ciency,  and  reasonable  operating  costs. 
But  for  longer  periods  we  must  expect 
to  pay  repair  bills,  or  have  operating 
costs  increase  in  proportion  to  an  im¬ 
paired  efficiency  of  the  unit. 

Then,  in  point  of  efficiency,  we  come 
to  the  matter  of  the  refrigerant  itself. 
To  a  refrigeration  man  there  is  only  one 
— Anhydrous  Ammonia.  This  is  used  in 
more  than  90%  of  the  larger  plants;  and 
this  marked  preference  is  due  to  its  su¬ 
periority  over  all  others  in  the  matters  of 
efficiency  and  operating  conditions.  Tests 
conducted  by  many  of  the  leading  au¬ 
thorities  show  it  to  surpass  its  nearest 
rival — Sulphur  Dioxide — by  a  matter  of 
200%. 

The  gas-fired  units  employ  the  absorp¬ 
tion  system  in  which  ammonia  liquor  (a 
solution  of  ammonia  in  water)  is  heated. 
The  ammonia  is  driven  off  as  a  vapor, 
which  is  then  condensed  to  a  liquid  state 
by  cooling.  This  pure  liquid  ammonia  is 
permitted  to  expand  again  to  a  state  of 
vapor,  producing  the  refrigerating  effect. 
Ammonia  does  not  support  combustion; 
it  is  a  very  stable  gas  below  300 °F. ;  it 
does  not  corrode  iron ;  and  it  is  easily 
detected  because  of  the  extreme  irrita¬ 
tion  when  inhaled  in  the  proportion  of 
one  volume  ammonia  per  thousand  vol¬ 
umes  of  air. 

Most  of  the  electrically  operated  units 
utilize  sulphur  dioxide  (S02)  because  of 
its  lower  pressure  differentials  and  its  in¬ 
ability  to  attack  copper,  which  allows  the 
use  of  copper  tubing  in  the  condensing 
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and  cooling  coils.  But  about  3.3  times  as 
much  S02  must  be  circulated  to  get  the 
same  thermal  effect  as  with  NH3.  Sul¬ 
phur  dioxide  is  not  inflammable,  is  stable 
at  low  pressure  and  is  obnoxious  when 
inhaled  in  the  proportion  of  .305  parts 
per  volume. 

To  a  house-owner,  or  apartment  renter, 
the  question  of  noise  is  important.  The 
sensation  of  being  awakened  in  the  mid¬ 
dle  of  the  night  by  snapping  switches, 
compressor  valve  slaps,  motors  hum¬ 
ming,  gears  or  chains  rattling,  is,  to  say 
the  least,  annoying;  and  when  we  com¬ 
pare  this  noise  with  the  silent  operation 
of  the  gas-fired  machine,  there  is  only 
one  answer,  gas  is  best.  The  writer  had 
occasion  some  months  ago  to  attend  a 
week-end  at  a  house  in  whose  kitchen 
there  stood  a  machine  of  widely  known 
manufacture.  The  room  was  rather  near 
the  kitchen,  and  sleep  was  not  easily 
gained  as  the  motor  and  compressor  op¬ 
erated  continuously  all  night ;  and  my 
recollection  is  that  it  was  still  at  it  when 
we  left  the  house  the  next  afternoon. 

Then  comes  the  feature  of  reliability. 
One  never  sees  a  kerosene  stove  held  in 
reserve  in  the  event  that  the  gas  should 
fail,  but  innumerable  houses  have  candles 
or  lamps  in  readiness  for  the  frequent  oc¬ 
casions  when  the  fuses  blow,  the  lines  fall 
or  trouble  at  the  plant  causes  the  elec¬ 
tricity  to  be  unavailable  for  periods  of 
time — some  short  and  some  of  rather 
lengthy  duration.  Gas  is  admittedly  the 
most  reliable  of  all  public  services  and, 
while  the  electrical  and  gas-operated  ma¬ 
chines  may  be  equally  reliable  in  them¬ 
selves,  yet  there  is  no  gainsaying  the 
statement  that  as  a  prime  power  gas  is 
more  dependable ;  and  this  fact  again 
gives  the  gas-fired  absorption  machine 
the  lead  over  the  others. 

Moving  parts  of  a  machine  are  poten¬ 


tial  amputators  of  fingers  and  hands ;  and 
most  children,  and  many  grown-ups,  can 
not  resist  the  temptation  to  get  just  a 
little  inquisitive  when  the  wheels  go 
round.  Yet,  in  the  gas-fired  absorption 
system,  the  motion  is  dispensed  with.  A 
child  may  touch  its  parts  without  fear ; 
and  only  from  its  semi-occasional  heat 
may  harm  occur.  Because  of  its  freedom 
from  the  necessity  of  oiling  and  other 
attention  it  may  be  put  in  an  out-of-the- 
way  basement  location  and  surrounded 
by  any  guard  that  one  deems  advisable. 

But,  to  a  great  many  users,  there 
comes  an  item  that  overshadows  all  else 
— cost  of  operation — and  here  we  find  a 
real  discussion.  A  great  many  customers 
have  had  separate  meters  put  on  their  re¬ 
frigerating  units  so  as  to  have  an  abso¬ 
lute  check  of  their  operating  expense. 
The  writer  has  had  occasion,  in  a  period 
of  years,  to  analyze  these  costs  to  some 
extent,  and  I  have  been  brought  to  the 
conclusion  that  the  gas  machine  is  much 
cheaper  in  operation  than  is  the  electrical 
unit;  that  its  results  are,  from  the  start, 
just  as  satisfactory;  and  that  as  they 
grow  older  in  service  the  gas-fired  unit 
costs  still  the  same  per  day,  while  its 
electrical  sister  grows  more  costly  as  the 
years  roll  by. 

To  summarize  this  article  in  a  few 
words,  I  am  firmly  convinced  that,  in  the 
field  of  household  refrigeration,  the  gas- 
fired  machine  is  rapidly  proving  the 
statement  that  C.  P.  Steinmetz  made,  that 
the  future  of  household  refrigeration 
would  come  in  the  gas-fired  absorption 
unit. 

Mr.  Steinmetz  was  not  an  idle  dreamer 
and  I  believe  that  his  vision  will  prove 
as  well  founded  in  this  case  as  it  has  in 
numerous  other  cases  during  his  years  of 
wizardry  with  the  General  Electric  Com¬ 
pany. 
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Absorption  Systems  Using  Manufac¬ 
tured  Gas  as  a  Fuel 

As  has  been  stated  before  in  this  re¬ 
port,  absorption  systems  have  not,  up  to 
the  present  time,  occupied  a  position  of 
any  importance,  especially  as  applied  to 
home  refrigeration.  The  reason  for  this 
lay  primarily  in  the  inherent  principle 
underlying  the  operation  of  an  absorp¬ 
tion  system  wherein  a  fuel  is  necessary 
to  boil  off  the  refrigerant  from  its  water 
solution.  Further,  in  order  that  a  fuel 
may  be  used  in  connection  with  auto¬ 
matic  control  to  synchronize  the  alterna¬ 
tion  of  the  cycles,  the  common  fuels  in 
use,  namely,  coal,  coke,  or  oil  or  super¬ 
heated,  or  exhaust  steam,  were  naturally 
unsuited  for  a  domestic  unit.  In  fact,  of 
the  aforementioned  fuels,  steam  is  the 
only  one  which  could  be  effectively  used 
in  the  absorption  system  regardless  of  its 
size  and,  consequently,  in  the  refrigera¬ 
tion  field  where  absorption  systems  have 
made  their  appearance,  steam  invariably 
is  the  energy  used  to  actuate  the  refriger¬ 
ation  cycle.  The  exploitation  of  manu¬ 
factured  gas  with  its  flexibility  of  con¬ 
trol,  its  continuity  of  supply  and  its  in¬ 
herent  properties  of  economy,  have  led  to 
its  use  in  practically  all  the  fields  where 
heat  is  required  and  especially  those  ap¬ 
plications  where  thermostatic  control  is  a 
necessary  integral  of  successful  and  effi¬ 
cient  operation.  For  this  reason,  in  re¬ 
frigeration  using  the  absorption  system, 
in  connection  with  manufactured  gas  as  a 
source  of  energy,  we  have  a  vast  and  in¬ 
teresting  field  of  application. 

Up  to  very  recently,  there  was  only 
one  absorption  type  of  refrigeration  unit 
using  gas  as  a  fuel  on  the  market  and 
even  this  one  had  a  very  limited  geo¬ 
graphical  distribution.  This  is  the  Com¬ 
mon  Sense  Ice  Machine,  manufactured 
by  the  Common  Sense  Ice  Machine  Com¬ 
pany  of  Chicago,  Illinois.  Recognizing 
the  potential  importance  and  value  of  a 


unit  of  this  kind,  not  only  to  the  public 
at  large  but  to  the  gas  industry,  the  man¬ 
ufacturers  of  this  appliance  were,  and 
still  are,  particularly  careful  that  it  be 
thoroughly  established  and  recognized  as 
a  highly  efficient  unit  by  virtue  of  its  past 
performance.  Consequently,  the  limited 
geographical  distribution  has  been  in¬ 
sisted  upon  in  order  that  each  machine 
sold  and  installed  may  be  thoroughly 
studied  as  to  its  performance  so  that  suf¬ 
ficient  confidence  could  be  instilled  into 
the  minds  of  all  interested  and,  in  this 
way,  future  merchandising  barriers 
would  be  largely  overcome.  Up  to  very 
recently,  this  unit  had  been  merchandised 
only  in  the  Chicago  area,  but  lately  the 
distribution  has  been  extended  to  Oma¬ 
ha,  Nebraska,  and  St.  Louis,  Mo.  The 
Common  Sense  Ice  Machine  in  its  pres¬ 
ent  form  can  be  readily  understood  by 
the  reader  from  the  following  descrip¬ 
tion  : 

The  Common  Sense  Ice  Machine  is  an 
automatically  controlled  refrigerating 
unit  using  gas  for  the  completion  of  its 
cycle,  and  is  an  example  of  the  absorp¬ 
tion  system.  It  is  illustrated  diagram- 
matically  by  Figure  9,  in  which  the  let¬ 
ters  designate  the  parts  as  follows : 

% 

A  Absorber. 

B  Condenser. 

C  Ammonia  receiver. 

D  Cooling  coil  in  absorber. 

E  Steam  well  in  absorber. 

F  Steam  dome  in  absorber. 

G  Return  line  from  expansion  coil. 

H  Gas  burner  under  absorber  genera¬ 
tor. 

I  Gas  valve. 

J  Check  valve  on  the  line  through 
which  the  ammonia  vapors  pass 
from  the  absorber  to  the  inner 
pipe  of  the  condenser. 

K  Flow  line  from  ammonia  receiver 
to  expansion  valve. 

L  Expansion  valve. 

M  Expansion  coil. 

N  Shifting  valve. 
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O  Water  line  from  shifting  valve  to 
outside  pipe  of  condenser. 

P  Water  line  from  shifting  valve  to 
the  cooling  coil  in  the  absorber. 

Q  Pressure  line  from  steam  well  in 
the  absorber  to  one  end  of  the 
shifting  valve. 

R  Pressure  line  from  the  inner  pipe  of 
the  condenser  to  the  opposite  end 
of  the  shifting  valve. 

S  Valve  which  controls  the  quantity 
of  water  flowing  through  the  con¬ 
denser. 

T  Valve  which  controls  quantity  of 
water  flowing  through  the  ab¬ 
sorber  cooling  coils. 

U  City  water  inlet. 

V  Outlet  to  sewer. 

In  the  Common  Sense  Ice  Machine  the 
condenser  consists  of  two  pipes,  one  in¬ 
side  of  the  other.  The  ammonia  vapors 
pass  through  the  smaller  inside  pipe, 
which  is  surrounded  by  the  water  pass¬ 
ing  through  the  larger  outside  pipe.  This 
condenser  is  known  as  the  counter-cur¬ 


rent  type,  that  is,  the  flow  of  the  water 
is  in  the  opposite  direction  to  the  flow  of 
the  ammonia  vapors.  This  form  of  con¬ 
denser  is  the  most  efficient  that  it  is  pos¬ 
sible  to  make,  as  the  entire  quantity  of 
water  passing  through  comes  into  inti¬ 
mate  contact  with  the  entire  length  of  the 
smaller  pipe  through  which  the  ammonia 
vapors  are  passing. 

As  the  sensible  and  latent  heats  are  re¬ 
moved  from  the  ammonia  vapors  by  the 
water  passing  through  the  condenser, 
these  vapors  are  condensed  into  liquid 
form  and  it  is  necessary  to  provide  some 
form  of  receptacle  in  which  this  may 
accumulate.  In  the  Common  Sense  Ice 
Machine,  this  receptacle  (the  ammonia 
receiver)  is  a  small  cylindrical  tank  into 
which  is  welded  the  discharge  end  of  the 
smaller  inside  pipe  of  the  condenser. 

The  cycle  of  operation  is  as  follows: 
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A  solution  of  ammonia  and  water 
(about  40%  ammonia)  is  placed  in  the 
absorber  (A). 

The  city  water,  supplied  through  the 
line  (U),  passes  through  the  shifting 
valve  (N)  and  through  the  supply  line 
(O)  to  the  outer  pipe  of  the  condenser 
(B).  The  amount  allowed  to  flow  to  the 
condenser  is  throttled,  being  controlled 
by  the  valve  (S)  and  causes  a  pressure 
on  the  line  leading  to  the  gas  valve  (I), 
which  opens  this  gas  valve  and  allows  gas 
to  flow  to  the  burner  where  it  is  ignited 
by  the  pilot  light. 

The  strong  solution  contained  in  the 
absorber  (A),  is  brought  up  to  such  a 
temperature  that  the  ammonia  contained 
in  the  solution  commences  to  vaporize 
and  passes  through  the  steam  dome  (F), 
through  the  check  valve  (J),  into  the 
inner  pipe  of  the  condenser  (B),  where 
both  the  sensible  and  latent  heat  of  the 
vapor  are  absorbed  by  the  water  passing 
through  the  condenser,  and  the  vapor  is 
converted  to  a  liquid. 

This  boiling  process  continues  until 
the  solution  in  the  absorber  (A)  contains 
only  18  to  20  per  cent  ammonia. 

When  this  point  is  reached,  the  water 
is  automatically  cut  off  from  the  water 
line  (O)  and  turned  on  to  the  water  line 
(P)  by  the  shifting  valve  (N).  When 
the  water  is  cut  off  from  the  water  line 
(O),  it  will  be  noted  that  this  discon¬ 
tinues  the  water  to  the  condenser  and  also 
relieves  the  water  pressure  on  the  gas 
valve  (I),  thereby  shutting  off  the  supply 
of  gas  to  the  burner  (H)  under  the  ab¬ 
sorber  (A).  When  the  water  is  shifted 
to  the  water  line  (P)  it  will  be  noted  that 
it  passes  through  the  cooling  coil  (D),  in 
the  absorber,  the  quantity  of  water  being 
cut  to  a  very  small  amount  by  the  control 
valve  (T). 


At  the  point  where  the  shift  takes  place, 
we  have  approximately  equal  pressures  in 
our  absorber  (A)  and  our  ammonia  re¬ 
ceiver  (C)  but  as  soon  as  the  water  com¬ 
mences  to  flow  through  the  cooling  coil 
(D),  in  the  absorber,  the  pressure  in  the 
absorber  immediately  begins  to  decrease 
and  continues  to  decrease  until  it  comes 
down  to  atmospheric  pressure  or  below. 
You  will  note  that  the  pressure  in  the  am¬ 
monia  receiver  (C)  and  back  to  the  check 
valve  (J)  does  not  decrease  but  remains 
at  a  pressure  determined  by  the  tempera¬ 
ture  of  the  surrounding  atmosphere. 

The  pressure  in  the  absorber  (A),  hav¬ 
ing  now  decreased  to  atmospheric  or  less, 
the  ammonia  contained  in  the  ammonia 
receiver  (C)  can  now  pass  through  the 
flow  line  (K),  the  expansion  valve  (L), 
the  expansion  coil  (M),  and  the  return 
line  (G),  to  the  absorber  (A),  where  it  is 
re-absorbed  in  the  weak  liquor  which  re¬ 
mained  in  absorber  (A).  The  ammonia, 
in  passing  back  to  the  absorber  as  de¬ 
scribed  above,  passes  through  the  flow 
line  (K),  to  the  expansion  valve  (L),  in 
liquid  form.  The  expansion  valve  is  so 
constructed  that  the  amount  of  the  liquid 
ammonia  which  is  allowed  to  pass  through 
can  be  regulated.  As  we  allow  a  small 
quantity  of  the  liquid  ammonia  to  pass 
through  the  expansion  valve  to  the  expan¬ 
sion  coil  (M),  inside  of  which  coil  the 
same  pressure  exists  as  in  the  absorber 
(A),  (atmospheric  or  less),  this  small 
quantity  of  ammonia  immediately  com¬ 
mences  to  boil  and  absorbs  the  necessary 
heat  from  the  material  surrounding  the 
coil  (whether  it  be  air,  brine,  or  what¬ 
not)  thereby  reducing  the  temperature  of 
the  surroundings. 

The  ammonia  contained  in  the  am¬ 
monia  receiver  continues  to  pass  back  and 
be  re-absorbed  in  the  weak  liquor  left  in 
the  absorber  until  all  the  ammonia  is  out 
of  the  receiver  (C),  when  a  reduction  in 
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pressure  takes  place  in  the  receiver  (C), 
which  acts  through  the  pressure  line  (R), 
on  the  shifting  valve  (N).  The  flow  of 
water  is  discontinued  through  the  water 
line  (P),  and  caused  to  flow  through  the 
water  line  (O),  thereby  passing  around 
the  condenser  and  exerting  a  pressure  on 
the  gas  valve  (I),  and  allowing  a  flow  of 
gas  to  the  burner  (H),  and  the  cycle  de¬ 
scribed  above  is  repeated. 

You  will  note  the  simplicity  of  the  en¬ 
tire  operation ;  all  that  is  required  is  a 
positive  means  of  changing  the  flow  of  a 
small  quantity  of  water,  at  the  proper 
time,  when  certain  predetermined  condi¬ 
tions  exist,  from  the  water  line  (O),  to 
the  water  line  (P),  and  vice  versa. 

It  is  evident  that  some  automatic  means 
is  necessary  to  change  the  flow  of  the 
water  from  line  (O)  to  line  (P)  and 
vice  versa  at  the  proper  time,  in  order 
that  the  machine  may  automatically  and 
continuously  repeat  one  cycle  after  the. 
other ;  also,  that  we  want  the  water  to 
flow  around  the  condenser  and  the  gas  to 
begin  to  burn  under  the  absorber  when  all 
the  liquid  in  the  system  is  back  in  the  ab¬ 
sorber;  also,  that  we  wish  to  discontinue” 
the  flow  of  the  water  around  the  con¬ 
denser  and  discontinue  the  burning  of  the 
gas  when  the  ammonia  contained  in  the 
solution  in  the  absorber  has  been  vapor¬ 
ized  to  such  an  extent  that  the  strength  of 
the  solution  has  been  reduced  to  about  20 
per  cent. 

♦ 

In  order  to  accomplish  this  changing 
of  the  water  flow,  advantage  is  taken  of 
certain  differences  of  temperatures  and 
pressures  which  are  automatically  created 
at  particular  points  in  the  cycle,  which 
differences  are  applied  to  a  specially  de¬ 
signed  three-way  shifting  valve  mechan¬ 
ism,  the  principle  and  construction  of 
which  are  entirely  original.  The  action 
and  positive  operation  of  this  valve  have 


been  likened  by  several  engineers  to  the 
valve  which  is  the  principal  component 
part  of  the  Westinghouse  Air  Brake  Sys¬ 
tem,  universally  used  by  railways  all  over 
the  country. 

It  is  interesting  to  note  that  the  shifting 
valve  automatically  acts  also  as  a  safety 
valve  against  high  pressures  in  the  gener¬ 
ator  absorber.  If  for  some  reason  the 
ammonia  vapors  cannot  pass  from  the  ab¬ 
sorber  and  the  gas  continues  to  burn,  the 
pressure  in  the  absorber  will  rise  above 
normal ;  as  the  pressure  in  the  absorber 
continues  to  get  higher,  the  temperature 
increases  proportionately  and  eventually 
will  reach  a  point  where  a  sufficiently  high 
temperature  is  attained  to  cause  the  valve 
to  shift  and  cut  off  the  gas. 


Figure  10.  The  “Commonsense”  Ice  Machine. 


Figure  10  shows  the  appliance,  photo¬ 
graphed  in  perspective.  Figure  11  shows 
the  appliance  connected  up  to  a  box  and 
operating.  It  may  be  difficult  to  associate 
Figure  9  with  Figures  10  and  11.  The 
reason  for  this  is  the  unusual  compactness 
of  the  appliance  with  the  results  that  each 
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Figure  11.  The  “Commonsense”  Ice  Machine  in  Operation,  with  box. 


small  fitting  stands  out  in  glaring  relief. 
A  little  scrutiny,  however,  will  satisfy  the 
reader  that  the  simplicity  of  Figure  9  can 
actually  be  extended  to  include  the  design 
of  the  apparently  formidable  photograph. 

The  Common  Sense  Ice  Machine  is 
made  in  three  sizes  which  are  rated  at 
125,  250  and  500  pounds  of  refrigeration 
per  twenty-four  hours.  In  other  words, 
this  may  be  stated  as  one-sixteenth,  one- 
eighth  and  one-quarter  units  of  refriger¬ 
ation  per  twenty-four  hours.  This  rating 
is  based  on  three  and  one-half  complete 
cycles  every  twenty-four  hours. 

An  important  item,  that  of  safety,  is 


probably  uppermost  in  the  minds  of  the 
greater  part  of  the  readers.  No  safety 
devices  have  been  shown  in  the  diagrams 
because  of  the  confusion  that  might  arise 
from  the  use  of  a  complicated  drawing. 
There  is  no  doubt  that,  even  though,  as 
is  the  case  with  the  appliance  under  dis¬ 
cussion,  all  parts  are  tested  under  a  pres¬ 
sure  of  1,200  pounds,  a  continuous  gen¬ 
eration  of  heat  under  the  absorber-gen¬ 
erator  would  accumulate  an  excessively 
high  pressure,  which  in  turn  could  cause 
an  embarrassing  situation.  Obviously, 
the  safety  attachments  must  be  connected 
in  series  with  the  gas  line  and  also  must 
be  placed  on  the  high  pressure  side  of 
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the  ammonia  line.  The  first  device  is 
a  pressure  regulating  valve  of  the  throt- 
tling  type  and  is  placed  in  the  gas  line 
just  adjacent  to  the  gas  valve  (I)  Fig¬ 
ure  9.  When  the  pressure  in  the  gen¬ 
erator  reaches  190  pounds,  the  throttling 
begins,  and  reaches  its  maximum  effect 
when  the  pressure  attains  230  pounds,  at 
which  point  only  enough  heat  is  supplied 
to  counteract  the  radiation  loss  from  the 
surface  of  the  generator.  Connecting 
directly  to  the  generator  is  a  safety  valve. 
It  carries  the  same  pressure  as  the  gen¬ 
erator  and  if  the  pressure  should  reach 
300  pounds,  the  valve  unseats  and  the  ex¬ 
cess  pressure,  together  with  ammonia  gas, 
bleeds  off  to  a  sewer  connection.  A  sim¬ 
ilar  valve  is  placed  in  direct  communica¬ 
tion  with  the  ammonia  receiver  and  acts 
as  a  safeguard  in  case  of  fire. 

The  three  sizes  of  Common  Sense  Ice 
Machines  operate  on  45,  90  and  150  cubic 
feet  of  gas  per  hour.  The  amount  of 
water  used  is  a  variable,  depending  upon 
the  time  of  year  and  the  temperature  of 
the  water.  The  average  in  the  larger  ma¬ 
chine  is  approximately  five  pounds  per 
minute. 

II — Sorco  Iceless  Refrigerator 

The  appearance  of  a  recent  advertise¬ 
ment  in  the  Gas-Age  Record  of  a  refrig¬ 
erating  unit  of  the  absorption  type  using 
manufactured  gas  as  a  fuel  created  con¬ 
siderable  interest,  especially  since  the  ad¬ 
vent  of  the  parent  thought  on  refrigera¬ 
tion  with  gas. 

Whereas  the  Common  Sense  Ice  Ma¬ 
chine,  described  above,  is  a  refrigerating 
unit  which  may  be  attached  to  the  exist¬ 
ing  refrigerator,  the  Sorco  is  a  combina¬ 
tion  unit,  the  combination  unit  being  com¬ 
posed  of  the  refrigerator  and  the  ma¬ 
chine  connected  directly,  one  to  the  other, 
and  occupies,  therefore,  a  relatively 


smaller  amount  of  space  than  the  machine 
described  previously.  There  are  advan¬ 
tages  to  this  arrangement  as  well  as  dis¬ 
advantages  but  this  report  will  attempt  to 
describe  these  machines  only  from  the 
standpoint  of  general  information  regard¬ 
ing  construction  and  operation  and  will 
not  attempt  to  go  into  any  merchandising 
features  of  equipment  described  in  these 
pages. 


Figure  12.  Diagram  of  “Sorco”  Refrigerator. 

Figure  12  gives  an  outline  sketch  dia¬ 
grammatic  in  character  of  the  principal 
parts  involved  in  this  unit.  The  tank 
(A)  contains  the  refrigerant,  the  electric 
self-winding  time  switch  (E)  turns  on 
and  lights  the  gas  ring  burner  (B),  which 
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heats  the  refrigerant  in  tank  (A)  for  a 
little  over  one  hour  in  every  twelve.  This 
heating  distills  off  the  refrigerant,  which 
passes  through  a  pipe  into  the  condenser 
(C)  where  it  is  liquefied  and  where  it 
flows  by  gravity  into  the  evaporator  (D) 
(cooling  coils  inside  the  box).  At  the 
end  of  the  heating  period,  the  cooling  coils 
are  full  of  refrigerant.  The  time  switch 
(E)  now  turns  the  gas  off  and  refrigera¬ 
tion  sets  in  at  once.  This  is  done  by  the 
gradual  evaporation  of  the  refrigerant  in 
the  cooling  coils,  which  passes  back  to  the 
tank  (A)  in  the  form  of  gas  exactly  the 
same  way  that  it  went  over  and  where  it 
is  re-absorbed  in  the  weak  solution  that 
was  left  there  at  the  end  of  the  heating 
period. 


Figure  13. 

The  “Sorco”  Machine  open. 


When  it  is  time  to  repeat  the  cycle  of 
operation,  the  automatic  time  switch  turns 
on  the  heat  again. 


There  are  no  stuffing  boxes,  no  lubrica- 
passes  or  other  moving  parts  of  any  kind 


in  the  path  of  the  refrigerant,  this  mini¬ 
mizing  the  possibilities  of  wear  and  tear 
or  necessity  for  service. 

There  are  no  floats,  check  valves,  by- 
tion,  thereby  eliminating  the  possibility  of 
leaking  refrigerant. 

Figure  13  shows  a  photograph  of  the 
unit  with  the  cover  off  the  refrigerating 
machine  itself,  and  shows  also  the  interior 
of  the  box  and  the  distribution  of  the 
cooling  coils.  Figure  14  shows  the  re¬ 
frigerator  unit  closed  up  as  it  would  ap¬ 
pear  in  the  home. 

The  Sorco  Iceless  Refrigerator  is  man¬ 
ufactured  by  the  Sorco  Manufacturing 
Company,  Scranton,  Pennsylvania. 
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Figure  14. 

The  “Sorco”  unit  closed. 


Ill — Ramapo  Ice  Machines 

This  machine  is  still  in  the  experi¬ 
mental  stage  and  has  not  yet  reached  the 
point  of  commercial  manufacture.  It  is 
a  small  gas-fired  unit  of  the  absorption 
type,  installed  in  a  basement,  and  con¬ 
nected  to  the  city  gas  and  water  line,  and 
from  there  to  a  refrigerator.  The*  ma¬ 
chine  occupies  a  space  30  inches  by  12 
inches  in  the  basement.  The  refrigerant 
used  is  ammonia. 


Fig.  15.  General  diagram  of  Ramapo  machine. 


The  machine  is  not  thermostatically 
controlled,  but  may  be  called  semi-auto¬ 
matic  in  operation.  The  distillation  of 
the  ammonia  from  the  concentrated  solu¬ 
tion  is  produced  by  gas  burning  under 
the  generator,  the  gas  initially  being 
turned  on  manually.  After  the  distilla¬ 
tion  has  continued  for  approximately  two 
hours,  the  gas  automatically  shuts  off,  as 
well  as  the  flow  of  water  through  the 
condenser.  At  the  same  instant,  cooling 
water  runs  through  a  coil  inside  the 


generator,  rapidly  cooling  it,  and  lower¬ 
ing  its  pressure. 

Development  work  on  this  machine  is 
proceeding  at  the  Ramapo  Laboratory  lo¬ 
cated  at  Grand  View  on  Hudson,  near 
Nyack,  New  York. 

IV — The  National  Automatic  Refriger¬ 
ating  Device 

The  principle  on  which  the  following 
described  machine  is  designed,  namely, 
that  of  ‘‘adsorption”,  is  so  recent  and  so 
unique  that  it  will  be  well  to  inquire  as 
to  what  adsorption  is  and  how  it  can  be 
applied  to  a  refrigeration  unit. 

It  is  interesting  to  note  that  the  earlier 
physicists  found  it  difficult  to  maintain  a 
vacuum  when  produced  in  a  glass  globe 
for  instance.  After  the  vessel  had  been 
carefuly  evacuated  and  after  the  possibil¬ 
ity  of  all  leaks  had  been  excluded,  it  was 
discovered  that  as  time  advanced  the 
vacuum  became  less  perfect.  Investiga¬ 
tion  of  this  peculiar  phenomenon  finally 
proved  that  air  had  the  property  of  con¬ 
densing  on  glass  surfaces,  the  air  so  held 
being  extremely  dense  and  almost  liquid 
in  its  properties.  At  the  time  of  the 
evacuation  of  the  glass  this  film  of  air 
tenaciously  adhered  to  the  glass.  After 
a  while,  however,  due  to  the  extreme 
velocity  of  the  molecules  in  this  air  film 
in  a  vacuum,  some  of  them  got  away  and 
the  vacuum  became  less  perfect. 

Adsorption  is  entirely  a  surface  phe¬ 
nomenon  and  is  altogether  different  from 
that  of  absorption  of  say,  ammonia  in  wa¬ 
ter.  Well  known  investigators  such  as 
Maxwell  and  Kelvin  have  shown  that  the 
attraction  of  the  glass  for  the  air  film  is 
not  manifested  at  greater  distances  than 
1/200, 000th  of  an  inch  from  the  surface 
of  the  glass  and  hence  we  infer  that  the 
gas  film  is  of  the  same  extreme  thinness. 
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It  has  since  been  discovered  that  sur¬ 
face  adsorption  is  a  property  of  all  solids 
and  gases  to  certain  though  varying  de¬ 
grees.  The  amount  of  adsorption  varies 
with  the  nature  of  the  gas  and  solid  and 
the  temperature  and  pressure  under  which 
adsorption  takes  place.  With  the  same 
solid  and  the  same  gas  the  higher  the 
pressure  and  the  lower  the  temperature 
the  greater  is  the  quantity  of  gas  ad¬ 
sorbed. 

We  all  are  acquainted  with  the  use  of 
charcoal  for  “taking  up”  large  volumes 
of  gas.  We  even  eat  charcoal  tablets 
when  we  have  “gas  on  the  stomach.” 
Charcoal  being  porous  has  a  large  surface 
and  the  adsorptive  property  for  all  gases 
is  extremely  high.  To  show  the  tremen¬ 
dous  amount  of  gas  so  adsorbed  by  char¬ 
coal  and  using  the  gas  we  are  essentially 
interested  in,  ammonia,  we  have  the  fol¬ 
lowing  interesting  table : 

:  vT4*  - 
■  ■  ■'% 

Volumes  of  Ammonia  Adsorbed  per  Vol- 


ume 

of  Charcoal 

Volumes 

Pressure 

T  emperature 

Adsorbed 

Atmospheric 

32°F. 

176 

Atmospheric 

68°F. 

149 

Atmospheric 

104°F. 

114 

Atmospheric 

122°F. 

96 

Atmospheric 

140°F. 

88 

Atmospheric 

158°F. 

83 

Atmospheric 

260. 6°F. 

22 

The  above  table  also  shows  how  the  ad¬ 
sorptive  effect  is  reduced  as  the  tempera¬ 
ture  rises. 


Since  the  amount  of  ‘adsorption  in¬ 
creases  rapidly  with  falling  temperature, 
adsorption  must  of  necessity  be  accom¬ 
panied  by  a  marked  evolution  of  heat. 
This  heat  of  adsorption  for  ammonia  on 
charcoal  is : 

'625  —  900  B.t.u.  per  lb. 

This  heat  of  adsorption  must  of  course 
be  removed  before  the  ammonia  can  act 
as  an  effective  refrigerant. 


Thermodynamically  the  adsorption 
process  should  be  considerably  more  eco¬ 
nomical  than  the  absorption  system,  be¬ 
cause  of  the  great  density  of  the  adsorbed 
ammonia  and  the  relatively  small  amount 
of  energy  required  to  liberate  it  from  the 
adsorbent.  In  the  case  of  the  absorption 
systems,  too,  the  refrigerant  is  always 
contaminated  with  water  vapor  which 
very  materially  reduces  the  effective  la¬ 
tent  heat  of  vaporization  per  pound  of 
actual  refrigerant  vaporized. 

A  solid  adsorbent  to  act  efficiently  and 
be  in  every  way  satisfactory  for  use  in 
a  refrigerating  unit  should  have  the  fol¬ 
lowing  qualifications : 

t 

1.  It  should  be  cheap  and  easily  pro¬ 
duced. 

2.  Should  adsorb  at  least  100%  of  its 
own  weight  of  refrigerant. 

3.  Should  have  a  high  heat  conductiv¬ 
ity  in  order  to  facilitate  the  removal 
of  the  heat  of  adsorption  defined 
above.  Further  high  conductivity 
allows  the  heat  to  reach  the  refriger¬ 
ant  easily  during  the  course  of  va¬ 
porization. 

4.  It  should  be  porous  so  as  to  present 
a  large  surface  for  adsorption. 

5.  It  should  be  highly  stable  both  phys¬ 
ically  and  chemically. 

The  National  Automatic  Refrigerating 
Device  was  invented  by  Prof.  F.  G. 
Keyes,  head  of  the  department  of  chemis¬ 
try  at  the  Massachusetts  Institute  of 
Technology,  and  Dr.  A.  D.  Brett,  of  Bos¬ 
ton.  It  is  manufactured  by  the  National 
Automatic  Refrigerator  Company,  Inc., 
31  Milk  Street,  Boston,  Mass. 

It  is  an  adsorption  type  of  unit,  the 
nature  of  the  solid  adsorbent  being  part 
of  the  letters  patent.  Due  to  the  low 
thermal  conductivity  of  charcoal,  this  ma¬ 
terial  cannot  be  used. 

The  small  national  household  ma¬ 
chine  operates  as  follows :  A  steel  tube 
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by  a  suitable  gas  burner  in  the  gas-operated  machine. 


is  filled  with  a  material  which  will  ad¬ 
sorb  a  large  quantity  of  ammonia  gas. 
When  heat  is  applied  the  pressure  is  in¬ 
creased  and  the  ammonia  gas  is  liberated 
and  passes  through  a  filter  and  check 
valve  to  the  condenser.  When  the  pres¬ 
sure  reaches  a  point  that  corresponds  to 
the  temperature  of  the  cooling  water, 
condensation  takes  place  and  liquid  am¬ 
monia  is  delivered  to  the  liquid  valve 
float  chamber.  The  purpose  of  this  cham¬ 
ber  is  to  insure  complete  condensation 
by  the  cooling  water.  The  liquid  am¬ 
monia  is  then  delivered  through  a  small 
orifice  and  tube  to  the  refrigerating  cham¬ 
ber  and  coils.  The  heating  continues  un¬ 
til  enough  liquid  ammonia  has  collected 
in  the  refrigerating  chamber  and  coils  to 
make  a  contact  by  means  of  the  float  con¬ 
tacting  mechanism  at  the  top  of  the  re¬ 
frigerating  chamber.  When  this  contact 
is  made  the  relay  switching  system  is 
tipped  to  the  opposite  position,  the  heat¬ 
ing  circuit  is  broken,  and  the  water  is 
shifted  by  means  of  the  valve  from  the 
condenser  to  the  generator.  As  soon  as 
the  pressure  over  the  material  in  the 
generator  has  dropped  to  the  point  which 
is  less  than  the  vapor  pressure  of  the 
liquid  ammonia  in  the  refrigerating 
chamber  and  coils,  boiling  in  this  cham- 


Fig.  17.  Dual  gas-fired  “Narco”  machine.  The  cycles 
alternate  in  the  two  units,  controlled  by  time-clock, 
so  as  to  maintain  even  temperature.  This  size  ma¬ 
chine  used  for  large  domestic,  or  commercial,  re¬ 
frigerators. 


ber  commences  and  continues  until  all  the 
liquid  has  evaporated.  This  evaporation 
may  require  from  one  hour  to  five  hours, 
depending  upon  the  temperature  in  the 
refrigerator.  When  the  temperature  is 
high,  the  evaporation  is  very  rapid  and 
when  it  is  low  the  boiling  requires  a  much 
longer  period  of  time.  The  temperature 
in  the  refrigerator,  then,  is  regulated  by 
the  rate  of  evaporation  of  the  liquid.  The 
brine  tank  maintains  the  low  temperature 
during  the  heat  period  when  no  refrigera¬ 
tion  is  taking  place  so  that  the  tempera¬ 
ture  in  the  refrigerator  is  practically  con- 
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stant.  When  the  entire  quantity  of  liquid 
has  evaporated  a  contact  is  made  at  the 
bottom  of  the  refrigerating  chamber 
which  tips  the  relay  to  the  heating  posi¬ 
tion,  the  heating  circuit  is  made,  the  wa¬ 
ter  is  shifted  back  to  the  condenser,  and 
the  cycle  repeats.  The  accompanying  dia¬ 
gram  shows  in  schematic  form  the  com¬ 
plete  system  together  with  the  necessary 
connections.  The  various  units  of  the 
machine  are  designated,  and  the  entire 
cvcle  can  be  traced  as  follows : 

j 

The  machine  is  started  with  the  float 
in  the  refrigerating  chamber  R  on  bottom 
contact  as  shown — coils  1  and  3  have  just 
been  actuated  and  switches  Sh  and  St 
tipped  to  the  positions  shown  in  Figure 


16.  The  cooling  water  flows  through  the 
water  valve  W  and  the  outlet  to  the  con¬ 
denser.  The  circuit  through  the  heater  in 
G  is  simultaneously  made  through  switch 
Sh  so  that  heat  is  applied  to  the  generator. 
The  ammonia  gas  is  driven  out  of  the 
generator  G  through  the  outlet  tube  at 
the  bottom  marked  “ammonia  gas.”  The 
gauge  Dp  is  shown  connected  to  this  line. 
This  runs  directly  to  the  filter  F  and  the 
check  valve  Vh  opening  in  the  direction  of 
the  condenser  C.  It  is  liquefied  and 
liquid  ammonia  is  delivered  to  the  re¬ 
frigerating  chamber  and  coils  R  im¬ 
mersed  in  the  brine  tank  B.  When  the 
refrigerating  coil  is  filled  with  liquid  am¬ 
monia  the  float  contactor  makes  a  contact 
at  the  top  of  the  refrigerating  chamber, 


Fig.  18.  Single  gas-fired  “Narco”  machine  for  regular  domestic  use,  float  controlled. 
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coils  2  and  4  are  actuated,  switches  Sh  and 
St  are  tipped  to  the  opposite  position 
from  that  shown  in  Figure  1,  the  heating 
circuit  is  broken,  and  the  water  direc¬ 
tion  changed  by  the  valve  W  to  flow 
through  the  generator  G  and  adsorption 
begins.  The  liquid  ammonia  vaporizes 
in  the  refrigerating  chamber  and  coils, 
and  the  resulting  ammonia  gas  is  con¬ 
ducted  through  check  valve  Va  to  the 
generator  and  is  re-adsorbed.  The  ad¬ 
sorption  continues  until  all  the  liquid  is 
evaporated  in  the  refrigerating  chamber 
and  coil,  at  which  time  the  float  makes  a 
contact  at  the  bottom  as  shown  in  Figure 
1,  actuating  coils  1  and  3,  tipping  the 
switches  Sh  and  St  back  to  the  positions 
shown  in  Figure  1.  The  water  is  shifted 
by  coil  3  so  that  the  direction  of  flow  is 
through  the  condenser  C,  the  flow  being 
cut  off  through  the  generator,  and  the 
heating  circuit  is  again  made. 

k 


The  machine  is  protected  from  over¬ 
pressure  by  the  gauge  circuit  breaking  de¬ 
vice  Dp  and  from  over-heating  by  the 
fusible  link  device  Dt  in  the  side  of  the 
generator. 

Figure  17  illustrates  the  dual  gas-fired 
machine  and  Figure  18  a  single  unit 
also  gas-fired.  The  gas-fired  units  are 
equipped  with  thermostatic  pilot  controls 
insuring  safety  at  all  times. 

The  manufacturers’  catalog  contains 
the  following  interesting  information 
relative  to  the  cost  of  ice  production,  us¬ 
ing  this  machine. 


Cost  of  gas 

Cost  of  ioo  lbs 

per  M  cu.ft. 

refrigeration 

$0.40 

$0.05 

.80 

.10 

1.00 

.125 

1.50 

.187 

2.00 

.25 

2.80 

.35 
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CHARACTERISTICS  OF  THE  REFRIGERATION  GAS  LOAD 
AND  ITS  RELATION  TO  THE  HEATING  LOAD 


H.  DeWitt  Valentine 


There  is  no  question  that  the  intro¬ 
duction  of  gas  for  house  heating,  espe¬ 
cially  when  applied  to  central  heating 
plants,  caused  considerable  concern 
among  the  gas  fraternity  as  to  the  pos¬ 
sible  disastrous  results  that  might  be  ex¬ 
pected  from  the  acquisition  of  such  a  load 
if  secured  in  appreciable  amounts.  There 
was  considerable  misgiving  as  to  the  ade¬ 
quacy  of  equipment  for  distribution  in 
various  gas  properties,  the  effect  of  a 
seasonal  load  and  the  economic  function¬ 
ing  of  the  gas  company  as  a  whole,  with 
its  coincident  idle  equipment  at  certain 
times  of  the  year ;  the  increased  merchan¬ 
dising  efforts  required  successfully  to 
superintend  central  heating  plant  installa¬ 
tions,  with  their  subsequent  twenty-four 
hour  service;  the  necessity  of  rate  reduc¬ 
tion  before  house  heating  with  gas  would 
become  popular;  these,  and  many  other 
phantoms  assumed  such  magnitude  that 
house  heating  with  gas  was  considered  as 
a  spectre  in  the  offing,  very  much  to  be 
feared  and  very  energetically  to  be 
fought. 

That  house  heating  with  gas  is  being 
practiced  successfully  by  many  gas  com¬ 
panies  at  this  date,  without  the  coincident 
fatalities  that  have  been  ascribed  to  it,  is 
of  course  a  reality.  At  the  same  time,  it 
must  be  recognized,  that  the  continual  ac¬ 
quisition  of  more  of  this  house  heating 
business  will  naturally  cause  a  peak  dur¬ 
ing  the  heating  season  with  a  correspond¬ 
ing  valley  during  the  other  portion  of  the 
year.  There  is  no  question  that  a  send- 


out  which  contains  a  constant  seasonal 
load  is  an  excellent  indication  of  mer¬ 
chandising  efficiency.  The  lighting  load 
is  almost  nil ;  the  industrial  and  cooking 
business  is,  as  a  seasonal  load,  fairly  con¬ 
stant;  water  heating  and  house  heating 
are  the  two  great  variables  existing  today. 
Since,  however,  house  heating  has  appar¬ 
ently  come  to  us  to  stay,  it  appears  that 
it  is  much  more  sensible  to  secure  ways 
and  means  to  fill  up  the  valleys  produced 
by  the  house  heating  load  than  to  worry 
about  methods  of  cutting  the  peak.  We 
believe  that  refrigeration  is  one  means  by 
which  these  seasonal  valleys  can  be  raised 
to  approach  the  levels  of  the  peaks. 

A  graphical  analysis  of  the  heating  load 
has  been  attempted  in  many  publications 
during  the  last  year,  and  excellent  prog¬ 
ress  has  been  made  in  interpreting  the 
heating  load  from  data  secured  from  sev¬ 
eral  gas  companies.  In  this,  paper,  this 
subject  will  be  gone  into  only  superficial¬ 
ly,  inasmuch  as  the  refrigeration  data, 
which  is  a  corollary  of  the  heating  data, 
is  so  meagre  in  actual  installations  that 
theoretical  considerations  only  are  at 
present  available. 

Figure  15  represents  a  series  of  curves 
to  illustrate  the  importance  of  this  re¬ 
frigerating  load.  The  curve  G-E-B-C- 
F-H  designates  the  mean  average  tem¬ 
perature  over  the  twelve  months  as  exist¬ 
ing- in  Chicago.  It  is  assumed  that  when 
the  temperature  reaches  60°  Fahrenheit, 
artificial  heat  has  to  be  supplied  and 
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Figure  19. 


enough  of  this  heat  so  that  the  room 
temperature  is  70°  Fahrenheit.  This 
means  that  the  heating  season  in  Chicago 
begins  about  September  15,  and  termin¬ 
ates  about  the  first  portion  of  May.  The 
area  A-G-E-B  plus  the  area  C-F-H-D 
then  is  directly  proportional  to  the  total 
amount  of  gas  burned  for  heating  pur¬ 
poses,  assuming  that  gas  is  being  used  for 
that  purpose. 

From  the  first  part  of  May,  then,  to  the 
15th  of  September  (at  the  present  time) 
it  is  necessary  to  be  satisfied  with  the 
water  heating  load.  It  is  true  that  this  is 
heavier  during  the  summer  months  than 
in  the  winter  but  not  heavy  enough  to  pre¬ 
vent  a  decided  valley  between  *he  points 
C  and  B  on  the  curve. 

It  is  refrigeration  by  gas  which  mate¬ 
rially  helps  to  fill  up  the  valley.  It  is, 
however,  difficult  accurately  to  gauge  the 
amount  of  gas  used  over  a  refrigerating 


season  and  the  committee  supposes  that 
the  following  data  will  be  more  or  less 
painful  to  a  refrigerating  engineer  who 
regards  assumptions  as  somewhat  indis¬ 
creet.  However,  if  we  assume  an  average 
refrigerator  temperature  of  50°  Fahren¬ 
heit,  the  quantity  of  ice  melted  per  unit 
of  time  will  be  proportional  to  the  differ¬ 
ence  in  temperature  between  50°  Fahren¬ 
heit  and  the  existing  temperature  outside 
of  the  box.  In  other  words,  if  the  room 
temperature  is  50°  Fahrenheit,  no  refrig¬ 
eration  will  be  required  and,  consequently, 
we  may  state  the  above  differently  by 
saying  that  when  the  outside  temperature 
reaches  50°  on  the  average  and  above, 
then  artificial  refrigeration  is  necessary. 
The  amount  of  ice  melted,  then,  can  be 
represented  by  the  area  E-B-T-C-F  and 
conversely  the  amount  of  ice  manufac¬ 
tured  during  the  refrigeration  season  is 
measured  by  the  same  area.  Again,  this 
same  area,  modified  because  of  technicali¬ 
ties  which  will  be  considered  later,  can 
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be  said  to  indicate  the  gas  consumption 
for  refrigerating  purposes  during  this 
period.  It  is  noticeable  that  the  two  areas, 
the  heating  and  the  refrigerating,  overlap 
slightly.  This  is  not  surprising  as  we  have 
all  heard  that  startling  overture  by  an 
irate  housewife,  “here  I  am  buying  ice 
and  I  still  have  a  fire  in  the  furnace.” 
Using  the  line  A-E  as  an  arbitrary  base, 
and  adding  the  heating  and  refrigerating 
curves,  we  get  the  resultant  curve,  L-M- 
N-O-P-R-S  in  which  L-M  and  R-S  are 
purely  heating,  N-O-P  is  entirely  refrig¬ 
eration  and  M-N  and  P-R  represent 
mixed  loads.  It  is  evident  that  refrigera¬ 
tion  with  gas  is  a  decided  factor  in  filling 
up  the  summer  valley. 

In  order  that  the  readers  of  this  report 
may  become  acquainted  with  the  methods 
used  in  arriving  at  the  curves  given  above, 
and  in  order  that  the  application  may  be 
more  general,  Chart  No.  1  is  appended 
showing  the  relation  between  the  heating 
and  refrigeration  gas  load  characteristics. 
In  the  first  column  are  given  the  names  of 
approximately  one  hundred  of  the  larger 
cities  in  the  United  States,  each  city  being 
supplied  with  manufactured  or  natural 
gas,  available  for  merchandising  pur¬ 
poses.  In  the  second  column  is  given  the 
population  of  each  city,  for  reference 
purposes,  if  necessary.  The  next  group 
of  columns  represents  the  mean  average 
monthly  temperature  for  each  month  of 
the  year  for  each  city.  This  data  was  se¬ 
cured  from  the  United  States  Weather 
Bureau.  The  next  column  is  headed, 
“Degree  Days  below  60°  Fahrenheit,” 
and  gives  us  a  value  which  will  interpret 
the  heating  season  for  that  particular  city. 
This  value  is  called  the  “Degree  Day.” 
This  “Degree  Day”  is  an  arbitrary  con¬ 
stant  and  is  the  product  of  the  depression 
in  degrees  below  60°  F.  for  the  period  of 
any  month,  and  the  number  of  days  over 


which  this  depression  persists,  which  in 
our  table,  as  supplied  by  the  United 
States  Weather  Bureau,  is  the  duration 
of  the  month.  For  example :  the  average 
temperature  for  the  month  of  January 
for  Buffalo,  N.  Y.,  is  25.2°.  The  depres¬ 
sion  below  60°  for  the  month  of  January 
in  Buffalo,  N.  Y.,  then,  is  34.8°.  This 
multiplied  by  31,  the  number  of  days  in 
January,  gives  1078.8,  the  number  of  “de¬ 
gree  days”  for  Buffalo,  N.  Y.,  for  Janu¬ 
ary.  The  summation  of  the  monthly  “de¬ 
gree  days”  for  the  entire  year  for  any 
place,  is  the  annual  “degree  days”,  which, 
for  Buffalo,  N.  Y.,  is  equal  to  5,596.  In¬ 
asmuch  as  the  “degree  day”  units  are 
entirely  arbitrary  and  are  a  function  only 
of  the  number  of  days  of  the  month  when 
the  average  temperature  depression  keeps 
below  60°  F.,  this  unit  will  be  relative  for 
every  city  in  the  United  States,  and  will 
be  indicative  of  the  relative  length  or 
severity  of  the  heating  season.  In  other 
words,  if  we  examine  the  chart,  we  can 
readily  see  that  the  heating  season  in  New 
York  City  is  practically  ten  times  as  long 
or  severe  as  the  heating  season  in  New 
Orleans,  La.  The  relation  between  the 
degree  day  units  for  the  several  cities  are 
also  an  indication,  therefore,  of  the  rela¬ 
tive  amount  of  fuel  used  for  heating,  and 
if  various  cities  are  able  to  know  more  or 
less  exactly  the  amount  of  gas  required 
for  heating  with  gas,  as  applied  to  a  cer¬ 
tain  type  of  dwelling,  as  we  are  in  Chica¬ 
go,  it  is  quite  easy  for  other  cities,  using 
that  data,  to  interpret  their  own  possibil¬ 
ities  as  to  the  use  of  gas  for  space  heat¬ 
ing. 

We  can  similarly  calculate  the  possibil¬ 
ities  of  gas  used  for  refrigeration  if  we 
find  the  base  temperature  above  which 
point  artificial  refrigeration  or  cooling  is 
necessary.  This  base  temperature  is  50°. 
Then  the  amount  of  cooling  to  be  pro¬ 
duced  must  be  directly  proportional  to  the 
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difference  between  the  box  temperature 
which  is  assumed  to  be  50°  and  the  pre¬ 
vailing  outside  temperature,  which  during 
the  refrigeration  season  should  be  50°  F. 
or  above.  Multiplying  this  temperature 
difference  by  the  number  of  days  over 
which  the  temperature  difference  persists, 
gives  us  the  degree  days  above  50°  F.  The 
next  column  gives  us  a  constant  which 
arbitrarily  has  been  called  (H/R)  and 
gives  us  merely  a  ratio  between  the  heat¬ 
ing  season  and  the  refrigeration  season. 
Obviously,  this  constant  cannot  be  used 
to  determine  the  relative  amounts  of  gas 
that  could  be  merchandised  for  the  two 
purposes,  in  any  given  city,  inasmuch  as 
exact  data  is  not  available  which  would 
indicate  the  amount  of  gas  actually  used 
by  refrigeration  for  a  certain  particular 
purpose. 

The  constant,  however,  does  indicate, 
for  different  cities,  the  relative  length  of 
the  heating  or  refrigerating  season.  If 
(H/R)  is  greater  than  one,  very  natur¬ 
ally  the  length  of  time  that  gas  must  be 
supplied  for  heating  is  greater  than  that 
which  must  be  supplied  for  refrigeration. 
On  the  other  hand,  if  this  constant  is  less 
than  unity,  then  the  reverse  is  true.  It 
is  noteworthy  that  there  is  a  large  diver¬ 
sity  in  this  ratio.  For  instance,  for  Aber¬ 
deen,  S.  D.,  the  value  of  this  constant  is 
3.87,  while  for  Birmingham,  Ala.,  the 
value  is  0.28.  In  other  words,  the  ratio 
of  the  heating  season  to  the  refrigeration 
season  for  Aberdeen,  S.  D.,  is  almost 
fourteen  times  as  great  as  the  ratio  of 
Birmingham,  Ala. 

The  gas  industry,  however,  is  inter¬ 
ested  in  knowing  exactly,  more  or  less, 
the  relative  amounts  of  gas  used  for  the 
two  purposes.  In  Chicago,  due  to  very 
successful  merchandising  of  central  house 
heating  appliances  and  the  subsequent 
study,  as  regards  gas  consumption,  it  has 


been  calculated  that  the  average  eight- 
room  house  consumes  about  500,000  cu¬ 
bic  feet  of  gas  per  heating  season.  Inas¬ 
much  as  the  heating  season  for  Chicago 
from  our  chart  shows  a  period  of  243 
days,  the  actual  daily  gas  consumption  is 
roughly  2,058  cubic  feet. 

Securing  data  on  refrigeration  is  ex¬ 
ceedingly  difficult,  because  of  the  limited 
geographical  distribution  of  equipment  at 
the  present  time.  Further,  the  equip¬ 
ment  of  this  type  now  installed  has  not 
been  in  operation  long  enough  to  secure 
trustworthy  data.  In  the  next  few  months, 
however,  available  data  will  be  studied 
which  will  possibly  help  us  considerably 
in  our  next  report.  With  the  few  actual 
installations  of  refrigerating  units  avail¬ 
able  for  study,  the  data  secured  may  or 
may  not  be  accurate,  as  time  goes  on,  but 
for  our  purpose,  it  is  sufficient  to  say  that 
the  ordinary  refrigerating  unit,  gas-fired, 
for  a  modern  eight-room  home,  consumes 
about  150  cubic  feet  of  gas  per  twenty- 
four  hours  during  the  refrigeration  sea¬ 
son.  Thus,  we  find  for  Chicago,  that 
there  is  13.7  times  more  gas  used  for 
heating  during  the  heating  season  than 
can  be  used  for  refrigeration  during  the 
refrigeration  season.  Inasmuch  as  the  data 
given  in  the  chart  is  based  entirely  on  the 
degree  day  unit,  it  matters  not  what  city 
is  chosen,  the  relative  gas  consumption 
for  refrigerating  and  heating  seasons 
should  be  relatively  proportional.  Conse¬ 
quently  in  the  last  column  is  a  corrected 
ratio  between  the  heating  load  and  the  re¬ 
frigeration  load,  in  which  the  refrigera¬ 
tion  load  is  divided  by  13.7.  The  result¬ 
ant  quotient  will  express,  as  far  as  we  are 
able  at  the  present  time,  the  expectancy 
for  the  two  types  of  loads. 

Of  course,  this  applies  only  to  resi¬ 
dences.  It  is  quite  possible,  in  the  near  fu¬ 
ture,  that  refrigeration  equipment  will  be 
designed  and  merchandised  rated  at  2, 
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2 y2  or  3  tons  capacity  and  may  be  applied 
in  industrial  and  semi-industrial  places 
where  heating  with  gas  could  not  be 
thought  of.  These  are  the  variables  of 
course,  over  which  we  have  no  right  to 
speculate,  and  consequently,  the  data  as 
given  must  be  sufficient,  for  the  present 
time  at  least. 
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connection  with  the  report  and  to  Miss 
Beverly  Liljequist  of  the  same  company 
for  the  calculations  involved  in  the  pre¬ 
paration  of  the  table  on  refrigeration  gas 
load  characteristics. 

The  Chairman:  I  am  sure  Mr.  Valen¬ 
tine  has  not  only  the  Commercial  Sec¬ 
tion  in  back  of  him,  but  from  what 
knowledge  I  have  of  the  Executive 
Board’s  deliberations  in  the  past  year,  he 
will  have  the  support  of  the  entire  in¬ 
dustry,  because  the  industry  realizes  the 
fact  we  must  have  a  gas  refrigerating 
unit  now,  not  later  when  somebody  else 
has  the  business. 


REPORT  OF  THE  HOUSE  HEATING  COMMITTEE 


E.  P.  Bailey,  Jr.,  Chairman ,  Bryant  Heater  &  Mfg.  Co.,  Cleveland,  Ohio. 


The  jurisdiction  of  this  Committee  ex¬ 
tends  only  over  that  portion  of  the  sub¬ 
ject  of  heating  that  deals  with  centrally- 
fired  plants.  This  fact  is  emphasized  in 
order  that  a  proper  viewpoint  may  be 
had  for  consideration  of  what  follows. 


The  Committee  can  wish  for  no  more 
favorable  measure  of  its  activities  than 
the  progress  that  has  been  made  in  its 
field.  A  year  ago,  according  to  one  mem¬ 
ber  of  the  Committee,  there  were  ap¬ 
proximately  fifty  companies  selling 
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manufactured  gas  for  house  heating. 
This  number  has  been  increased,  the 
same  authority  says,  to  one  hundred 
twenty-eight.  His  estimate  was  prepared 
several  months  ago ;  therefore,  it  is  un¬ 
doubtedly  too  small  to-day.  This  state¬ 
ment,  alone,  indicates  progress  toward 
our  goal:  “To  put  house  heating  by  gas 
on  a  commercial  basis.” 

Before  a  “commercial  basis”  can  be  at¬ 
tained,  however,  more  consideration 
must  be  given  to  fundamentals.  The 
average  human  being  is  a  creature  of 
habits.  He  may  realize  that  it  is  to  his 
advantage  to  breakfast  earlier  in  the 
summer  than  in  winter — to  go  to  bed 
earlier  at  night  in  order  to  gain  the 
maximum  benefit  from  more  hours  of 
daylight.  In  the  aggregate,  he  doesn’t 
do  this  until  daylight  saving  accommo¬ 
dates  the  clock  to  his  habits. 

The  same  average  individual  has  been 
in  the  habit  of  heating  his  home  with 
crude  fuels.  He,  and  his  parents,  and  his 
grandparents  before  them,  stoked  their 
stoves  or  furnaces.  They  got  in  the  habit 
of  doing  it  and,  while  some  of  them, 
today,  may  realize  that  there  are  better 
ways  of  heating  a  home,  habit  generally 
holds  them  to  the  old-fashioned  ways. 

Mr.  Householder  will  usually  declare 
that  gas  is  expensive.  The  cooking  in  his 
home  is  probably  done  with  gas,  and  he 
thinks  that  costly.  Perhaps  he  is  one  of 
the  minority  that  owns  automatic  water 
heaters ;  in  that  case,  he  probably  looks 
upon  it  as  a  luxury.  Why?  Mr.  House¬ 
holder  has  not  yet  been  sold — definitely 
and  beyond  question — on  the  utility  of 
gas.  Utility  is  a  broad  term.  Richard  T. 
Ely  in  his  “Outline  of  Economics”  says : 
“Anything  capable  of  satisfying  a 
human  want  is  a  good  and  possesses 
utility.  Utility  is  the  quality  which 
makes  a  thing  good.”  The  task  of 


selling  the  gas  bill — of  selling  the  utility 
of  gas — is  far  from  accomplished,  in 
spite  of  the  efforts  of  gas  companies  and 
gas  appliance  manufacturers.  But  prog¬ 
ress  has  been  made,  as  we  hope  to  have 
demonstrated  above. 

As  to  the  utility  of  gas  as  a  house¬ 
heating  fuel,  how  is  it  regarded  at  the 
present  time?  When  this  report  was 
written,  your  committee  knew  of  only 
four  gas  companies  that  were  even  pas¬ 
sively  antagonistic  to  gas  for  house¬ 
heating.  This  number  is  smaller  than  it 
was  a  year  ago ;  while  actual  statistics 
are  lacking,  the  chairman  can  vouch  for 
some  decrease.  With  at  least  one  hun¬ 
dred  twenty-eight  in  favor  of  this  mar¬ 
ket,  and  only  four  opposed,  it  would 
seem  that  progress  has  been  made  within 
the  industry  itself.  When  a  gas  company 
decides  that  it  can  take  on  some  house¬ 
heating  customers,  what  happens  next? 
Let  us  summarize  the  experience  of  the 
companies  that  have  been  most  success¬ 
ful. 

We  must  look  at  the  market  for  house 
heating  as  a  market  for  gas,  not  as  a 
market  for  gas  appliances.  The  customer 
pays  little  for  the  boiler  or  furnace  it¬ 
self,  in  comparison  to  the  premium  he 
'  pays  for  heating  with  gas  during  the  life 
of  the  system.  Therefore,  in  all  locali¬ 
ties  except  those  in  which  gas  rates  are 
very  low,  it  is  the  gas  bill — not  the  gas 
furnace — that  presents  the  major  sales 
problem. 

In  order  to  understand  this  phase  of 
our  subject,  we  must  take  into  account 
a  well-known  economic  fact :  That,  on 
the  basis  of  family  income,  the  average 
percentage  of  outlay  for  fuel  and  light  is, 
like  that  for  lodging  or  rent,  invariably 
the  same.  For  example:  Almost  every 
typical  budget  published  provides  an  al¬ 
lowance  of  4%  of  the  total  income  for 
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“heat  and  light.”  This  means  that  the 
family  with  $5,000  annual  income  spends 
$200  for  heat  and  light ;  one  with  $10,000 
income,  $400.  For  the  United  States,  as 
an  average,  that’s  the  way  it  goes.  In  a 
large  city,  it  is  a  little  lower ;  in  the  sub¬ 
urbs,  higher.  Rural  districts  don’t  con¬ 
cern  us. 

Let’s  assume  that  our  $5,000  a-year 
man  lives  in  a  suburb.  He  burns  ten  tons 
of  anthracite  to  heat  his  home.  It  costs 
him  about  $150.  That  leaves  $50  per 
year  to  pay  for  other  heat  and  for  light 
— about  $4.17  a  month  for  gas  and  elec¬ 
tricity. 

Doesn’t  that  correspond  pretty  closely 
to  actual  facts? 

Now,  if  you  could  sell  this  man  gas 
for  $1  a  thousand,  his  annual  fuel  bill 
would  be  about  $300  per  year,  or  a  total 
of  $350  for  light  and  fuel  instead  of  the 
$200  he  has  been  used  to  paying;  7%  of 
his  income  instead  of  4%. 

With  small  incomes,  the  percentages 
of  expenditures  for  necessities  are  large ; 
with  large  incomes,  the  percentages  for 
necessities  are  small  in  comparison,  and 
the  percentages  for  sundries  are  large. 
Therein  is  an  indication  of  your  oppor¬ 
tunity  to  sell  more  gas. 

What  groups  of  people,  then,  are  our 
best  prospects?  That  depends  on  the  gas 
rate,  the  cost  of  other  fuels,  standards 
of  living,  general  business  conditions — 
in  fact,  so  many  factors  enter  into  con¬ 
sideration  that  it  is  difficult  to  generalize. 
Let’s  take  income  groups  into  considera¬ 
tion.  The  family  with  less  than  $3,000 
per  year  has  little  to  spend  for  sundries ; 
the  necessities  of  living  and  the  near 
necessities  will  take  most  of  the  income. 
However,  about  twenty-five  per  cent  of 
the  total  income  of  the  nation  goes  to 


people  receiving  more  than  three  thou¬ 
sand  dollars  a  year,  so  we  have  a  pretty 
good-sized  field  to  work  in.  There  is  no 
shortage  of  prospects. 

The  next  consideration  is :  How  shall 
we  reach  this  market  with  our  story  and 
sell  our  product?  You  have  a  quality 
article — gas — to  sell.  Incidentally,  there 
must  be  sold  a  quality  product  in  which 
the  gas  is  to  be  used.  To  our  minds,  this 
leads  to  but  one  conclusion :  you  must 
have  quality  in  salesmanship  and  quality 
in  advertising. 

Let’s  consider  the  salesman.  What 
must  he  know?  How  can  he  learn  it? 

In  addition  to  the  general  qualifica¬ 
tions  for  salesman — such  as  intelligence, 
ambition,  perseverance,  good  appear¬ 
ance,  etc — he  must  have  knowledge  of 
heating,  of  gas,  and  of  gas-heating 
equipment.  On  account  of  the  rapid 
growth  of  the  gas-heating  business,  it 
is  perfectly  natural  that  the  supply  of 
individuals  already  possessing  all  of 
these  qualifications  is  much  smaller  than 
the  demand.  A  gas  company  must,  there¬ 
fore,  choose  between  two  alternatives : 
depending  upon  the  equipment  manu¬ 
facturer  for  the  sale  of  gas  heating,  or 
selecting  and  training  new  men  for  that 
work. 

If  the  potential  market  is  small,  on 
account  of  high  cost  of  gas  manufacture 
or  any  other  reason,  the  gas  company 
will  probably  prefer  to  delegate  the  actu¬ 
al  selling  to  the  equipment  manufactur¬ 
ers’  representatives.  If  the  potential  mar¬ 
ket  is  larger,  and  the  gas  company  is  al¬ 
ready  selling  gas  equipment  of  other 
kinds,  it  will  probably  prefer  to  maintain 
its  own  sales  organization. 

In  the  latter  case,  one  man’s  entire 
time  can  profitably  be  devoted  to  house- 
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heating  from  the  first — profitably,  not 
in  view  of  immediate  sales,  but  judged 
by  final  results.  Very  few  men  in  a  gas 
company  can  handle  the  house-heating 
business  as  a  side-line  and  do  it  justice. 
Perhaps  this  first  man  can  be  found 
within  the  organization,  but  if  his  efforts 
are  successful  he  will  soon  require  as¬ 
sistants.  Some  source  of  supply,  outside 
the  organization,  must  be  drawn  upon. 

Should  the  new  man  be  primarily  an 
engineer?  We  believe  that  qualification 
is  unnecessary. 

Should  he  be  a  college  man?  With  all 
due  respect  to  non-graduates,  we  should 
say  “Yes.”  Here  are  our  reasons: 

Some  critic  has  described  the  modern 
college  course  as  “four  years  of  life 
in  country  club.”  Perhaps  that’s  not  fair, 
but  it  is  an  indication  of  the  college 
man’s  attitude  toward  life  and  standards 
of  living  and  accounts,  we  think,  for  his 
adaptability  to  the  work  of  selling  a 
quality  product.  He  has  probably  not 
had  to  struggle  along,  trying  to  make 
both  ends  meet,  ever  since  he  was  six¬ 
teen.  He  is  not  apt  to  stammer  over  the 
mention  of  an  odd  thousand  dollars.  But 
this  type  of  young  man  usually  requires 
careful  training  and  considerable  gas 
experience  before  he  is  fitted  to  go  out 
to  sell.  Even  then,  he  must  be  supervised 
by  an  elder  man  with  more  experience — 
supervised,  but,  please,  not  discouraged. 

The  college  man  should  have,  as  a 
background  before  being  launched  as  a 
salesman,  some  work  in  the  distribution 
department,  perhaps  some  in  the  gas 
plant  laboratory,  a  final  course  as  junior 
salesman  in  the  commercial  department. 
If  he  is  shunted  into  the  Industrial  De¬ 
partment  for  sales  experience  he  will  re¬ 
ceive  the  wrong  impressions,  we  fear. 


His  training  in  the  Industrial  Depart¬ 
ment  would  be  to  meet  competition  on  a 
cost  basis — not  price  of  fuel  but  cost  of 
finished  product.  While  several  indus¬ 
trial  salesmen  have  done  a  good  job  of 
selling  house  heating,  they  are  the  ex¬ 
ception,  not  the  rule. 

In  selling  gas  for  house  heating,  the 
salesman  must  emphasize  such  factors 
as  convenience,  comfort,  cleanliness — 
not  in  the  way  that  they  affect  the  cost 
of  running  the  home,  but  the  way  they 
influence  the  standard  of  living.  The 
economies  of  gas  heating  are  difficult 
to  evaluate  or  demonstrate ;  unless  the 
prospect  has  had  an  expense  for  janitor 
service  and  removal  of  ashes,  there  is 
nothing  left  to  deduct  except  the  value 
of  family’s  time,  house-cleaning  expense, 
redecorating,  etc.  Therefore,  instead  of 
trying  to  show  a  saving,  why  not  admit 
that  gas  heating  involves  an  expense — 
but  an  expense  that  is  well  worth  while? 
The  American  man  is  used  to  such  ex¬ 
penses  ;  very  few,  of  the  millions  of  auto¬ 
mobiles  in  use,  have  been  sold  on  the  ap¬ 
peal  that  they  effect  a  saving. 

No,  the  viewpoints  and  arguments  of 
industrial  gas  salesmanship  and  engi¬ 
neering  are  not  appropriate  to  the  sale 
of  gas  for  house  heating. 

In  addition  to  a  proper  appreciation  of 
the  advantages  of  gas  fuel,  your  sales¬ 
man  will  require  some  technical  and 
semi-technical  knowledge.  The  first  man 
in  your  organization  to  enter  this  work 
will  undoubtedly  acquire  much  of  this 
special  knowledge  from  the  manufactur¬ 
ers’  representatives.  Incidentally,  there 
is  no  substitute  for  experience.  The  ex¬ 
perience  of  other  gas  companies  can 
best  be  obtained  by  visiting  them  and 
observing  their  methods.  We  have  no 
authorization  to  submit  invitations  on 
behalf  of  heating  departments,  but  we 


572 


know,  from  experience,  that  visitors  who 
come  in  search  of  information  (not  to 
give  advice)  are  always  made  welcome. 
Manufacturers  can  be  counted  upon,  we 
believe,  to  be  equally  cordial. 

It  may  be  practicable  to  send  your 
future  manager  of  the  house-heating  de¬ 
partment  on  an  inspection  trip,  but  an 
additional  man,  or  men,  must  be  trained 
more  expeditiously.  After  he  has  com¬ 
pleted  his  preliminary  course  in  the  dis¬ 
tribution  shops,  and  has  learned  what 
gas  is  and  how  to  light  it,  he  can  get 
his  preliminary  selling  experience  by 
accompanying  the  manager.  He  will 
want  to  study  the  subject,  outside  of 
business  hours  also.  He  will  find  ma¬ 
terial  for  comparison  in-  the  catalogues 
and  handbooks  of  equipment.  There  are 
correspondence  courses  available  in 
heating  subjects,  although,  at  present, 
they  contain  little  of  gas.  There  is  an 
excellent  reference  book — House  Heat¬ 
ing — published  over  a  year  ago  by  the 
Industrial  Section  of  this  association ; 
in  it  is  a  bibliography,  which  will  give 
him  further  aid.  The  gas  trade  publica¬ 
tions  will  help  to  keep  him  posted  on 
what  other  companies  are  doing.  In  ad¬ 
dition,  there  are  the  papers  prepared  for 
the  A.  G.  A.  and  State  and  Sectional 
Associations.  Some  of  these  (there  are 
many  others)  are  :  “House  Heating  with 
Gas,  Coal  and  Oil,”  by  H.  D.  Valentine, 
Illinois  Gas  Association,  1923 ;  “An 
Analysis  of  the  House-Heating  Load,” 
by  N.  T.  Sellman,  Eastern  States  Gas 
Conference,  1923 ;  “House  Heating  with 
Gas,”  by  G.  E.  McKana,  Illinois  Gas  As¬ 
sociation,  1925 ;  “Progress  of  House 
Heating  by  Gas  in  Chicago,”  by  Glenn 
C.  Carnahan,  Iowa  District  Gas  Asso¬ 
ciation,  1925.  Other  titles  can  be  furn¬ 
ished  by  the  association  secretaries.  The 
house-heating  salesman  should  read 
every  one  available. 


Before  leaving  the  subject  of  sales¬ 
men,  permit  us  to  enter  a  plea.  If  you 
have  a  good  gas-heating  salesman,  pay 
him  well.  He  is  a  rare  article.  Several 
gas  companies  have  lost  the  services  of 
good  heating  salesmen,  simply  because 
of  the  salary  scale.  It  is  often  less  ex¬ 
pensive  to  pay  the  price  than  to  lose  the 
man. 

The  consideration  of  salesmanship 
leads  naturally  to  the  question  of  ad¬ 
vertising.  The  definitions  of  advertising 
are  almost  as  numerous  as  the  authors 
on  that  subject.  Some  of  these  defini¬ 
tions  are  ingenious  and  some  of  them 
are  clever.  Advertising  is,  after  all,  only 
a  matter  of  telling  your  story  to  the  mul¬ 
titude.  Therefore,  your  advertising  story 
should  be  the  same  as  your  salesman’s 
story — a  description  of  the  comforts, 
conveniences,  cleanliness,  of  gas  heating. 
If  you  can  tell  what  these  commodities 
will  cost,  all  the  better ;  if  you  can’t  be 
specific,  you  can  draw  comparisons.  But 
don’t  spend  any  time  searching  for  some 
slogan  that  will  sell  house  heating  for 
you ;  don’t  expect  to  find  some  startling 
trick  of  publicity  that  will  take  the  place 
of  consistent,  persistent  effort.  Some 
companies  can  say  to  the  general  public, 
“You  can  afford  to  heat  with  gas” ; 
where  gas  rates  are  low  enough,  it  un¬ 
doubtedly  pays  to  do  that.  But  every 

company  can  sell  simply  on  the  basis  of 
•  \ 
convenience,  comfort  and  cleanliness.- 

Tell  your  customers  what  gas  will  do  for 

them,  what  it  already  does  for  them, 

what  they  are  getting  and  what  they  can 

get  by  buying  gas. 

We  wish  to  distinguish,  here  and  now, 
between  the  advertising  of  gas  appli¬ 
ances  and  the  advertising  of  gas.  Some 
types  of  gas  appliances  can  be  adver¬ 
tised,  no  doubt,  like  department  store 
merchandise — advertised  to  the  shopper 
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of  the  family.  In  our  opinion,  gas  for 
central  house  heating,  and  the  equipment 
for  its  use,  cannot  successfully  be  adver¬ 
tised  on  a  shopping  appeal.  The  good 
housewife  doesn’t  drop  into  your  store 
to  buy  a  gas  furnace  like  she  might,  and 
does,  buy  a  bathroom  heater  or  a  gas 
range. 

Good  gas  advertising,  in  our  opinion, 
should  tell  what  gas  can  do  for  the  cus¬ 
tomer.  The  kind  of  copy  that  tells  how 
much  the  gas  company  loves  the  cus¬ 
tomer,  is,  to  our  notion,  practically 
worthless  for  the  purpose  of  selling  gas. 
The  man  on  the  street  won’t  buy  your 
gas  because  you  love  him ;  he’ll  buy  it, 
though,  if  he  thinks  it  will  give  him  his 
money’s  worth — of  convenience,  comfort 
or  anything  else  that  he  can  appreciate. 

A  well-known  merchandiser  says : 
“Don’t  apologize  for  the  gas  bill.”  He 
doesn’t  imply  that  a  complaint  should 
be  disregarded.  He  means  that  the  serv¬ 
ice,  represented  by  a  normal  gas  bill,  is 
worth  the  money. 

Before  we  finish  with  advertising,  let 
us  state  that  the  best  ad  you  can  have 
is  a  satisfied  heating  customer.  Why? 
Because  you  are  selling  him  a  service 
that  he  didn’t  expect  from  you,  and  a 
service  that  is  so  highly  prized  that  he 
can’t  help  admiring  you.  A  house-heat¬ 
ing  customer  will  buy  your  securities 
more  readily,  will  influence  his  friends  in 
•your  favor,  will  in  fact — without  being 
told — believe  that  you  almost  love  him ! 

In  selling  to  a  customer  who  already 
owns  a  home,  your  merchandise  distribu¬ 
tion  problem  is  rather  simple.  You  deal 
directly  with  the  owner,  and  except  for 
the  actual  work  of  installing  the  furnace, 
no  third  party  enters  into  the  transac¬ 
tion. 

But  in  seeking  a  market  among  the 
builders  of  new  homes,  a  somewhat  more 


complex  condition  is  met.  The  architect 
is  probably  the  first  factor  to  come  into 
contact  with  the  owner.  Perhaps  a  heat¬ 
ing  engineer  is  later  called  into  consul¬ 
tation.  Finally,  a  heating  contractor  bids 
on  the  work  of  installing  the  heating 
plant.  Fortunate,  indeed,  is  the  gas 
company  that  has  told  the  story  of  gas 
service  so  well  and  so  convincingly  that 
all  these  folks  are  on  its  side. 

The  architect  can  be  won  over  to  gas 
by  helping  him  to  specify  it  and  by  pro¬ 
viding  him  with  interested  and  intelli¬ 
gent  service.  The  Committee  on  Archi¬ 
tects  and  Builders  Service  has  covered 
this  subject  thoroughly.  The  same  fun¬ 
damentals  apply  to  the  heating  engineer 
and  general  contractor. 

The  heating  contractor  should  be 
given  every  opportunity  to  become  in¬ 
timately  acquainted  with  gas  heating. 
Moreover,  he  should  have  a  thorough 
understanding  of  the  way  in  which  the 
equipment  is  sold.  It  is  an  excellent  idea 
for  any  gas  company  to  have  an  under¬ 
standing  with  the  heating  contractors  as 
early  in  the  game  as  possible,  so  that 
there  will  be  a  minimum  of  misunder¬ 
standings  on  such  subjects  as  discounts, 
commissions,  etc.  The  right  of  every 
reputable  heating  contractor  should  be 
respected,  and  due  consideration  given  to 
customs  prevailing  in  the  heating  trade. 

Take  these  recommendations  for  what 
they  are  worth — they  aren’t  original. 
They  are  a  summary  of  the  progress  of 
the  companies  that  have  been  most  suc¬ 
cessful  in  selling  gas. 

It  has  been  suggested  that  next  year’s 
committee  might  profitably  concern  it¬ 
self  with  a  study  of  the  house-heating 
load,  its  diversity  factors,  its  relation  to 
temperature  changes,  etc.  We  would  pre- 
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fer,  however,  to  have  the  investigation 
of  such  subjects  delegated  to  the  proper 
committees  in  the  Technical  and  other 
Sections. 

We  suggest  that  it  concern  itself  with 
a  study  of  the  house-heating  market,  of 
the  best  means  of  reaching  that  market 
with  sales  effort  and  advertising,  with 
the  problem  of  exerting  influence  upon 
the  building  trade  factors  and  winning 
them  over  to  gas.  Let  us  have  as  wide  a 
distribution  of  their  findings  as  possible. 


The  new  House-Heating  Committee 
will  find  its  task  easier  if  Association 
Headquarters  keeps  its  chairman  posted 
on  developments  and  problems  along 
that  line. 

The  retiring  committee  does  not  claim 
half  of  the  credit  for  the  remarkable 
increase  in  gas  heating  this  year,  but  it 
does  believe  that  the  Commercial  Section 
itself  will  find  very  few  occasions  to 
apologize  for  the  results  of  its  steward¬ 
ship. 


DIRECT  MAIL  ADVERTISING 


Homer  J.  Buckley,  President,  Buckley,  Dement  &  Co.,  Chicago,  Illinois. 


One  of  the  most  fertile  fields  for  the 
effective  and  intelligent  application  of 
direct  mail  advertising  as  a  potential  re¬ 
sultful  product  of  tangible  business  is 
among  the  gas  companies  of  the  United 
States.  And  yet,  it  is  a  field  that  seems 
to  have  neglected  or  disregarded  its  use 
on  any  intelligent  plan  of  operation  such 
as  can  be  found  among  industrial  and 
distributing  merchandising  firms  of  the 
country. 

Direct  mail  advertising  is  not  prac¬ 
ticed  with  any  degree  of  intelligence  ap¬ 
proaching  a  carefully  developed  plan,  in 
the  gas  industry,  because  too  many  com¬ 
mercial  managers  have  not  given  it  the 
proper  consideration  that  they  should, 
and  further  because  they  have  left  this 
important  branch  of  sales  promotion  to 
haphazard  putting  together  an  eleventh- 
hour  preparation  by  some  subordinate 
who  is  not  qualified  by  experience  to  do 
the  job  right. 

My  analysis  of  gas  company  direct 
mail  advertising  proves  to  me  conclu¬ 


sively  that  it  is  amateurish — decidedly 
amateurish. 

Here  and  there  I  find  some  fairly  good 
efforts  employed  on  customer  ownership 
sales  work,  but  even  in  those  instances 
it  is  spasmodic. 

Building  the  right  kind  of  direct  mail 
advertising  requires  a  complete  and 
thorough  understanding  of  the  sales  ap¬ 
proach. 

If  personal  selling  requires  tact,  per¬ 
sonality,  approach,  interest  and  action 
to  enthuse  the  prospect  to  the  point  of 
purchase  and  the  decision  to  buy,  then 
it  must  be  emphatically  understood  that 
not  only  are  these  requirements  neces¬ 
sary  in  direct  mail,  but  they  must  be  so 
organized  that  every  point  is  cleverly 
worked  out  to  get  the  attention  and  in¬ 
terest  of  the  prospect,  under  conditions 
which  the  personal  salesman  can  deter¬ 
mine,  but  which  the  direct  mailing  can¬ 
not  control  in  the  same  degree,  and  what 
you  say,  how  you  say  it  and  when  and  to 
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whom  you  say  it  means  success  or  fail¬ 
ure. 

I  venture  the  statement  that  60%  or 
more  of  the  so-called  direct  mail  adver¬ 
tising  issued  by  gas  companies  is  waste¬ 
ful  and  I  say  this  because  my  check-up 
shows  that  most  gas  companies  use  it 
in  a  hand-to-mouth  fashion  with  no 
thought  of  continuity. 

What  the  gas  companies  require  in 
their  direct  mail  advertising  is  a  unified 
plan  and  objective  with  a  good  follow¬ 
up  system. 

You  commercial  managers  must  get 
this  thought  firmly  fixed  in  your  minds. 
While  you  are  affiliated  with  a  great 
public  service  corporation,  and  in  many 
instances  enjoying  a  monopoly  of  your 
basic  product,  you  are  nevertheless 
managers  of  a  great  retail  business — and 
while  many  needful  and  useful  appli¬ 
ances  are  your  great  merchandise  offers, 
you  are,  nevertheless,  selling  a  service 
and  service  is  the  biggest  thing  in  busi¬ 
ness.  It’s  the  thing  that  produces  profit, 
good  will,  increased  sales  and  satisfied 
customers.  Selling  the  use  of  gas  appli¬ 
ances  is  your  big  job  today. 

Recently  I  built  a  new  home,  and  like 
many  other  men  who  undertake  such  a 
project,  I  was  looking  about  for  new 
ideas ;  of  economy,  comfort  and  conven¬ 
ience.  I  answered  an  advertisement  of 
the  Bryant  Domestic  Gas  Heater  and  got 
a  very  courteous  and  prompt  reply  from 
them  saying  they  had  forwarded  my  in¬ 
quiry  to  the  gas  company  in  the  village 
where  I  resided.  Over  a  month  elapsed 
before  I  heard  from  the  local  gas  com¬ 
pany  and  then  only  a  perfunctory  reply 
asking  me  to  call. 

Here  I  was  a  good  prospect  for  many 
new  appliances,  building  a  new  home, 


and  from  that  day  to  this  I  have  not 
heard  from  the  gas  company. 

They  had  no  follow  up  on  inquiries  of 
new  home  builders. 

They  had  no  direct  mail  plan. 

Their  idea  of  direct  mail  was  putting 
an  occasional  stuffer  in  the  envelope  con¬ 
taining  the  gas  bill. 

The  result  in  my  particular  case  was 
another  company  got  the  order  for  the 
gas  heater,  the  water  heater  and  the  gas 
stove. 

My  experience  is  not  unusual — it’s 
typical  of  what’s  going  on  every  day  in 
the  year. 

Direct  mail  advertising  is  the  medium 
of  sales  promotion  that  you  can  use — to 
make  sales  at  the  point  of  purchase — 
and  if  there  is  anything  needed  in  your 
business  today,  it  is  more  concentrated 
effort  to  create  interest  in  the  uses  of 
gas,  with  emphasis  on  the  economy,  con¬ 
venience  and  comfort  of  gas,  and  with 
this  thought  put  over  to  your  customers, 
you  can  double  the  sales  of  your  appli¬ 
ances. 

The  fault  that  I  have  to  find  (and 
mind  you  I  am  offering  this  criticism 
not  for  the  sake  of  finding  fault,  but 
rather  to  be  helpful)  is  that  the  gas  com¬ 
panies’  direct  mail  advertising  is  one¬ 
time  effort. 

What  would  you  think  of  a  salesman 
who  called  on  a  prospect  once — and  did 
not  get  an  order — and  didn’t  come  back 
again.  And  yet  one  of  the  outstanding 
sales  managers  of  the  country  tells  me 
that  this  one  thought  is  the  reason  for 
such  heavy  mortality  in  personal  selling. 

There  are  too  many  one-call,  one-time 
salesmen. 
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The  records  of  1,000  retail  merchants, 
who  kept  an  accurate  check  on  sales¬ 
men’s  calls  over  a  period  of  a  year  for 
their  trade  association,  resulted  in  this 
situation : 

48%  of  the  salesmen  made  one  call  and 
did  not  call  again. 

25%  of  the  salesmen  made  two  calls. 
15%  of  the  salesmen  made  three  calls. 
12%  of  the  salesmen  made  four  calls  or 
more. 

And  the  orders  given  by  these  mer¬ 
chants  showed  that  87  %  of  the  business 
placed  was  given  to  those  salesmen  who 
called  four  times  or  more. 

It  was  the  persistent  calling  and  tell¬ 
ing  that  got  the  business — not  the  one¬ 
time  calls. 

So  it  is  with  direct  mail  advertising, 
which  is  the  next  best  selling  effort  you 
can  employ  to  personal  selling. 

When  you  use  direct  mail  selling  you 
do  not  have  to  contend  with  many  of  the 
handicaps  and  costs  of  personal  selling. 

Direct  mail  does  not  know  rainy  days 
or  stormy  days — Uncle  Sam’s  postman 
calls  every  day. 

The  postman  gets  the  interview  when 
salesmen  are  turned  away — nobody 
home.  And  you  can  make  the  call  and 
tell  your  story  at  a  cost  of  1/10  of  per¬ 
sonal  selling. 

I  said  something  a  little  while  ago 
about  qualifications  to  prepare  direct 
mail  advertising,  and  the  tendency  to 
leave  this  to  just  “somebody.” 

I  want  to  emphasize  that  successful 
direct  mail  advertising  is  a  highly  spe¬ 
cialized  job,  requiring  understanding  far 


beyond  copy-writing  and  pretty  pictures 
put  together  in  the  art  of  printing.  It 
requires  planning,  analysis  of  the  reason 
why — then  a  plan — and  most  important 
of  all,  a  study  of  the  market — the  mail¬ 
ing  lists. 

Every  gas  company  can  round  out 
their  general  advertising  program  by  the 
intelligent  use  of  direct  mail. 

Mr.  J.  V.  Long  of  the  Philadelphia 
Company  over  at  Pittsburgh  told  a  very 
interesting  story  at  our  recent  direct 
mail  convention  of  what  their  company 
was  doing  in  applying  direct  mail  and 
follow-up  methods,  in  selecting  this  one 
instance. 

“We  took  a  store  that  was  operating  at 
a  loss  of  $20,000  a  year  and  within  three 
years  built  that  store  up  to  a  point  where 
it  was  making  a  profit  of  over  $25,000 
per  year.  With  the  same  mailing  list 
we  sold  350  washers  in  one  month,  an 
achievement  unknown  previously  in  the 
electrical  appliance  industry.  These  ma¬ 
chines  selling  at  $150  were  not  ones  that 
would  move  easily,  but  as  I  said  we  sold 
350  of  them  in  one  month  by  the  use  of 
direct  mail. 

• 

“In  a  little  over  a  year  we  have  in¬ 
stalled  23,000  of  a  certain  type  of  fixture 
in  the  homes  of  Pittsburgh.  And  in  a 
campaign  consisting  of  four  pieces  of 
direct  mail  matter  to  1200  storekeepers 
we  were  successful  in  securing  orders  for 
over  300  of  these  customers  of  ours.” 

Right  here  I  want  to  bear  down  heavily 
on  the  fact  that  too  many  gas  company 
men  think  they  have  a  perfect  list  be¬ 
cause  they  have,  the  actual  names  of  gas 
users  and  meter  installations,  and  here  is 
where  a  great  waste  often  takes  place. 

Lists  should  be  inventoried,  classified 
and  sub-classified  and  the  campaign 


planned  to  meet  the  needs  of  each  group, 
enabling  the  presentation  or  sales  talk 
to  be  made  to 

1.  Homes  with  small  children. 

2.  Homes  with  garages  without  heat. 

3.  Residence  homes  and  number  of 
baths  in  homes. 

4.  Apartment  homes  to  be  eliminated 
on  certain  appeals. 

And  many  other  groupings  that  do  not 
occur  of  the  moment. 

This  enables  the  direct  mail  to  be 
planned  on  a  selective  basis — and  not 
on  a  mass  basis — which  in  my  opinion 
is  wasteful  and  expensive. 

You  must  understand  direct  mail  ad¬ 
vertising  in  the  general  scheme  of  ad¬ 
vertising  and  selling  if  you  are  going 
to  use  it  right — and  I  tell  you  very 
frankly  that  it  is  a  selective  medium,  and 
its  work  usually  begins  where  other 
forms  of  advertising  leave  off.  You  can 
use  it. 

1.  To  bring  customers  into  your  store. 

2.  To  get  inquiries  by  ’phone,  mail 
and  personal  visit  to  your  office. 

3.  To  pave  the  way  for  a  salesman’s 
call. 

4.  To  cultivate  a  broader  and  a  more 
general  appreciation  of  the  use  of 
gas. 

5.  To  make  direct  sales. 

6.  To  cultivate  a  spirit  of  service  and 
make  friends  and  boosters  of  your 
company. 

Its  distinct  advantages  as  a  means  of 
sales  promotion  and  business  building 
are  enumerated  in  the  following  points : 

1.  By  using  good  lists  of  logical  pros¬ 
pects  there  is  a  minimum  waste  of 
printed  matter. 


2.  You  can  reach  all  your  prospects  in 
a  field  within  a  few  hours. 

3.  Mail  advertising  can  be  used  to 
secure  business  direct  or  to  prepare 
the  way  for  and  back  up  your  sales¬ 
men. 

4.  You  can  take  advantage  of  an  op¬ 
portune  market,  or  business  condi¬ 
tions,  through  appropriate  adver¬ 
tising  released  at  the  psychological 
moment. 

5.  Direct  mail  appeals — especially  let¬ 
ters — have  an  intimate  personal 
touch  that  carries  weight  with 
prospects.  A  letter  or  a  mailing 
folder  is  a  talk  to  one  man  in  his 
easy  chair  at  home  after  dinner,  or 
at  his  desk  during  the  day. 

6.  Your  sales  strategy  is  hidden  from 
competitors.  No  one  knows  the  na¬ 
ture  of  your  communication  except 
those  who  receive  it. 

7.  It  permits  you  to  key.  results.  Di¬ 
rect  advertising  has  the  one  great 
advantage  of  remaining  under  the 
eye  of  the  one  for  whom  it  is  work¬ 
ing.  He  can  watch  it,  guide  it  and 
develop  it  intelligently. 

8.  You  can  get  prompt  action.  Your 
proposition  is  placed  in  the  hands 
of  your  prospect,  accompanied  by 
an  order  blank,  return  envelope, 
postcard  or  other  medium  of  reply. 

9.  You  can  build  up  an  intimate,  per¬ 
sonal  acquaintance,  and  good  will 
among  your  prospects  and  custom¬ 
ers  at  relatively  small  expense. 
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“WHAT  THE  ARCHITECT  NEEDS  FROM  YOU” 


S.  F.  Voorhees,  Chairman ,  Committee  New  York  Chapter,  American  Institute  of 

Architects,  New  York,  N.  Y. 


I  suppose  the  logical  way  to  start  this 
talk  is  to  give  a  picture  of  the  architect 
as  I  see  him,  but  before  doing  so,  I’ll 
give  you  a  couple  of  outside  views.  A 
prominent  labor  leader,  talking  about 
architects  to  me  not  long  ago,  gave  a 
definition  which  may  interest  you.  Per¬ 
haps  you  have  the  same  idea.  It  seems 
that  someone  came  into  a  building  and 
asked  a  workman  if  the  architect  was 
there.  He  said,  “I  don’t  know,  but 
there’s  a  guy  around  here  that’s  got 
spats  on,  wearing  gloves  and  a  cane. 
Maybe  that’s  him.” 

I  suppose  I  might  add  the  salesman’s 
view  of  the  architect.  One  salesman 
considers  an  architect  the  fellow  who  has 
his  name  on  the  door,  his  office  is  some¬ 
where  deep  within,  and  he  is  always  in 
conference.  I  might  also  give  you  a  pic¬ 
ture  of  what  the  architect  thinks  of  the 
salesman  but  perhaps  that  wouldn’t  be 
very  profitable. 

I  just  want  to  take  a  little  of  your  time 
to  describe  the  architect’s  place  in  the 
building  industry,  his  functions  some¬ 
what  in  detail,  and  that  will  naturally 
lead  to  some  consideration  of  what  he 
needs  to  know  about  gas  :  and  then  some 
suggestions  as  to  the  best  method  of 
reaching  him. 

The  building  industry  functions  in 
providing  the  buildings  for  the  rest  of 
the  economic  community.  Considering 
the  men  who  work  in  the  building  indus¬ 
try,  considering  their  functions  and  the 


service  they  perform,  in  groups  at  least, 
I  think  you  will  find  they  naturally  fall 
into  five  divisions.  I  have  named  them 
as  follows : 

1 —  Investment 

2 —  Design 

3 —  Management 

A — Labor 

5 — Material  supply 

Investment  includes  bankers  and  men 
interested  in  financing  building  opera¬ 
tions, — real  estate  operators  or  realtors. 
The  category  of  *  design  includes  the 
architect  and  engineer.  The  category 
of  management  includes  the  builders, 
contractors,  sub-contractors,  etc.  In  the 
category  of  labor  we  have  mechanics, 
both  skilled  and  unskilled.  In  material 
supply,  all  of  the  manufacturers  and  ma¬ 
terial  dealers  who  provide  the  materials 
and  deliver  them  to  the  building. 

All  these  functions  may  be  combined 
in  one  person,  I  suppose.  The  building 
of  a  chicken  coop  requires  the  services 
of  only  one  man  and  he  is  the  banker, 
the  architect,  the  engineer,  the  builder, 
the  material  supplier  and  all  the  rest.  It 
is  quite  possible  that  the  above  funda¬ 
mental  functions  are  performed  even  in 
that  simple  operation.  In  a  large  opera¬ 
tion  the  number  of  men  involved  runs 
into  the  hundreds,  if  limited  to  the  men 
at  the  site.  If  you  go  back  beyond  site 
and  take  into  consideration  the  men  who 
work  on  the  materials  furnished,  it 
would  run  into  thousands. 

The  architect  falls  in  the  category  of 
design  so  far  as  his  dominant  service  in 
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the  building  industry  is  concerned.  And 
what  does  he  do?  Reduced  to  the  sim¬ 
plest  terms,  I  think  we  may  consider  that 
the  architect  designs  the  mechanism — 
the  building — to  be  used  by  his  client  to 
render  certain  services,  either  to  himself 
or  to  others.  A  building  is  an  instru¬ 
ment  of  service — it  is  a  machine,  and  the 
architect  must  know  what  this  machine 
is  to  do.  After  he  has  agreed  upon  the 
definition  of  service  by  the  building  with 
his  client,  then  it  is  his  job  to  translate 
such  services  into  form  for  work. 

Now,  what  are  the  services  that  a 
building  is  designed  to  perform,  con¬ 
sidering  the  building  as  a  mechanism? 
I  think  you  can  pick  out  the  dominant 
ones  as  something  like  this  :  The  services 
of  support,  of  security,  of  access,  of  com¬ 
fort,  of  transportation,  and  last  but  not 
least,  the  service  of  beauty.  And  then, 
of  course,  you  have  a  large  number  of 
special  services  in  connection  with  par¬ 
ticular  buildings  for  process  work  and 
manufacturing. 

The  means  for  the  service  of  support, 
very  obviously,  are  the  columns,  walls, 
foundations,  floor  structure,  and  so  on. 
In  the  service  of  security — that  is  the 
protection  of  the  building  and  its  oc¬ 
cupants  and  contents  against  outside 
forces — you  have  the  walls,  the  windows, 
the  roof,  doors,  etc.,  performing  the 
function  of  protecting  against  the  en¬ 
trance  of  animals,  including  humans, 
weather,  fire,  dirt,  etc.  The  service  of 
access,  of  course,  includes  providing  for 
corridors,  shafts,  stairways,  etc.,  permit¬ 
ting  the  occupants  to  move  into  and 
throughout  the  building.  The  service  of 
comfort,  not  luxury,  required  because 
the  building  is  to  be  occupied  by  men, 
comprises  lighting,  both  artificial  and 
natural,  ventilation,  artificial  and  natu¬ 
ral,  air  conditioning,  heating,  and  one 
factor  that  is  probably  overlooked,  and 


which  is  of  great  comfort — the  facility 
for  looking  out. 

As  to  this  latter  service,  let  me  digress 
for  a  minute.  We  made  a  study  a  while 
ago  to  see  if  it  would  be  cheaper  to  put 
in  windows  as  is  normally  done,  or  leave 
out  all  windows  and  put  in  artificial 
light  and  ventilation  only.  It  may  sur¬ 
prise  you  to  know  the  cheaper  method 
was  the  latter  one.  It  would  have  been 
cheaper,  so  far  as  the  cost  in  this  par¬ 
ticular  building  was  concerned,  and  it 
was  an  average  office  building,  to  leave 
out  windows  entirely.  The  one  fact  we 
all  realize  is  that  we  must  have  relief 
in  a  building  and  be  able  to  look  out  the 
windows.  Perhaps  some  time  in  the  fu¬ 
ture  we  may  change  and  we  may  not  find 
that  necessary,  but  as  the  human  mind 
is  now  constituted,  we  must  have  this 
opportunity  of  relief  to  our  mental  strain 
by  looking  out  of  the  window. 

And  just  think  of  the  fact  that  in 
many  buildings  where  workers  are  forty 
to  sixty  feet  back  from  the  windows, 
maybe  eighty  feet,  they  look  out  and  all 
they  see  is  the  sky.  And  in  such  cases 
that  is  about  the  only  service  that  the 
window  performs.  That  depth  of  office 
or  workshop  space  requires  artificial  re¬ 
inforcement  for  both  light  and  ventila¬ 
tion. 

The  next  category  is  transportation,  I 
mean  by  that  mechanical  transporta¬ 
tion — elevator  systems.  In  our  experi¬ 
ence,  buildings  of  more  than  four  stories 
high  require  elevator  systems.  As  the 
building  becomes  large  and  more  com¬ 
plex,  it  practically  involves  all  the  fac¬ 
tors  of  a  railroad  job.  We  have  a  build¬ 
ing  in  New  York  that  we  are  just  com¬ 
pleting,  the  Telephone  Building  on  West 
Street — 32  stories  high.  One  of  the  most 
important,  I’ll  say  the  vital  thing  in  that 
building,  is  the  elevator  system.  We 
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must  take  people  up  and  down  and 
throughout  that  building  with  a  mini¬ 
mum  of  lost  time,  and  in  the  most  eco¬ 
nomical  manner  possible. 

And  I  come  last  to  perhaps  one  of  the 
most  important  services  that  the  build¬ 
ing  renders,  and  that  is  the  service  of 
beauty.  I  am  using  beauty  in  the  broad¬ 
est  possible  sense.  I  mean  the  service  of 
pleasing  the  eye.  In  that  respect  the 
building  serves  not  only  the  owner  and 
the  occupants  of  the  building,  but  it 
serves  the  whole  community.  In  our 
experience  we  have  never  known  an 
owner  to  ask  us  to  design  an  ugly  build¬ 
ing.  Frequently  the  request  has  been 
that  it  be  neat,  that  there  should  be  no 
architecture  on  it — some  people  miscon¬ 
ceiving  the  architect’s  function  to  be  the 
application  of  more  or  less  useless  orna¬ 
ment. 

So  far  as  the  architect  is  concerned  in 
beauty,  his  primary  consideration  is  so 
to  dispose  the  masses  of  the  building, 
color,  texture,  etc.,  that  the  result  will 
be  pleasing  and  to  do  it  without  sacri¬ 
ficing  or  paying  for  that  service  by  loss 
of  interior  space. 

In  order  to  design  the  mechanism 
which  is  going  to  perform  these  services, 
what  does  not  the  architect  need  to 
know?  He  needs  to  know  the  character¬ 
istics  of  the  materials,  devices  and  serv¬ 
ices  which  are  available  for  his  particu¬ 
lar  needs,  for  the  needs  of  his  particular 
building ;  and  in  addition  to  that,  he 
needs  to  know  the  potentialities  of  these 
same  things  for  development  for  his  par¬ 
ticular  needs.  It  seems  to  me  there  can 
be  no  question  about  that  in  the  minds 
of  the  men  here — the  mention  of  it  will 
be  sufficient. 

Now  I  come  to  the  question  that  I 
think  is  particularly  interesting  to  you. 


What  does  the  architect  need  to  have 
from  you?  More  personally,  what  do  I 
need  to  have  from  you,  the  representa¬ 
tives  of  the  Commercial  Section  of  the 
gas  industry?  Well,  you  will  see  right 
away  that  your  industry  should  supply 
our  needs  in  the  category  of  comfort¬ 
lighting  and  heating. 

Gas  for  lighting  service  in  modern 
buildings  is  designed  for  use  chiefly  in 
emergencies.  While  gas  was  generally 
used  for  illumination  a  generation  ago, 
it  has  been  largely  superseded  by  elec¬ 
tricity.  In  the  last  twenty-five  years  in 
my  own  practice  the  use  of  gas,  even  for 
emergency  purposes,  has  been  much  re¬ 
duced  and  I  believe  that  is  the  general 
practice.  Hence,  there  is  little  in  this 
field  that  the  architect  needs  to  know. 

The  great  use  for  gas  then  is  in  the 
service  of  heating  and  of  this  the  archi¬ 
tect  needs  to  know  much. 

The  outstanding  use  for  gas  in  house 
or  residential  service  is  undoubtedly  for 
cooking  and  for  water  heating.  I  have 
not  found  that  electric  cooking  has  been 
economical  or  particularly  satisfactory, 
but  gas,  as  compared  with  coal,  in  my 
own  personal  experience  is  far  superior. 
Further,  there  are  two  general  uses  for 
gas  in  heating  that  the  architect  needs 
to  know  about.  One  is  what  I  might 
call  space  heating,  either  total  or  for 
reinforcement,  and  the  other  auxiliary 
heating.  By  surface  heating,  I  mean  the 
heating  of  the  entire  house  or  an  apart¬ 
ment,  or  a  room,  with  gas  alone,  either 
by  direct  radiators  of  straight  gas  or 
gas-steam,  or  by  the  burning  of  gas  in 
the  furnace  and  transmitting  the  heat 
units  to  the  radiators  by  means  of  steam 
or  water. 

Now,  coming  to  the  other  factor,  and 
that  is  the  so-called  auxiliary  heating — 
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where  your  house  or  apartment  is  heated 
by  steam  or  hot  water  or  some  central 
heating  plant,  and  you  want  your  own 
means  of  adding  to  that  heat.  The  jani¬ 
tors  in  some  apartment  houses  cannot  be 
depended  upon.  You  have  lots  of  heat 
in  the  middle  of  the  day  when  you  don’t 
want  it,  and  none  in  the  morning  and 
evenings.  So  you  need  something  in  the 
way  of  a  fireplace  that  you  can  burn  to 
get  that  quick  heat  that  you  feel  neces¬ 
sary,  and  it  adds  very  much  to  starting 
the  dav  right. 

I  am  very  glad  to  see,  from  traveling 
through  the  exhibition  hall,  that  gas 
logs  are  going  out  of  style.  They  were 
the  worst  things  that  were  ever  put 
over ;  terrible  imitations,  horrible  look¬ 
ing  things,  in  my  judgment,  so  I  am 
interested  to  see  the  trend  in  develop¬ 
ment  of  radiant  heaters.  But  frankness 
compels  me  to  state  they  are  not  beauti¬ 
ful  yet.  I  don’t  see  how  I  could  be  very 
much  interested  in  persuading  an  owner 
to  put  in  a  radiant  heater  until  it  gives 
not  only  the  service  of  heat  and  comfort 
but  also  the  service  of  beauty. 

Every  time  I  have  heard  a  man  pro¬ 
posing  to  build  a  house  in  the  country, 
he  says,  “I  want  a  fireplace  I  can  burn 
wood  in,”  and  he  usually  says  “logs.” 
Certainly  because  of  that  service  of 
beauty — it  appeals  to  him.  In  the  city, 
apartment  houses  make  a  great  point 
of  the  fireplaces  that  are  supposed  to 
burn  wood  or  coal.  Why  not  develop 
the  radiant  heater,  which  certainly  has 
potentialities  in  it,  not  only  for  the  pur¬ 
pose  of  giving  heat  but  also  this  service 
of  beauty, — this  bright  spot  which 
makes  the  room  seem  homelike  and 
cheerful.  That’s  beauty  and  that’s  the 
thing  we  want.  I  think  here  is  a  great 
opportunity. 

Every  time  something  new  is  brought 
out,  it  is  more  or  less  imitative.  Most 


of  the  heaters  that  make  a  pretense  of 
beauty  include  andirons  in  design.  And¬ 
irons  belong  with  wood,  not  a  radiant 
heater.  Isn’t  there  an  opportunity  to 
increase  your  sales  by  giving  the  home 
owner  this  desirable  form  of  auxiliary 
heating,  but  also  corresponding  beauty? 

For  the  use  of  gas  in  residential  serv¬ 
ice,  therefore,  the  architect  needs  to 
know  all  of  the  characteristics  of  the  ap¬ 
pliances  which  are  available  for  cooking, 
water  heating,  space  heating  and  auxil¬ 
iary  heating.  What  provision  should  be 
made  for  flues,  piping,  controls,  etc.  ? 
In  what  cases  is  gas  preferable  to  other 
fuels  ? 

In  commercial  and  industrial  buildings 
gas  is  in  common  use  for  incidental  heat¬ 
ing  purposes,  such  as  water  heating, 
cooking  for  restaurants  and  the  like,  and 
questions  arise  in  design  similar  to  those 
in  residential  design  and  the  architect 
needs  information  of  the  same  sort. 

Water  heating  for  high  buildings  is 
a  real  problem.  In  a  building  twenty- 
five  or  thirty  stories  high,  the  water 
pressures  become  so  great  that  some 
means  must  be  devised  to  protect  the 
fixtures  and  the  users  from  the  effects 
and  one  of  the  best  means  is  to  divide 
the  building  into  pressure  zones.  But 
this  brings  in  the  matter  of  heating  the 
water  in  the  several  zones.  We  have 
used  steam  for  this  purpose.  Perhaps 
gas  may  be  a  better  source.  The  archi¬ 
tect  should  have  available  a  source  of 
reliable  information  for  cases  of  this 
kind. 

This  seems  to  be  a  good  place  to  speak 
of  another  use  for  gas  that  has  come  to 
my  mind  many  times.  Why  cannot 
manufactured  gas  be  supplied  to  build¬ 
ings  to  be  burned  in  boilers  in  place 
of  coal  or  oil  or  natural  gas?  The  heat 
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units  so  generated  could  then  be  dis¬ 
tributed  throughout  the  building  by  any 
of  the  standard  methods.  Steam  is  now 
generated  in  central  plants  and  distrib¬ 
uted  through  the  streets  to  customer 
buildings.  Rates  in  New  York  for  this 
service  are  such  that  it  is  usually  cheaper 
than  to  generate  steam  in  a  plant  in  the 
building.  If  steam  can  be  thus  generated 
and  distributed  at  a  profit  with  all  the 
costs  for  insulated  pipe,  condensation, 
losses,  etc.,  why  cannot  gas,  without 
such  costs,  be  distributed  in  sufficient 
volume  and  pressure  to  be  economical? 

One  great  saving  in  the  use  of  such  a 
fuel  source  would  be  the  possibility  of 
periodic  heating  service  in  each  build¬ 
ing.  By  that  I  mean  make  heat  avail¬ 
able  to  the  occupants  for  a  certain  num¬ 
ber  of  minutes ;  then  shut  off  for  a  short 
period ;  then  on  again  and  so  on 
throughout  the  day.  Certainly  now  a 
large  amount  of  heat  pours  out  of  open 
windows  because  it  is  easier  to  open  the 
window  and  leave  the  heat  on  than  it  is 
to  adjust  the  window  and  the  radiator 
to  a  proper  relationship  in  the  heating 
equation.  Periodic  heating  with  coal 
fired  plants  is  not  economical  but  gas 
could  be  easily  controlled  for  the  pur¬ 
pose.  Gas  appliances  for  special  uses 
in  industry  are  being  well  developed 
and  in  general  the  architect’s  needs  are 
being  well  cared  for.  Usually  the  manu¬ 
facturer  has  developed  his  own  methods 
and  devices  and  the  architect  merely 
makes  provision  in  the  building  as  di¬ 
rected. 

Then  there  is  considerable  general  in¬ 
formation  that  the  architect  needs  and 
it  varies  with  different  localities  and 
different  buildings.  What  is  the  reliable 
flow  pressure  at  the  buildings?  Is  it 
regular  or  highly  fluctuated?  What  is 
the  B.t.u.  content?  How  much  gas  have 
we  got  to  burn,  for  example,  if  we  put 


in  gas  engines,  as  we  do  in  some  of  our 
client's  buildings?  How  are  we  going  to 
take  care  of  the  impurities,  particularly 
water  and  tar  products?  It  looks  like 
tar,  and  smells  like  tar.  That  is  a  real 
factor. 

What  kind  of  traps  should  we  put  in 
at  the  entrance  and  how  lay  the  pipes 
throughout  the  building  so  we  can  draw 
off  anything  that  tends  to  clog?  Advice 
on  cleaning  gas  equipment  and  burners 
would  be  welcome  to  the  architect  and 
his  clients. 

What  should  be  the  minimum  size  of 
pipe?  We  use  three-quarter  inch  to  re¬ 
duce  clogging.  Should  pipe  be  galva¬ 
nized  or  black?  What  is  the  best  prac¬ 
tice  ?  Modern  buildings  in  the  Metro¬ 
politan  area  in  New  York  are  almost  all 
constructed  with  reinforced  cinder  con¬ 
crete  arches.  Cinder  fill  covers  the  pipes, 
and  even  with  galvanized  iron,  the  pipes 
will  rust  out — particularly  small  late¬ 
rals. 

One  other  very  important  matter  in 
connection  with  the  use  of  gas,  particu¬ 
larly  in  the  higher  buildings.  How  are 
we  going  to  take  care  of  the  flues  in  a 
building  thirty-two  stories  high  ?  Obvi¬ 
ously  it  is  quite  an  expense  to  carry 
flues  up,  and  yet  in  a  recent  high  build¬ 
ing  we  have  carried  all  our  kitchen  flues 
to  the  top  of  the  building.  I  believe  it 
is  vitally  important.  I  cannot  overstress 
that.  In  our  practice  we  feel  that  ade¬ 
quate  flues  should  be  provided  in  the 
structure  for  gas  burners.  Where  we 
don’t  know  about  gas,  whether  it  is  go¬ 
ing  in  or  not,  we  try  to  build  a  shaft 
somewhere  in  the  building,  in  which  we 
can  put  flues  and  risers  in  case  some  ten¬ 
ants  want  to  use  gas  in  quantities.  We 
prefer  to  put  in  shafts  because  with 
shafts  we  have  maximum  adaptability 
with  a  minimum  of  inconvenience.  If 
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we  don’t  do  that,  we  put  in  certain  flues 
according  to  the  best  hunch  we  have, 
in  guessed-at  locations  and  gas  risers 
in  guessed-at-locations.  Certainly,  I 
think  we  must  have  flues  for  all  large 
burners. 

Now,  with  that  picture  of  what  the 
architect  needs  to  know  about  gas  (it  is 
a  very  sketchy  picture,  I  know),  how  is 
he  to  learn?  How  is  he  to  find  out 
about  gas  and  its  uses  in  his  particular 
problems  ? 

I  would  put  down  as  one  of  the  most 
effective  ways,  and  also  perhaps  one  of 
the  most  difficult  ways,  that  of  the  per¬ 
sonal  services  of  a  qualified  gas  tech¬ 
nician,  to  describe  to  the  architect  the 
possibilities  of  gas  for  the  services  that 
he  wishes  to  provide  for  in  his  build¬ 
ing.  The  architect  has  some  problem 
of  heating.  If  he  can  call  upon  the  local 
gas  company  and  have  described  what 
he  needs  and  what  he  wants,  it  would 
help  materially.  For  instance,  I  need 
to  heat  water  in  four  pressure  zones  of 
a  building;  I  can  do  it  with  electricity, 
steam,  coal  or  gas.  What  are  the  rela¬ 
tive  merits  of  gas?  What  will  it  cost? 
So  forth  and  so  on,  so  that  I  may  judge 
whether  I  should  use  gas  or  something 
else.  A  man  of  that  sort  visiting  the 
architects  may  not  only  help  solve  the 
problem  of  the  moment  but  also  may 
leave  a  thought  behind  that  will  grow 
in  time  to  be  a  real  thing. 

A  man  came  in  the  other  day  to  in¬ 
terest  me  in  a  new  product.  He  was  a 
very  good  salesman.  He  asked  me  if  I 
had  any  use  for  it.  I  said  no.  He  re¬ 
plied  that  same  day  I  might  find  a  use 
for  it,  left  a  pamphlet,  which  is  of  the 
size  to  fit  in  our  files,  according  to  the 


A.l.A.  standards.  He  said,  “If  you  find 
occasion  to  use  something  like  this  on 
the  floor  or  wall,  call  us,  and  we’ll  see 
if  we  can’t  help  you  out.”  It  so  hap¬ 
pened  that  the  next  day  a  case  turned 
up  where  his  material  was  most  suit¬ 
able,  happily  for  the  salesman  and  the 
architect. 

So  much  for  the  personal  end  of  it. 
Now  about  the  matter  of  descriptive 
circulars,  etc.,  which  I  believe  are  equal¬ 
ly  valuable.  A  man  comes  in  to  see  you, 

he  tells  his  story  about  gas  and  before 

• 

he  is  gone  somebody  else  is  selling  you 
something  entirely  different  than  gas  ap¬ 
pliances.  Therefore,  you  need  to  leave 
some  record  behind.  What  should  that 
record  be?  In  my  estimation  it  should 
be  real  fundamental  data  as  to  the  serv¬ 
ice  which  the  gas  company  can  give  at 
the  building,  and  the  available  appli¬ 
ances  which  can  be  used  in  the  building. 
How  much  gas  do  they  burn?  What  do 
they  require?  How  do  they  look?  What 
will  they  cost?  This  data  should  be  in 
form  for  easy  filing  and  ready  reference. 

I  have  been  asked  today  how  much  the 
architect  influences  the  design  of  build¬ 
ings  and  the  use  of  gas  in  them.  I 
believe  to  a  very  large  extent. 

In  domestic  work  consider  the  small 
house,  large  house  and  the  apartment 
house.  So  far  as  small  houses  are  con¬ 
cerned,  speaking  of  the  territory  around 
New  York,  I  would  say  a  large  portion 
of  them  are  built  by  speculative  build¬ 
ers.  The  architect,  as  such,  has  a  small 
influence  in  this  class  of  building. 

Most  owner-built  houses,  even  small 
houses,  are  designed  by  architects.  The 
American  Institute  of  Architects,  for 
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the  benefit  of  the  small  house  builder, 
has  what  is  called  a  Small  House  Service 
Bureau.  New  York  has  one,  there  is 
another  in  Boston,  in  the  West,  and  so 
on,  which  provides  plans  which  can  be 
purchased  for  a  nominal  sum  by  the  in¬ 
tending  house  builder.  Apartment  houses 
are  built  from  stock  plans  and  from  de¬ 
signs  by  architects  and  under  their  su¬ 
pervision. 

I  suppose  a  large  proportion  of  office 
and  loft  buildings  are  designed  by  archi¬ 
tects.  Of  course,  some  speculative  work 
is  again  done  from  plans  by  the  “plan 
factory”,  and  the  builder  carries  on  the 
work  without  an  architect.  On  the  other 
hand,  certainly  in  prominent  office  and 
loft  buildings,  there  is  an  architect 
throughout  the  construction  and  the 
owner  is  naturally  guided  by  the  archi¬ 
tect’s  advice.  Most  industrial  buildings 
are  put  up  under  the  direction  of  a  tech¬ 
nical  man  of  authority — either  an  archi¬ 
tect  or  an  engineer. 

So  far  as  the  architect’s  influence  goes 
in  the  buildings  that  he  designs,  I  think 
it  is  very  large.  It  seems  to  me  very 
foolish  for  an  owner  to  engage  an  archi¬ 
tect  and  then  disregard  his  advice.  That 
is  not  my  experience,  by  any  means.  In 
fact,  owners  tell  us  what  they  want  in 
the  way  of  services  but  the  owners  ex¬ 
pect  us  to  tell  them  what  is  the  best 
method  of  providing  such  services.  We 
are  not  told  they  want  this  building  with 
three  or  four  elevators  of  such  size,  etc. 
We  are  told  they  want  elevators  for  a 
loft  building,  or  an  office  building,  and 
want  adequate  service  provided.  If  we 
can  show  and  recommend  the  use  of  gas 
to  the  advantage  of  the  owner,  such  ad¬ 
vice  is  taken  as  coming  from  an  expert 
who  knows  something  about  it. 


In  conclusion,  if  this  somewhat  ram¬ 
bling  and  necessarily  general  talk  has 
indicated  that  there  is  a  possibility  for 
closer  co-operation  between  the  archi¬ 
tects  and  the  gas  industry,  for  the  bene¬ 
fit  of  both,  then  I  shall  feel  that  your 
time  and  my  time  has  been  spent  to 
advantage  today. 

The  Chairman:  We  started  our  meet¬ 
ing  late  today  and  had  a  full  program.  I 
have  a  report  to  make  but  I  won’t  read  it 
at  this  late  hour.  I  would  be  remiss  in 
gratitude  and  respect  for  my  colleagues 
who  have  worked  with  me  this  year,  both 
men  and  women,  if  I  did  not  at  this  time 
pay  tribute  to  what  they  have  done  for 
you  and  for  me.  You  have  had  some 
efficient  men  and  women  working  for  you 
this  year.  They  have  done  fine,  construc¬ 
tive  work.  Without  their  help  my  task 
would  have  been  a  hard  one,  but  with 
their  help  and  encouragement  we  were 
able  to  get  through  a  trying  year. 

We  lost  Mr.  Stotz  last  year,  and  that, 
in  itself,  was  quite  a  blow.  After  a  while 
we  were  successful  in  securing  Mr.  Bur¬ 
dick,  who  has  done  very  good  work.  He 
is  rapidly  learning  the  gas  business ;  he 
did  not  know  the  fundamentals  of  the 
gas  business,  but  he  does  know  the  fun¬ 
damentals  of  national  cooperative  sales 
promotion  work. 

I  just  want  to  say  farewell  as  Chair¬ 
man.  I  will  still  be  in  the  ranks  and  I 
will  be  only  too  happy  to  do  anything  I 
can  for  the  coming  year’s  administra¬ 
tion,  in  an  advisory  capacity.  My  firm 
has  been  very  good  this  year  and  has 
spared  me ;  I  perhaps  haven’t  spared 
myself  as  much  as  they  have  spared  me. 

Of  course,  the  job  ahead  is  selling.  If 
that  were  not  so  there  would  be  no  need 
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for  a  Commercial  Section  of  the  Ameri¬ 
can  Gas  Association,  but  the  job  imme¬ 
diately  ahead  of  the  Commercial  Section 
is  to  sell  50%  more  gas  for  domestic 
purposes  in  the  next  three  years. 

It  is  the  Commercial  Section’s  respon¬ 
sibility  to  increase  domestic  gas  sales 
50%  in  three  years  and  it  can  only  be 
done  by  better  sales  methods  and  better 
sales  management  and  by  national  co¬ 
operative  sales  work  on  a  co-operative 
basis. 

To  do  so,  we  much  change  the  gas¬ 
buying  habits  of  our  domestic  customers. 
It  can  be  done,  of  course,  as  witness  the 
tremendous  sales  of  some  automobile 
companies  in  1924  in  a  highly  competi¬ 
tive  market.  Even  Henry  Ford  has  seen 
fit  to  better  the  appearance  of  the  Ford 
car  to  meet  the  competition  of  other  cars 
that  have  invaded  the  market  which  he 
dominated.  You  all  have  probably  seen 
his  national  advertising  featuring  “The 
Smart  Car.”  It  is  time  that  we  made  an 
analysis  of  the  selling  methods  employed 
in  our  industry  and  adopt  those  meth¬ 
ods  that  will  help  us  accomplish  this  ob¬ 
jective  of  50%  increase  in  domestic  gas 
sales  in  three  years. 

Fast  year  we  attempted  to  give  all 
members  of  the  Association  the  benefit 
of  better  selling  methods  through  our 
Sales  Stimulation  Service,  and  while  this 
service  lacks  much  to  be  desired,  in  my 
opinion  it  is  a  start  in  the  right  direc¬ 
tion.  It  can  be  made  the  finest  sales 
service  that  one  could  desire  provided 
we  have  the  wholehearted  support  of  the 
gas  industry  that  such  an  effort  war¬ 
rants.  We  are  handicapped  because  of 
lack  of  funds  in  making  this  service 
what  it  should  be.  We  only  have  750 
subscribers  whereas  we  should  have 
1000. 

This  lack  of  national  co-operation  and 
unanimity  of  opinion  on  sales  plans  and 


ideas  is  holding  us  back  more  than  any 
of  you  realize.  We  are  hopeful,  how¬ 
ever,  that  when  the  Regional  Sales 
Councils,  whose  formation  is  now  prac¬ 
tically  completed,  begin  to  function,  that 
we  will  get  this  national  co-operation 
and  support  for  sales  plans  and  ideas 
promulgated  by  the  Association. 

Men  engaged  in  the  selling  of  gas 
need  the  inspiration  that  they  can  get 
only  through  association  with  other  suc¬ 
cessful  gas  men  and  men  outside  of  the 
industry  who  have  mastered  the  problem 
of  selling  the  maximum  of  commodities 
to  the  home.  We  tried  last  year  to  bring 
this  condition  about  through  the  Re¬ 
gional  Sales  meetings  at  Fake  Mohonk 
and  Gloucester.  We  need  more  of  this 
intimate  association. 

I  said  previously  that  we  must  change 
the  gas  buying  habits  of  present  and 
prospective  domestic  customers.  We 
must  do  more  than  that — we  must 
change  the  living  habits  of  such  cus¬ 
tomers  by  educating  them  to  have 
more  home  cooked  foods  and  the  hotel 
comforts  that  they  can  get  right  in  their 
own  homes,  i.e.,  automatic  cooking,  au¬ 
tomatic  water  heating,  automatic  house 
heating,  automatic  refrigeration,  sani¬ 
tary  garbage  disposal,  easier  laundering, 
etc.  We  have  all  of  the  necessary  articles 
to  perform  these  services  now  on  dis¬ 
play  at  this  convention. 

Perhaps  the  hardest  job  we  have  in 
front  of  us  is  to  change  the  habits  of 
thought  of  the  gas  men  themselves,  i.e., 
thinking  along  the  lines  of  what  has 
been  done  rather  than  what  can  be  done. 
We  must  do  some  things  in  a  different 
way.  For  instance,  it  seems  to  me  that 
at  every  convention  I  ever  attended  in 
the  gas  business  we  have  had  an  Archi¬ 
tects’  and  Builders’  Committee  make  a 
report.  The  men  who  headed  these  corn- 
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mittees  were  second  to  none  in  their  field. 
Notwithstanding  the  fact  of  our  experi¬ 
ence  in  the  past  we  are  still  trying  to 
educate  the  architects  to  be  salesmen  for 
us,  whereas,  most  architects  will  tell  you 
themselves,  they  will  not  be  salesmen 
for  any  commodity,  that  our  job  is  to 
educate  the  women,  as  they  finally  de¬ 
cide  what  is  to  go  into  a  house.  In  fact, 
the  architect,  in  the  last  analysis,  will 
do  exactly  what  women  want  him  to  do 
and  we  cannot  expect  the  architect  or 
the  builder  to  sell  devices  for  using  gas 
as  it  is  our  job  to  do  this  thing  with  the 
women  who  decide  what  is  to  go  in 
homes. 

Similarly,  we  hear  all  sorts  of  talk  of 
builders  putting  in  the  cheapest  and  the 
least  amount  of  gas  appliances  they  can 
get  by  with.  We  could  change  this  con¬ 
dition  if  we  sold  the  women  on  gas  ap¬ 
pliances,  because  the  speculative  builder, 
like  any  one  else,  must  meet  the  buying 
desires  of  his  customers  to  remain  in 
business.  Therefore,  it  is  our  job  to  sell 
the  women  of  this  country  on  the  neces¬ 
sity  of  gas  burning  appliances. 

The  Gold  Star  Plan,  which  Mr.  Can- 
niff  mentioned  in  his  very  excellent  pa¬ 
per,  will  furnish  one  way  of  doing  this. 
To  do  it  quickly  and  in  a  big  way  we 
must  bring  to  our  assistance  the  agencies 
that  other  industries  use  to  popularize 
the  radio,  silk  wearables,  automobiles, 
modern  bathrooms,  etc. — advertising. 
We  must  use  direct  mail  advertising — 
billboard  advertising — newspaper  ad¬ 
vertising — magazine  advertising.  We 
must  do  this  locally  and  nationally.  We 
must  day  in  and  day  out,  in  good  times 
or  bad,  incessantly  tell  the  story  of  what 
gas  can  do  to  make  for  better  living  in 
millions  of  homes  in  America. 

There  is  just  one  justification  for  the 
Commercial  Section,  and  that  is  the  abil¬ 


ity,  of  the  men  and  women  members  of 
the  Section  to  hold  and  increase  the  do¬ 
mestic  gas  business.  If  our  members 
cannot  hold  the  present  domestic  gas 
business  and  increase  it,  there  is  no  other 
justification  for  the  Commercial  Section, 
and  its  prestige  and  activities  will  grow 
less  and  less  as  the  years  go  on. 

Now,  that  is  our  responsibility.  The 
job  ahead  for  the  Commercial  Section 
is  selling,  and  we  have  to,  insofar  as  it 
is  humanly  possible,  so  conduct  our  sales 
work  that  we  may  increase  domestic  gas 
sales  50%  within  three  years,  and  not 
depend  on  gas  refrigeration  or  gas 
househeating  to  help  do  it. 

That  is  the  task,  that  is  the  job  ahead, 
and  it  is  going  to  require  selling  of  an 
unusually  successful  order.  I  am  trying 
to  fix  the  responsibility  of  the  commer¬ 
cial  men  as  a  whole.  It  is  not  my  job 
to  fix  the  responsibilty  of  any  individual 
commercial  man,  but  as  retiring  chair¬ 
man,  as  a  man  who  has  seen  this  sales 
activity  from  a  national  standpoint,  who 
has  had  the  opportunity  some  of  you 
have  not  had,  I  would  be  remiss  in  my 
duty  if  I  did  not  try  to  forcibly  impress 
upon  everybody,  and  ask  you  in  turn  to 
pass  on  the  message,  that  the  job  is 
selling  and  the  Commercial  Section  men 
have  a  responsibility  that  they  must 
translate. 

I  saw  a  cartoon  the  other  day.  Al¬ 
though  it  struck  me  as  funny,  it  has  a 
serious  meaning.  I  saw  a  capable  look¬ 
ing  farmer  with  a  well  loaded  truck  and 
two  fine  horses,  stuck  in  the  mud.  Auto¬ 
mobiles  in  back  of  him  kept  honking 
their  horns.  The  farmer  turned  around 
and  said,  “If  you  fellows  would  honk 
less  and  pull  or  shove  more,  I’d  get  out 
of  this  mud  and  you  could  go  on.”  I 
am  not  saying  that  in  a  critical  manner, 
but  I’ll  say  to  you  that  there  are  men  in 
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the  industry  who  believe  all  the  com¬ 
mercial  man  thinks  of  is  merchandise 
sales. 

I  have  been  in  the  business  thirty-two 
years  and  I  know  the  domestic  gas  busi¬ 
ness  was  built  up  by  the  large  sales  of 
gas  appliances — it  couldn’t  have  been 
built  any  other  way.  Home  Service  ac¬ 
tivities,  of  course,  increase  the  use  of 
gas  but  we  have  to  sell  the  maximum  of 
appliances  that  give  customers  the  maxi¬ 
mum  of  service,  if  we  are  to  secure 
maximum  gas  sales.  I  hope  in  the  farm¬ 
er  story  that  I  have  answered  some  men 
who  had  criticised  the  work  of  the  Com¬ 
mercial  Section.  Those  men  who  had 
greater  opportunities,  longer  experience, 
had  better  tell  us  how  we  can  do  it  bet¬ 
ter. 

I  heard  a  man  say  yesterday  that  the 
Commercial  Section’s  program  wasn’t 
the  kind  of  a  commercial  program  he 
thought  should  be  presented.  That’s 
fine ;  I’m  glad  he  said  so.  On  the  other 
hand,  we  had  no  previous  suggestions 
from  this  very  capable  young  executive 
and  had  to  go  ahead  and  do  the  best  we 
could. 

So  much  for  our  responsibility.  With 
responsibility  usually  comes  opportunity. 
I  don’t  need  to  prove  to  you  commercial 
men  and  women  that  we  have  the  oppor¬ 
tunities.  One  specific  instance.  In  one 
small  gas  property  they  sold  in  one 
month  80  automatic  storage  water  heat¬ 
ers  that  cost,  on  an  average,  $200.00,  and 
one  salesman  sold  over  40.  One  salesman 
sold  17  in  3  days.  That  shows  the  op¬ 
portunities.  The  market  for  gas  appli¬ 
ances  is  there.  The  average  gas  bill  is 
too  small.  Customers  by  and  large,  have 
a  legitimate  need  for  more  gas,  and  we 
have  to  find  the  means  whereby  we  can 
translate  that  legitimate  need  into  in¬ 
creased  gas  revenues. 


There  is  just  one  thing  that  will  do 
it.  Brains,  and  that  means  brains  of 
the  operators  managing  the  property, 
brains  of  the  sales  management,  and 
brains  of  the  salesmen  selling  the  goods. 
You  must  supply  some  of  the  brains  be¬ 
cause  the  best  salesman  needs  direction. 
The  hard  thing  in  this  organization,  as 
in  every  other  organization  and  industry, 
is  to  get  brainy  management. 

Gas  managements  must  have  vision ; 
they  must  believe  it  is  possible  to  do 
certain  things.  In  addition  to  having 
the  vision,  they  must  have  the  will  to  do. 
Without  the  will  to  do,  it  is  not  of  much 
use  to  have  the  vision.  If  we  have  the 
vision  and  will  to  do,  I  believe  we  can 
increase  gas  sales  50%  in  three  years. 

The  Commercial  Section  is  very  much 
interested  in  national  advertising.  The 
gas  business,  you  might  say,  is  national¬ 
ized.  I  say  it  is,  but  it  isn’t  nationalized 
as  it  should  be  even  yet,  so  far  as  na¬ 
tional  sales  activities  are  concerned.  I 
believe  Mr.  Canniff  will  get  farther  than 
I  have  been  able  to  do  this  year.  So 
far  all  we  have  been  able  to  do  is  to  lay 
the  ground  work,  perfect  the  organiza¬ 
tion.  Mr.  Canniff  is  fortunate  in  a  sense 
that  he  has  a  going  organization.  The 
Regional  Sales  Councils,  east  of  the 
Mississippi  River,  have  been  appointed, 
and  we  hope  to  get  good  results  from 
them. 

Mr.  Valentine  undertook  a  big  job  in 
his  gas  refrigeration  survey.  You  have 
no  idea  of  the  work  there  was  in  con¬ 
nection  with  that  survey.  In  addition 
to  that,  out  of  a  free  heart,  he  says  he 
will  start  the  preparation  of  a  Sales 
Usage  Manual,  another  job  involving 
considerable  sacrifice  of  his  time  and 
energy. 

I  haven’t  had  much  difficulty  in  get¬ 
ting  men  to  work  this  year.  You  saw 


588 


what  Miss  Swann,  Mr.  Canniff,  Mr. 
Valentine,  Mr.  Adams  and  Mr.  Bailey 
did  for  you,  but  we  have  to  have  more 
volunteers.  Roosevelt  said  that  every 
man  making  his  living  out  of  an  indus¬ 
try  owed  something  to  that  industry  in 
a  big  cooperative  way. 


In  conclusion,  I  want  to  thank  you  for 
staying  here  this  long.  I  hope  that  God 
will  spare  us  all  so  we  may  meet  again 
next  year. 

FINAL  ADJOURNMENT 
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Minutes  of  the  Industrial  Gas 

Section 


FIRST  SESSION 

Tuesday  Afternoon ,  October  13,  1925 


The  first  session  of  the  Industrial  Gas  Section  was  called  to  order  by  the 
Chairman,  Mr.  H.  O.  Loebell,  the  attendance  being  approximately  160  members 
and  guests. 


ADDRESS  OF  THE  CHAIRMAN 


H.  O.  Loebell,  New  York,  N.  Y. 


You  know  a  Chairman  is  always  un¬ 
fortunate  in  these  sectional  meetings,  in 
that  he  has  to  make  an  address.  All  of 
the  committees  usually  get  direction  from 
the  Chairman,  but  the  Chairman  never 
gets  very  much  direction  from  anybody. 

In  order  to  present  to  you  the  thoughts 
that  have  been  recurring  during  this 
period  of  one  year  that  is  closing  today, 
I  have  tried  to  make  an  analysis  of  our 
problems,  and  I  am  going  to  give  you  the 
high  spots  of  them  in  a  sort  of  story, 
that  may  be  of  advantage  to  the  incom¬ 
ing  Chairman  and  the  members  of  the 
Industrial  Section. 

The  function  of  this  Section  is  to  crys¬ 
tallize  the  combined  experience  and 
knowledge  of  the  membership  into  a 
working  plan  that  can  be  generally  ap¬ 
plied  to  help  the  members  in  securing  the 
industrial  load  in  their  respective  situa¬ 
tions. 


The  sub-committees  organized  to  carry 
on  the  active  work  in  analyzing  the  dif¬ 
ferent  phases  of  our  problem  will  report 
their  findings,  which  should  give  us  a 
better  understanding  of  the  different 
phases  of  our  work. 

It  remains,  therefore,  for  the  Chairman 
to  summarize  the  year’s  activities  and 
correlate  the  different  committee  reports 
into  one  picture  so  that  the  value  of  all 
the  committee  work  can  be  recognized 
and,  in  addition  to  that,  submit  a  report 
of  his  own  activities,  mainly  the  presenta¬ 
tion  made  to  the  Executive  Board  and 
Conferences  of  the  Association  as  a  rep¬ 
resentative  of  your  Section. 

It  is  obvious  to  anyone  familiar  with 
the  activities  of  the  Industrial  Gas  Sec¬ 
tion  that  there  are  two  distinct  phases 
in  our  work — the  commercial  and  the 
technical.  The  recognition  of  these  two 
phases  of  activity  by  the  industrial  gas 
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man  is  most  essential  because  it  isolates 
and  allocates  his  problems. 

The  commercial  activities  deal  pri¬ 
marily  with  the  sale  of  standard  equip¬ 
ment  used  in  established  and  well-known 
heating  operations,  and  the  committees 
dealing  with  this  phase  necessarily  will 
discuss  methods  of  merchandising,  dis¬ 
play,  advertising,  education  of  salesmen, 
etc. 

The  technical  phase  is  one  that  deals 
with  those  activities  which  by  their  nature 
require  an  analysis  of  the  heating  opera¬ 
tions  in  the  premises  of  our  customers. 
Invariably  they  involve  more  than  the 
fuel  utilization :  they  may  involve  design 
of  automatic  equipment,  plant  layout, 
and,  in  a  great  number  of  cases,  changes 
in  operation.  It  is  obvious  that  selling 
gas  to  this  class  of  consumers  involves 
an  analvsis  bv  technical  men  who  are 
skilled  industrial  engineers  and  combus¬ 
tion  experts.  The  committees  dealing 
with  this  phase  of  the  work  include  such 
activities  as  the  industrial  survey,  re¬ 
search  and  development,  study  of  rates, 
and  the  contact  with  technical  institu¬ 
tions.  This  division  makes  possible  a 
clearer  understanding  of  the  problem, 
which  is  all  essential  for  the  formulation 
of  policies  necessary  to  solve  those  prob¬ 
lems. 

The  position  of  the  industrial  depart¬ 
ment  manager,  therefore,  is  that  of  super¬ 
vising  two  functions.  In  the  commercial 
function  he  acts  as  a  sales  manager,  who 
carries  on  his  work  of  selling  standard 
equipment  in  much  the  same  manner  as 
the  domestic  or  hotel  divisions,  with  a 
display  room,  salesmen,  advertising,  etc., 
and  operates  as  a  merchandising  depart¬ 
ment.  His  prospects  are  the  manufac¬ 
turers,  whose  operations  having  been 
standardized,  make  it  possible  for  the 
gas  company  to  carry  equipment  in  stock 


and  connect  it  with  very  little  or  no  en¬ 
gineering  supervision. 

In  the  technical  division  his  work  is 
much  more  complex.  Here  he  has  no 
equipment  to  sell,  his  prospects  are  not 
interested  particularly  in  using  gas  or 
buying  furnaces.  They  are,  however,  in¬ 
terested  in  reducing  their  cost  of  produc¬ 
tion.  For  this  reason  it  is  the  industrial 
engineer  who  must  establish  the  contact 
and  arouse  interest  in  the  possibility  of 
introducing  an  innovation  in  the  opera¬ 
tions  that  will  result  in  economies  to  the 
manufacturer,  and  incidentally  add  load 
to  the  gas  company. 

The  opportunity  of  selling  gas  to  large 
production  plants  that  are  using  other 
fuels  at  present  is  very  great,  but  the 
problems  which  confront  us  in  securing 
this  load  deserve  a  detailed  analysis. 

First,  we  must  realize  that,  from  the 
standpoint  of  fuels,  gas  cannot  compete 
on  a  B.t.u.  basis  with  the  raw  fuels; 
therefore,  selling  gas  on  a  B.t.u.  basis  in 
competition  with  natural  fuels  is  out  of 
the  question.  To  install  gas-burning 
equipment  in  the  present  furnaces  does 
not  always  create  the  economies  neces¬ 
sary  to  justify  the  increased  cost  because 
the  increased  efficiencies  secured  with  gas 
do  not  always  offset  the  difference  in 
cost  per  million  B.t.u. ’s  of  the  fuel  dis¬ 
placed.  Therefore  it  is  essential  to  de¬ 
velop  equipment  that  in  addition  to  se¬ 
curing  high  thermal  efficiencies  will  se¬ 
cure  operating  economies  to  offset  the 
low  fuel  cost,  at  least  to  the  extent  of 
the  added  investment  in  the  furnace. 

The  creation  of  this  equipment  involves 
several  important  considerations  which 
require  a  great  deal  of  thought  because 
they  are  the  keynote  to  successful  compe¬ 
tition.  Whenever  we  want  to  sell  gas  to 
an  industry  and  the  operation  involves 
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the  design  of  a  special  furnace  or  an 
adaptation  of  a  standard  furnace,  we  are 
confronted  with  the  fact  that  the  pros¬ 
pective  customer  will  consider  only  that 
proposition  which  guarantees  him  results 
at  a  cost  which  shows  advantage  over  his 
present  costs.  If  the  present  fuel  used  is 
cheaper  than  gas,  per  heat  unit,  we  must 
capitalize  on  other  factors,  such  as  re¬ 
duced  spoilage,  higher  capacity,  improved 
product,  or  reduced  labor  cost. 

The  analysis  of  all  these  factors  is  the 
work  of  the  engineer  and  that  activity  we 
designate  as  an  industrial  survey.  The 
survey  allocates  the  potential  economies 
in  the  operation  and  presents  a  picture  to 
the  manager  of  the  industrial  gas  depart¬ 
ment  that  shows  the  feasibility  of  accept¬ 
ing  the  responsibility  of  submitting  a  pro¬ 
posal  to  cover  the  operation  involved. 
Invariably  the  manufacturer  of  gas  fur¬ 
naces  is  called  in  to  bid  on  the  job  and 
submit  a  proposal  covering  the  building 
of  the  furnace  at  a  price  and  with  guar¬ 
antees  of  performance  that  will  be  ac¬ 
ceptable  to  the  prospective  customer. 

This  branch  of  the  business  therefore 
involves  the  consideration  of  the  three  in¬ 
terested  parties,  each  of  whom  must  con¬ 
tribute  to  a  general  understanding  of  the 
problem :  the  prospective  consumer,  the 
gas  company,  and  the  furnace  manufac¬ 
turer.  As  stated  before,  the  consumer 
wants  low  cost  of  production,  the  gas 
company  wants  the  load,  and  the  furnace 
manufacturer  wants  the  business  of 
building  the  furnaces.  The  consumer 
does  not  want  to  run  any  risk,  run  an  ex¬ 
periment  or  a  chance  of  losing  produc¬ 
tion.  He  feels  that  if  he  agrees  to  buy  a 
furnace,  nothing  short  of  an  uncondi¬ 
tional  guarantee  of  economical  perform¬ 
ance  will  satisfy  him.  The  gas  company, 
as  a  general  rule,  wants  to  sell  the  gas 
without  accepting  any  contingent  liabil¬ 
ity  in  the  new  equipment  and  ordinarily 
shifts  the  responsibility  on  the  furnace 


manufacturer  for  the  guarantees  of  per¬ 
formance.  The  furnace  manufacturer, 
with  one  limited  profit,  is  not  in  a  posi¬ 
tion  to  assume  all  risks  unless  he  has  all 
the  experience  and  knowledge  necessary 
to  assure  him  that  the  performance  ex¬ 
pected  can  be  realized;  but  (this  is  not  a 
characteristic  of  most  special  jobs. 

In  the  light  of  these  respective  poli¬ 
cies  no  progress  will  ever  be  made,  be¬ 
cause  no  new  development  can  be  carried 
on  without  some  research,  and  research 
has  been  impossible  because  these  three 
interested  parties  either  have  not  wanted 
to  or  cannot  spend  the  money  for  it.  It 
is  obvious,  therefore,  that  the  party  or 
parties  who  will  profit  most  from  that  re¬ 
search  and  the  solution  of  these  problems 
are  the  ones  who  should  consider  this  re¬ 
search  if  they  want  the  business.  The 
gas  company  will,  of  course,  profit  most, 
and  while  the  manufacturer  will  also 
profit,  he  is  in  the  position  of  being  satis-, 
fied  with  the  present  equipment  and  is 
not  interested  in  spending  money  for  re¬ 
search  in  gas  utilization.  The  gas  fur¬ 
nace  manufacturer  is  not  in  a  position  to 
pay  for  this  research  simply  because  he 
has  no  earnings  that  justify  it.  The  rea¬ 
son  why  he  has  no  earnings  is  obvious : 
first,  the  field  of  his  activity  is  limited ;  he 
seldom  has  protection  from  patents;  he 
is  interested  in  production  of  standard 
equipment  only ;  and  the  business  of 
standard  industrial  equipment  that  gas 
companies  purchase  is  divided  among  a 
great  number  of  manufacturers  so  that 
no  one  can  make  enough  profit  to  carry 
on  any  new  development. 

Therefore,  if  the  gas  company  wants 
the  load,  it  must  carry  on  the  research  or 
concentrate  its  patronage  of  standard 
equipment  on  one  manufacturer  or  a  lim¬ 
ited  few,  with  the  expectation  that  the 
profit  secured  will  justify  them  in  carry¬ 
ing  on  research. 


The  relationship  of  the  gas  company 
with  the  furnace  manufacturer  and  the 
necessity  of  research,  as  well  as  the  com¬ 
petition  from  electricity  and  other 
sources,  were  the  topics  that  your  Chair¬ 
man  discussed  at  the  two  conferences  in 
San  Francisco  and  Atlantic  City,  as  well 
as  at  the  meetings  of  the  Board. 

In  further  analyzing  the  problem  of 
the  industrial  man,  I  find  that  in  attempt¬ 
ing  to  meet  competition  we  are  hindered 
by  a  lack  of  appreciation  from  our  man¬ 
agement  of  the  handicaps  we  have  in  sell¬ 
ing  our  product — improper  rate  sched¬ 
ules,  lack  of  general  publicity  and  proper 
interpretation  of  the  value  of  the  indus¬ 
trial  load. 

The  discussion  of  these  items  is  the 
subject  of  my  address  before  the  General 
Sessions  tomorrow.  I  hope  that  every  in¬ 
dustrial  man  will  be  on  deck  to  emphasize 
the  need  of  action  by  his  presence. 

Looking  at  the  overall  picture,  there¬ 
fore,  I  feel  that  out  of  the  activities  of 
this  Section  there  has  emerged  an  under¬ 
standing  of  the  problems  that  confront 
the  industrial  man  in  the  realization  of 

his'  objective;  that  that  understanding 

\ 

clearly  shows  him  the  large  opportunity 
that  exists  to  secure  additional  load — a 
load  that  will  strengthen  the  earning  posi¬ 


tion  of  the  gas  company  and  add  security 
to  the  business.  That  understanding  also 
shows  that  in  carrying  out  our  functions 
as  industrial  men  we  are  handicapped  by 
the  fact  that  our  management  has  not 
generally  accepted  those  responsibilities 
that  belong  to  them  and  which  commit 
them  if  the  policy  of  actively  selling  in¬ 
dustrial  business  has  been  accepted. 

The  fact  that  management  has  not  ac¬ 
cepted  those  responsibilities  and  has  not 
shown  the  proper  interest  is  entirely  due 
to  the  fact  that  we,  as  industrial  men, 
have  not  brought  these  matters  to  their 
attention  and  educated  them  to  the  appre¬ 
ciation  that  indifference  to  those  factors 
that  management  alone  can  remove  has 
created  the  greatest  resistance  and  ob¬ 
stacle  to  successful  accomplishment.  If 
progress  of  far-reaching  magnitude  is  go¬ 
ing  to  be  made,  it  is  our  responsibility  to 
see  that  management  understands  its  re¬ 
sponsibility  and  adopts  such  policies  as 
will  reduce  the  resistance  to  sales,  as  well 
as  create  the  agencies  necessary  to  present 
a  complete  service  to  industries  using 
heat. 

I  want  to  take  this  opportunity  to  thank 
the  chairmen  and  members  of  the  com¬ 
mittees  and  our  Secretary  for  their  very 
effective  work. 


i 
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REPORT  OF  THE  NOMINATING  COMMITTEE 


H.  H.  Clark,  Chicago,  Ill. 

The  Nominating  Committee  presented  the  following  report: 

For  Chairman — F.  F.  Cauley,  Chicago,  Ill. 

For  Vice-Chairman — C.  C.  Krausse,  Baltimore,  Md. 

(Upon  motion  duly  seconded  and  carried ,  the  report  of  the  Nominating  Com¬ 
mittee  was  accepted  and  the  Secretary,  as  instructed,  thereupon  cast  one  unanimous 
ballot  for  the  election  of  the  officers  as  nominated.) 


The  Chairman:  It  is  customary  to  test 
out  the  oratorical  ability  of  the  incom¬ 
ing  officers,  and,  therefore,  it  is  a  great 
pleasure  to  call  on  Mr.  Cauley. 

F.  F.  Cauley  (Chicago,  Ill.)  :  Mr. 
Chairman  and  gentlemen : 

I  can  assure  you  that  I  fully  appre¬ 
ciate  the  honor  of  being  elected  Chair¬ 
man  of  one  of  the  very  important  sec¬ 
tions  of  the  American  Gas  Association. 

There  has  been,  as  President  Abell 
said  in  this  morning’s  address,  some 
real  progress  made  in  the  last  few  years 
in  our  branch  of  the  business,  and  as  our 
Chairman  has  just  outlined  in  his  very 
excellent  address,  there  is  much  work  to 
be  done  in  the  future.  But,  knowing 
as  I  do  most  of  you  men  personally, 
who  are  connected  with  the  Industrial 
Section,  and  knowing  how  much  in  the 
past  you  have  freely  given  of  your  time 
on  committee  work,  I  believe  that  we 
will  be  able,  with  your  complete  co¬ 
operation,  to  accomplish  at  least  a  good 
share  of  what  our  present  Chairman  has 
outlined. 

Thank  you  very  much. 


The  Chairman:  I  would  like  to  call 
on  Mr.  Krausse. 

C.  C.  Krausse  (Baltimore,  Md.)  :  Mr. 
Chairman  and  gentlemen  of  the  Indus¬ 
trial  Section : 

It  is,  indeed,  a  surprise  to  me  to  be 
elected  Vice-Chairman  of  this  Section.  I 
certainly  feel  indebted  to  the  Nominat¬ 
ing  Committee  and  to  the  Section  for 
having  faith  in  my  ability  to  serve  as 
Vice-Chairman.  I  will  give  Mr.  Cauley 
my  fullest  support  and  assure  the  mem¬ 
bers  of  the  Section  that  I  will  give  them 
all  that  is  in  me. 

Mr.  Cauley  has  really  taken  the  words 
out  of  my  mouth  about  co-operation. 
Mr.  Loebell  has  laid  the  cornerstone  of 
the  industrial  activities.  Up  until  the 
present  time  I  feel  that  we  have  been 
drifting  at  random,  and  it  is  up  to  Mr. 
Cauley  to  surpass  Mr.  Loebell’s  activi¬ 
ties  of  the  past  season,  if  we  are  going 
to  continue  to  grow.  The  only  way  we 
can  do  that  is  by  having  each  and  every 
member  as  active  as  possible.  I  think 
the  members,  themselves,  should  sell  the 
idea  to  the  management  of  the  company. 
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I  believe  that  every  member  will  be  al¬ 
lowed  to  work  and  give  as  much  time  to 
the  Association  work  as  he  feels  is 
necessary.  With  lots  of  us,  I  think,  it 
is  our  own  fault  that  we  do  not  do  more. 
We  are  afraid  the  management  will  look 
upon  us  as  spending  too  much  time  in 
outside  activities. 

So  I  want  to  leave  that  message,  that 


we  all  work  as  hard  as  possible  and  sup¬ 
port  Mr.  Cauley  and  surpass  Mr.  Loe- 
bell’s  present  administration. 

The  Chairman:  I  am  quite  sure  that 
that  will  be  done,  Mr.  Krausse,  and  I 
wish  you  good  luck. 

The  next  item  on  the  program  is  the 
Report  of  the  Policy  Committee. 


REPORT  OF  POLICY  COMMITTEE 


F.  F.  Cauley,  Chicago,  Ill. 


The  function  of  the  Policy  Commit¬ 
tee  is  to  show  the  way  to  this  Section 
of  bringing  about  an  understanding  of 
the  hopes  and  aspirations  of  the  men  on 
the  firing  line  and  have  the  management 
accept  their  suggestions  and  recommen¬ 
dations  and  embody  them  into  the  con¬ 
struction  of  the  general  policy. 

After  a  year’s  work  of  careful  study 
and  investigation,  the  Committee  has 
arrived  at  the  following  recommenda¬ 
tions  : 

(1)  That  the  management  of  all  gas 
companies  should  familiarize  themselves 
with  the  great  possibilities  of  the  indus¬ 
trial  field  by  personally  going  with  the 
industrial  sales  engineers  and  getting  in 
close  contact  with  the  existing  situations. 
It  is  believed  that  this  is  the  only  way  gas 
company  executives  will  arrive  at  a  con¬ 
structive  policy  relative  to  securing  the 
industrial  gas  business. 

(2)  The  Industrial  Department  of 
every  gas  company  should  write  up  once 
a  week,  in  journalistic  form,  the  achieve¬ 
ments  and  progress  of  the  department’s 
activities.  This  weekly  write-up  on  in¬ 


dustrial  business  should  go  to  each  officer 
of  the  company  and  should  include  at¬ 
tractive  photographs  illustrating  the  news 
items. 

(3)  The  management  should  be  shown 
the  advisability  of  a  more  liberal  policy 
in  financing  large  industrial  installations. 
The  30,  60  and  90  day  period  is  extended 
to  one  to  two  years  by  our  competitors, 
and  why  not  gas  companies?  Main  and 
service  extensions  for  large  wholesale 
customers  should  be  made  on  a  liberal 
policy  wherein  the  company  would  re¬ 
ceive  a  return  on  its  invested  capital 
within  a  reasonable  time. 

(4)  The  Industrial  Sales  Engineer  of 
every  gas  company  has  not  only  the  task 
of  selling  the  prospective  customer,  but 
he  should  enthuse  the  manager  of  his 
company  to  such  an  extent  that  the  man¬ 
ager  becomes  the  chief  industrial  sales 
engineer. 

(5)  The  management  of  every  gas 
company  should  see  to  it  that  every  in¬ 
dustrial  heating  operation  in  their  own 
company  is  carried  on  with  gas,  which 
not  only  sets  a  good  example  as  to  what 


595 


may  be  done  with  gas  but  has  an  excel¬ 
lent  psychological  effect  towards  getting 
the  business. 

In  addition  to  the  above  recommenda¬ 
tions,  your  Committee  believes  that  gen¬ 
erally  a  more  liberal  policy  should  be  pur¬ 
sued  in: 

(a)  Advertising  gas  for  industrial 
purposes. 

(b)  Sending  industrial  engineers  to  in¬ 
vestigate  new  applications  for  gas. 

(c)  Sending  suitable  candidates  to  at¬ 
tend  short  courses  in  gas  engineering  now 
being  conducted  at  state  universities. 

(d)  Financing  industrial  gas  engi¬ 
neers’  expenses  in  trade  and  engineering 
societies. 

(e)  On  every  occasion  possible,  have 
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the  management  address  various  bodies 
on  the  possibilities  of  industrial  gas. 

( f )  The.  management  should  stimulate 
and  encourage  their  men  in  contributing 
industrial  gas  articles  to  trade  magazines. 

(g)  The  management  of  every  com¬ 
pany  should  be  encouraged  to  make  a  gas 
survey  of  its  individual  possibilities.  This 
will  not  only  be  a  means  of  ascertaining 
the  potential  business  but  it  will  enable 
every  company  to  accumulate  the  neces¬ 
sary  data  for  scientific  rate  studies. 

(h)  Gas  companies  should  study  the 
characteristics  of  their  present  and  pro¬ 
spective  industrial  loads  and  compare 
them  with  the  characteristics  of  other 
classes  of  business  with  a  view  of  equi¬ 
tably  allocating  costs  between  the  various 
classes.  This  it  is  believed  will  result  in 
rates  for  industrial  gas  much  lower  than 
present  rates  and  open  up  large  fields  of 
promotion  that  are  now  closed. 


DISCUSSION 


The  Chairman:  I  believe  that  this  is 
the  first  time  that  the  industrial  men 
have  had  an  opportunity  to  set  down 
some  ideas  for  their  managers  or  the 
management  of  the  gas  companies  to 
study  and  analyze.  I  believe  that  with 
this  beginning,  which  is  certainly  an  ex¬ 
cellent  one,  the  future  Policy  Commit¬ 
tees  can  add  all  of  those  functions  and 
phases  of  our  business  which  require 
management  understanding.  Our  busi¬ 
ness  is  involved  in  a  great  deal  of  engi¬ 
neering  detail,  and  it  is  impossible  for 
the  management  to  spend  the  time  they 
ought  to  spend  in  studying  all  of  the 
details.  But  by  presenting  to  them  re¬ 
ports  of  this  kind,  and  following  these 
suggestions,  I  believe  we  are  going  to 
accomplish  a  great  deal. 

I  think,  for  the  benefit  of  the  incom¬ 
ing  Policy  Committe,  this  report  should 


be  discussed  and  such  items  added  to  it 
as  will  make  it  possible  for  the  incom¬ 
ing  committee  to  have  the  suggestions 
of  the  entire  group,  because  this  is  the 
only  opportunity  they  will  have  to  get 
the  viewpoints  of  the  men  at  the  con¬ 
vention. 

R.  R.  Young  (Newark,  N.  J.)  :  Our 
company  has  come  to  realize  the  im¬ 
portance  of  the  industrial  gas  business. 
Gas  companies,  prior  to  two  or  three 
years  ago,  I  think,  like  the  ostrich,  hid 
their  heads  in  the  sand  as  to  the  prog¬ 
ress  of  the  gas  lighting  business.  They 
all  probably  realize  now  that  the  gas 
lighting  business  has  gone  and  will  not 
come  back.  They  have  got  to  pay  at¬ 
tention  to  other  branches  of  the  busi¬ 
ness  which  will  give  them  the  revenue 
and  make  up  for  the  loss  of  the  lighting 
business.  And  it  is  the  industrial  gas 
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business  that  we  have  to  look  to  to  give 
us  the  increase  in  our  revenue. 

The  electric  power  business,  in  our 
territory,  in  kilowatt  hours,  is  probably 
65%  to  70%  of  the  total  sales  in  kilo¬ 
watt  hours.  Our  industrial  gas  fuel 
business  is  about  17%. 

Now,  in  the  Public  Service  territory, 
which  is  a  large  industrial  community, 
there  is  no  reason  at  all  why  we  cannot 
approach  the  industrial  fuel  sales  in  a 
similar  way  as  the  power  sales  do  to  the 
electric  business.  Our  management 

t 

have  realized,  in  the  last  two  or  three 
years,  that  they  have  got  to  get  out  and 
get  this  business.  We  have  got  to  have 
the  right  kind  of  men  selling  our  prod¬ 
ucts  and  we  have  got  to  devise  ways 
and  means  of  getting  the  attention  of 
our  industrial  fuel  customer  and  the 
prospective  customer.  We  have  also  got 
to  establish  rates  which  will  attract  that 
business.  And  our  company,  for  one, 
Mr.  Chairman,  is  fully  alive  to  the  neces¬ 
sity  for  intensive  effort,  intensive  work, 
in  this  branch  of  our  business.  We  are 
going  right  after  it  and  we  are  going  to 
develop  a  force  that  will  get  the  busi¬ 
ness. 

L.  C.  Harvey  (Chicago,  Ill.)  :  The 
suggestion  of  the  Committee  that  the 
industrial  men  take  some  of  the  manag¬ 
ing  officials  on  the  job  with  them,  is  a 
very  good  suggestion. 

One  way  in  which  we  can  secure  the 
co-operation  and  the  consideration 
which  we  must  have  to  put  over  the  in¬ 
dustrial  phase  of  our  business,  is  by  get¬ 
ting  them  interested  to  the  point  where 
they  really  understand  some  of  our 
problems.  In  our  organization,  we  have 
had  to  sell  the  industrial  gas  idea  to 
some  of  our  managing  officials.  That 
was  no  small  problem,  in  some  instances. 


But  after  taking  one  or  two  of  the  man¬ 
agers  out  on  the  job  and  letting  them 
see  the  tremendous  amount  of  work  that 
is  necessary  to  put  across  an  industrial 
heating  operation,  we  have  certainly  re¬ 
ceived  a  great  deal  more  co-operation 
from  them  than  I  think  we  could  have 
gotten  in  any  other  way.  And  for  any¬ 
body  who  is  starting  this  phase  of  work, 
that  certainly  ought  to  be  carried  out. 

J.  B.  Allington  (Rochester,  N.  Y.)  :  I 
think  that  possibly  the  greatest  obstacle 
that  we  have  in  the  industrial  gas  busi¬ 
ness  is  the  misconception  of  a  great 
many  of  the  managements  of  the  smaller 
gas  companies  as  to  just  what  industrial 
gas  really  means. 

I  was  talking  with  the  vice-president 
of  one  of  the  smaller  gas  companies  in 
central  New  York  State  some  time  ago, 
and  asked  him  what  he  was  doing  to¬ 
ward  getting  industrial  gas  business, 
and  he  said  they  were  thoroughly  sold 
on  the  industrial  gas  business,  that  they 
had  taken  a  man  on,  some  three  or  four 
months  previous  to  that  time,  and  that 
so  far  they  had  had  so  many  other 
things  for  him  to  do  that  they  had  not  ac¬ 
complished  anything. 

The  impression  of  others  that  I  have 
talked  with,  has  been  that  the  industrial 
gas  business  consists  of  taking  on  a 
man  and  having  him  go  out  and  sell 
some  appliances,  small  appliances,  to  do 
industrial  work. 

Our  real  problem  is  to  render  an  in¬ 
dustrial  service.  I  don’t  think  I  am 
exaggerating  in  saying  that  90%  of  our 
industrial  gas  problems  are  problems  re¬ 
quiring  original  thinking.  It  isn’t  a 
question  of  going  into  a  plant  and  sell¬ 
ing  a  man  an  appliance  or  a  group  of 
appliances,  but  it  is  a  question  of  going 
in  and  selling  him  service. 
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We  do  not  have  to  compete  on  the  cost 
of  fuel  basis — we  have  to  compete  on 
the  production  and  quality  basis.  Our 
policy  should  be  to  educate  the  manage¬ 
ment  so  that  they  will  put  in  an  indus¬ 
trial  service  and  not  an  industrial  sales¬ 
man. 

C.  M.  Grow  (Los  Angeles,  Cal.)  :  I 
think  that  our  management  is  perhaps 
as  up-to-date  and  as  liberal  as  any  man¬ 
agement.  But  we  have  never  progressed 
in  educating  them. 

Our  best  bet  in  getting  a  force  has 
always  been,  over  a  period  of  ten  years, 
to  establish  some  fact.  For  instance,  we 
developed  the  gas  engine  business  and 
we  were  able  to  show  the  management 
that  there  was  twenty-four  hour  service 
without  a  single  interruption,  nine 
months  in  the  year.  We  accumulated 
information  like  that  and  got  it  down 
on  a  piece  of  paper,  showing  that  the 
revenue  from  that  source,  over  a  period 
of  one  season,  was  $50,000.  Then  we 
went  to  the  management  and  asked  for 
extensions  and  during  the  next  year  the 
revenue  from  that  department  went  up 
to  $150,000. 

That  same  policy  was  adopted  with 
reference  to  gas-fired  steam  boilers.  We 
worked  for  two  years,  quietly,  in  order 
to  accumulate  information  that  we  could 
put  down  in  front  of  the  management 
and  prove  that  that  was  a  desirable 
branch  of  the  business. 

Of  course,  it  is  a  good  idea,  after  you 
have  shown  that  the  business  is  profit¬ 
able,  if  you  can  get  the  management  out 
and  show  them  a  very  nice  installation. 
That  is  all  right.  But  the  figures  and 
the  curves  and  the  effect  of  certain  lines 
of  business  appeal  to  the  management. 

H.  H.  Clark  (Chicago,  Ill.)  :  Might  I 
suggest  that  multigraphed  copies  of 


these  recommendations  be  prepared  as 
soon  as  possible  and  sent  to  all  of  the 
members  of  the  Section  by  the  time  they 
get  home,  so  that  we  may  take  imme¬ 
diate  advantage  of  these  suggestions. 

R.  R.  Young  (Newark,  N.  J.)  :  I 
might  amend  that  by  saying  that  copies 
of  the  report  be  sent  to  the  presidents 
and  managers  of  the  various  companies. 

C.  C.  Krausse  (Baltimore,  Md.)  :  I  be¬ 
lieve  that  the  national  advertising  of  in¬ 
dustrial  gas  runs  out  in  a  couple  of 

months.  I  think  it  would  be  well  to  try 
* 

and  drive  home  at  this  meeting  the  fact 
that  we  have  to  continue  with  national 
advertising  if  we  are  going  to  continue 
with  industrial  gas.  I  think  the  new 
Policy  Committee  should  get  busy  im¬ 
mediately  and  not  try  to  get  a  fund 
of  $25,000 — but  try  to  get  a  fund  of 
$100,000! 

The  Chairman:  I  am  certainly  in¬ 
debted  to  you,  Mr.  Krausse,  for  bringing 
that  out,  because  that  is  one  of  the  most 
important  things  we  have  to  discuss. 

There  is  a  motion  with  amendment 
before  the  house  that  copies  of  this  re¬ 
port  be  multigraphed  and  sent  to  all 
members  of  the  section,  and  copies  be 
also  sent  to  all  of  the  gas  company  presi¬ 
dents  and  managers. 

J.  B.  Allington  (Rochester,  N.  Y.)  :  I 
would  like  to  make  another  amendment. 
If  the  report  is  going  out  to  so  many, 
would  it  not  be  of  a  little  better  appear¬ 
ance  if  it  were  printed? 

R.  L.  Manier  (Syracuse,  N.  Y.)  : 
There  is  one  other  suggestion  I  think  it 
might  be  well  to  put  in  there. 

We  have  found  that  there  are  a  good 
many  so-called  “dyed-in-the-wool”  oil 
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men,  heat  treating  men,  etc.,  who  will 
look  at  your  recommendations  on  pa¬ 
per — and  do  nothing.  Therefore,  we 
have  had  to  -give  a  demonstration.  I 
think  if  we  could  frame  the  idea  that 
the  management  allow  the  Industrial 
Fuel  Department  to  have  a  certain 
amount  of  leeway  in  expenditures  for 
purchase  of  necessary  equipment  to 
make  demonstrations  right  on  the 
premises,  it  would  make  it  much  easier 
to  get  a  large  volume  of  business. 

You  can  try  to  sell  by  a  talk,  but  you 
will  not  get  nearly  as  far  as  you  would 
with  a  demonstration,  and  I  think  if 
there  was  a  little  leeway  there  and 
money  set  aside  for  that  purpose,  it 
would  certainly  make  the  business  go 
ahead  in  leaps  and  bounds. 

The  Chairman:  This  certainly  is  a 
wonderful  spirit.  And  I  would  like  to 
make  a  suggestion  to  this  organiza¬ 
tion — that  instead  of  passing  this  mo¬ 
tion,  as  it  stands  now,  a  committee  be 
appointed  which  will  digest  the  sense  of 
the  meeting  and  the  suggestions  made 
and  present  a  definite  method  of  pro¬ 
cedure  tomorrow  afternoon.  In  that 
way,  they  may  recommend  that  we  take 
the  suggestions  made  and  embody  them 
in  this  report,  or  that  the  Chairman  of 
this  committee  prepare  in  the  next  two 
days  a  report  which  will  embody  all  of 
these  ideas  and  give  them  to  the  men 
before  they  leave  the  convention. 

Mr.  Berghorn  tells  me  that  we  can 
print  this  matter  overnight  and  have  it 
ready  for  distribution  tomorrow  morn¬ 
ing. 


Would  the  meeting  want  to  embody  in 
that  the  suggestions  that  are  being  made 
and  add  to  the  report,  or  leave  the  report 
as  it  is? 

T.  B.  J.  Merkt  (Brooklyn,  N.  Y.)  : 
There  have  been  some  good  sugges¬ 
tions  that  have  come  up,  and  I  think 
they  ought  to  go  in  there. 

E.  G.  de  Coriolis  (Boston,  Mass.)  : 
I  do  not- recall  whether  Mr.  Cauley  made 
any  reference  to  research  work  to  be 
done — whether  it  really  forms  part  of 
the  policy  of  this  Section  that  something 
should  be  done  about  research. 

I  recall  this  morning  that  President 
Abell  made  some  reference  to  the  possi¬ 
bility  that  research  would  be  conducted 
by  the  American  Gas  Association.  I  am 
just  wondering  whether  something  by 
way  of  recommending  the  furtherance 
of  research  by  the  American  Gas  Asso¬ 
ciation  might  be  properly  embodied  in 
this  report. 

The  Chairman:  If  that  meets  with 
your  approval,  I  will  take  the  liberty  of 
asking  the  Chairman  of  this  Committee 
to  act  as  the  Chairman  of  the  Commit¬ 
tee  that  will  print  this.  We  will  also 
have  on  that  Committee,  Mr.  Clark,  the 
maker  of  the  motion,  and  Mr.  Young; 
and  we  will  add  Mr.  Allington  and  Mr. 
Adams  to  the  Committee.  They  are  to 
meet  right  after  this  meeting  adjourns 
and  get  this  into  shape  so  that  it  can  be 
turned  over  to  Mr.  Berghorn  by  seven 
o’clock  to  have  it  printed  and  ready 
for  distribution  tomorrow  morning. 
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REPORT  OF  SURVEY  COMMITTEE 


R.  E.  Ramsay,  Philadelphia,  Pa. 


At  the  first  meeting  of  the  Managing 
Committee  of  the  Industrial  Gas  Section 
of  the  A.  G.  A.  held  last  November,  it 
was  pointed  out  by  the  Chairman  of  the 
Section  that  before  deciding  on  the  ac¬ 
tivities  to  be  undertaken  all  the  members 
should  agree  that  the  ultimate  goal  of 
each  member  should  be  to  aid  in  bring¬ 
ing  about  the  general  use  of  gas  as  a 
fuel  for  industrial  applications. 

It  was  pointed  out  that  economic  con¬ 
siderations  together  with  the  inherent 
qualities  of  gas  as  a  fuel  support  the  be¬ 
lief  that  gas  will  be  the  ultimate  fuel  in 
industrial  heating  operations. 

It  appeared  that  before  any  definite 
program  for  the  promotion  of  industrial 
gas  sales  could  be  placed  before  the  of¬ 
ficials  of  any  gas  company  it  would  be 
necessary  to  point  out  to  them  the  pos¬ 
sible  fields  of  development  or  potential 
customers  in  their  territory.  To  do  this 
it  would  require  a  complete  survey  of  the 
industries  in  such  territory. 

It  therefore  was  decided  to  appoint  a 
Survey  Committee  whose  work  would  be 
first  to  develop  a  plan  for  making  indus¬ 
trial  surveys,  and  second,  to  present  sup¬ 
porting  data  to  show  gas  company  offi¬ 
cials  the  value  and  the  necessity  for  such 
a  survey. 

To  properly  develop  any  line  of  busi¬ 
ness  it  is  necessary  to  first  know  the  pos¬ 
sibilities  of  that  particular  business.  This 
is  as  true  in  the  industrial  gas  field  as  in 
any  other.  A  survey  of  the  potential 


business  is  a  necessary  starting  point  and 
an  important  fundamental  upon  which  to 
build. 

Many  gas  companies  feel  that  they 
know  the  prospects  and  potentialities  of 
their  territory,  yet  on  the  carrying  out  of 
a  systematic  survey,  they  find  many  new 
fields  and  opportunities  disclosed  for  the 
utilization  of  their  product. 

Scope  of  an  Industrial  Survey 

An  industrial  survey  should  be  made  of 
the  heating  operations  in  the  territory 
served  by  every  gas  company,  dividing 
the  available  business  that  could  be  se¬ 
cured  into  two  general  classes : 

1.  The  business  in  those  industries 
where  gas  fuel  is  better  adapted  than 
competing  fuels,  as  the  operations  are  of 
such  character  that  they  would  require 
automatic  control  and  operation.  It  is 
thought  that  this  business  offers  the 
greatest  opportunity  for  immediate  sales 
of  industrial  gas  and  therefore  should  be 
first  considered. 

2.  A  complete  survey  of  every  heating 
operation  should  be  made,  conducting 
tests  and  compiling  all  the  information 
that  can  be  obtained  which  has  a  bearing 
on,  or  is  incident  to  the  use  of  any  com¬ 
peting  fuel  and  the  fuel  costs  of  produc¬ 
tion. 

It  therefore  is  obvious  that  the  proper 
survey  then  should  be  one  which  would 
involve  going  into  each  industry  in  the 
territory  served  by  the  gas  company, 
making  a  thorough  study  of  each  individ¬ 
ual  heating  operation,  obtaining  present 
fuel  requirements,  production  output, 
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labor  costs,  spoilage,  fuel  and  various 
other  items  which  enter  into  the  ultimate 
cost  of  producing  the  products  in  these 
industries. 

It  is  not  only  necessary  to  gather  this 
information,  but  the  information  gath¬ 
ered  must  be  analyzed  by  those  who  are 
familiar  with  the  industries  in  which  the 
survey  is  made,  so  that  proper  recommen¬ 
dations  can  be  made  for  the  type  of  gas 
equipment  to  furnish,  and  its  compara¬ 
tive  operating  costs  with  competing  fuels. 

Object  of  Survey 

The  object  of  the  industrial  gas  survey 
is  primarily  to  stimulate  additional  sales 
of  industrial  gas  and  should  be  designed 
to  point  out  three  things  about  this  in¬ 
dustrial  business. 

1.  Where  we  can  sell  the  gas. 

2.  When  we  can  sell  the  gas. 

3.  How  we  can  sell  the  gas. 

It  is  evident  that  the  determination  of 
these  three  things  will  entail  more  than  a 
casual  investigation  of  our  potential  mar¬ 
kets.  It  is  essential  that  we  know  who 
our  potential  customers  are,  when  these 
potential  customers  will  become  cus¬ 
tomers,  and  how  the  business  is  going  to 
be  secured. 

Value  of  the  Survey  to  the  Gas  Company 

With  a  complete  survey  of  all  the  in¬ 
dustries  in  each  territory  served  by  any 
gas  company  grouped  into  one  report 
showing  the  present  costs  of  performing 
the  various  operations  in  the  different  in¬ 
dustries  and  the  cost  of  carrying  on  these 
same  operations  with  gas  as  a  fuel,  if  the 
facts  are  at  all  favorable  to  the  use  of  gas 
under  existing  rates,  there  would  be  little 
difficulty  in  persuading  that  particular 
plant  to  use  gas  as  a  fuel. 


If  existing  rates  are  not  low  enough, 
the  survey  should  show  what  rate  per 
M.C.F.  is  necessary  to  obtain  the  busi¬ 
ness,  which  information  would  be  invalu¬ 
able  in  determining  the  proper  rate  struc¬ 
ture  necessary  to  put  in  effect. 

The  value  of  the  survey  to  the  gas 
company  may  be  summarized  as  follow’s : 

1.  It  should  show  exactly  what  busi¬ 
ness  could  be  secured  immediately  with 
the  conditions  under  which  that  gas  com¬ 
pany  now  operates,  and  that  business 
which  could  be  secured  with  the  proper 
gas  rates. 

2.  It  places  before  the  gas  company  a 
picture  of  the  potential  possibilities  in 
their  territory  depending  on  such  factors 
as  rates,  fuel  oil  prices,  etc.,  and  provides 
a  means  for  budgeting  for  future  plant 
and  distribution  expenditures. 

3.  The  complete  record  of  costs  of  the 
use  of  present  fuels  in  the  various  indus¬ 
tries  will  serve  to  protect  business  se¬ 
cured  by  the  use  of  gas  and  aid  in  keep¬ 
ing  those  industries  sold  on  gas. 

The  Value  of  the  Survey  to  the  Potential 
Industrial  Gas  Customers 

Manufactured  gas  cannot  compete  at 
the  present  time  with  other  fuels  such  as 
coke,  coal,  and  oil  on  a  price  or  strictly 
B.t.u.  basis. 

Therefore  the  only  means  of  securing 
the  industrial  load  is  a  complete  study  of 
present  fuel  costs  in  industries,  familiar¬ 
izing  ourselves  so  thoroughly  with  that  in¬ 
dustry’s  methods  and  production  costs, 
that  the  difference  in  fuel  costs  between 
the  utilization  of  gas  as  a  fuel  as  against 
competing  fuels  can  be  made  up,  due  to 
the  advantages  inherent  in  gas  to  improve 
the  method  of  manufacture.  Therefore 
the  value  of  the  survey  to  the  potential 
industrial  gas  customers  is : 

1.  It  gives  the  industry  accurate  in¬ 
formation  on  every  detail  in  the  manufac¬ 
ture  of  their  product  where  heating  ap¬ 
plications  are  necessary. 
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2.  It  provides  a  basis  for  modernizing 
all  processes  directly  and  indirectly  con¬ 
nected  with  the  heating  operations,  such 
as  method  of  handling  work,  automatic 
operation,  and  accurate  temperature  con¬ 
trols. 

3.  It  will  give  them  information  on 
manufacturing  costs  and  eliminate  many 
wastes  in  production  processes. 

4.  The  industry  becomes  familiar  with 
the  latest  type  of  gas  equipment  and  heat¬ 
ing  methods  employed  on  operations  simi¬ 
lar  to  their  own  in  other  industries  where 
efficient  gas  equipment  is  now  installed. 

In  order  to  present  a  picture  of  the  po¬ 
tential  industrial  business  not  now  se¬ 
cured  by  the  gas  utilities  and  to  appre¬ 
ciate  the  wonderful  possibilities  this  in¬ 
dustrial  gas  load  offers,  it  was  proposed 
that  surveys  be  made  of  the  industries  in 
cities  supplied  with  manufactured  gas  in 
the  states  of  New  York  and  New  Jersey. 

The  Committee  was  divided  into  three 
sections  and  the  work  allocated  as  fol¬ 
lows  : 

1.  A  general  committee  to  outline  the 
form  the  survey  should  take,  and  to  com¬ 
pile  the  data  furnished  by  the  other  two 
committees. 

2.  A  committee  to  secure  the  informa¬ 
tion  in  the  State  of  New  York. 

3.  A  committee  to  secure  the  informa¬ 
tion  in  the  State  of  New  Jersey. 

The  Industrial  Survey 

It  has  been  clearly  and  definitely  de¬ 
fined  in  the  preceding  part  of  this  report 
the  reasons  for,  the  object,  and  the  value 
of  such  a  survey  to  the  gas  companies 
and  to  industries. 

In  presenting  the  data  in  the  State  of 
New  York,  18  cities  were  selected.  The 
total  gas  sales  for  these  companies  for 
the  year  1924  amounted  to  approximately 
85%  of  the  entire  gas  sold  by  the  72  gas 
comoanies  furnishing  gas  to  communities 


in  this  State,  excluding  sales  of  those 
companies  supplying  the  cities  of  Buffalo 
and  Greater  New  York.  The  last  two 
cities  were  not  included  in  the  survey  as 
the  work  entailed  in  making  surveys  in 
these  cities  could  not  be  accomplished  in 
the  time  allotted  to  this  year’s  commit¬ 
tee  work.  Furthermore,  these  companies 
and  territories  are  so  large  that  they 
would  not  be  representative  of  other  situ¬ 
ations  throughout  the  country. 

In  the  State  of  New  Jersey,  cities  were 
selected  whose  total  gas  sales  for  the  year 
1924  represented  82%  of  the  entire 
manufactured  gas  sold  in  the  entire  State 
for  that  year. 

Questionnaires  were  prepared  which 
would  give  the  necessary  data  and  sent 
out  to  the  various  gas  companies  selected 
in  the  two  States,  copies  of  which  ques¬ 
tionnaires  are  shown  in  Exhibits  A,  B,  C, 
and  copy  of  instructions  sent  with  the 
questionnaires  to  those  companies  shown 
in  Exhibit  D. 

The  questionnaires  and  instructions  for 
securing  the  data  were  so  prepared  that 
they  would  show : 

Exhibit  A 

1.  The  gas  sales,  revenues  and  oper¬ 
ating  revenue  per  M.C.F.  for  the 

*  calendar  year  1924,  divided  into  Do¬ 
mestic  and  Industrial  sales,  also  giv¬ 
ing  the  percentage  of  sales  and  reve¬ 
nue  for  each  class  of  business. 

Exhibit  B 

2.  A  segregation  of  the  present  indus¬ 
trial  gas  sales  in  M.C.F.  and  reve¬ 
nue  for  the  year  1924,  divided  into 
nine  distinct  classifications  of  indus¬ 
tries  as  follows : 

1.  Bakeries. 

2.  Foodstuffs. 

3.  Foundries. 

4.  Glass  and  Ceramics. 
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5.  Hotels,  Clubs,  Restaurants  and 
Institutions. 

6.  Machinery  Manufacturers. 

7.  Newspapers,  Printers  and 
Publishers. 

8.  Textile  and  Clothing  Manufac¬ 

turers. 

9.  Miscellaneous  Industries. 

Exhibit  C 

3.  The  information  required  from 
every  industry  surveyed  showing 
present  fuels  used,  the  estimated  gas 
consumption  to  displace  competing 
fuels  regardless  of  whether  the  busi¬ 
ness  could  be  secured  on  present  gas 
rates  now  in  effect  and  the  rate  per 
M.C.F.  necessary  to  secure  the  busi¬ 
ness. 

Exhibit  D 

4.  The  instructions  for  the  survey 
pointed  out  briefly  the  method  used 
in  securing  the  information  for 
these  questionnaires,  and  the  benefit 
that  the  company  would  secure 
from  the  compilation  of  the  data. 

The  data  gathered  from  these  ques¬ 
tionnaires  would  show  when  compiled 
the  information  necessary  to  cover  a  pre¬ 
liminary  survey  of  industries  in  any  situ¬ 
ation  and,  aside  from  the  valuable  infor¬ 
mation  secured,  present  the  possibilities 
for  greater  sale  of  industrial  gas  which 
no  doubt  would  apply  to  any  gas  company 
in  any  city  in  the  country. 

Due  to  the  lack  of  time  for  the  work 
allotted  to  that  section  of  the  committee 
on  surveys  in  New  York  State,  we  have 
been  unable  to  prepare  and  present  at 
this  meeting  the  full  information  as  orig¬ 
inally  contemplated. 

The  cities  to  be  covered  were  widely 
scattered  and  it  was  agreed  after  due 
consideration  to  forego  the  compilation 
of  the  data  secured  in  this  State  as  the  in¬ 
formation  was  not  in  sufficient  detail  to 
present  the  survey  in  its  entirety. 


However,  in  one  of  the  cities  selected — 
Syracuse,  New  York — an  extensive  sur¬ 
vey  was  made  and  the  results  of  this  sur¬ 
vey  are  shown  to  depict  the  status  of  the 
possibilities  for  the  sale  of  industrial  gas, 
which  to  some  extent  must  apply  in  other 
cities  throughout  this  state  and  in  many 
sections  of  the  entire  country. 

For  the  year  1924,  the  industrial  gas 
sales  in  Syracuse  were  363,000  M.  cu.ft., 
equal  to  25.18%  of  the  total  gas  sales, 
and  22.73%  of  the  total  revenue. 

The  gas  rates  then  in  effect  were  from 
$1.13  per  M.  cu.ft.  for  the  1st  20  M. 
cu.ft.  of  gas  used  monthly  to  65^  per  M. 
cu.ft.  for  all  gas  used  over  3,000  M.  cu.ft. 
per  month.  Details  of  the  above  infor¬ 
mation  were  found  in  Exhibit  “E.” 

Exhibit  “F”  will  show  estimated  addi¬ 
tional  yearly  industrial  sales  that  can  be 
secured  in  15  industries  amounting  to 
866,500  M.  cu.ft.,  with  other  data  show¬ 
ing  the  estimated  hours  use  of  gas  in 
each  industry  per  day ;  the  estimated 
maximum  daily  gas  consumption  in  each 
industry;  and  the  estimated  ratio  of  the 
yearly  additional  gas  consumption  of  each 
industry  to  their  maximum  daily  gas  con¬ 
sumption. 

This  data  was  prepared  to  provide  in¬ 
formation  for  the  operating  department 
in  order  to  project  the  necessary  expen¬ 
ditures  for  plant  and  distribution  sys¬ 
tems. 

In  order  to  secure  the  estimated  avail¬ 
able  industrial  business,  a  change  in  the 
gas  rates  would  have  to  be  made,  and 
it  was  estimated  that  over  a  period  of 
three  years  from  the  introduction  of  the 
new  rates,  business  totalling  866,500  M. 
cu.ft.  could  be  secured  with  an  average 
rate  of  $0,597  per  M.  cu.ft.  or  revenue  of 
$517,000  (Exhibit  “G”). 
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These  estimated  increased  sales  of  in¬ 
dustrial  gas  represented  approximately 
2.4  times  the  industrial  gas  now  sold  in 
this  situation,  and  about  1.4  times  the 
present  revenue  now  secured  from  this 
class  of  business. 

If  all  of  this  potential  business  was 
connected  on  the  gas  mains  of  this  com¬ 
pany  for  the  year  1924,  the  industrial 
gas  sales  would  have  amounted  to  over 
53%  of  the  total  sales,  instead  of  25.18%. 

Of  course  the  advisability  in  every  in¬ 
stance  of  putting  rates  into  effect  to  take 
on  this  large  volume  of  business  must 
finally  be  decided  on  the  basis  of  whether 
the  business  would  be  permanent  and 
whether  the  revenue  secured  is  sufficient 
to  cover  the  operating  costs  and  give  a 
reasonable  return  on  the  investment  in 
works  and  distribution  system  capacity 
required  to  supply  such  business. 

This  situation  presents  a  picture  of  the 
possibilities  for  the  sale  of  industrial  gas, 
which  method  of  survey  used  if  followed 
by  other  utilities  would  no  doubt  show 
the  undeveloped  possibilities  in  the  terri¬ 
tory  they  serve. 

The  work  of  the  Survey  Committee  in 
the  State  of  New  Jersey  was  confined  to 
the  24  districts  supplied  with  gas  by  the 
Public  Service  Electric  and  Gas  Co.,  as 
the  gas  sold  by  these  districts  represent 
the  industrial  sections  of  the  state  with 
gas  sales  aggregating  82%  of  the  entire 
gas  sold  in  the  State  of  New  Jersey.  Fur¬ 
ther,  the  supporting  data  was  in  such 
shape  that  it  could  more  easily  be  com¬ 
piled. 

Exhibit  “H”  will  show  the  domestic 
and  industrial  gas  sales,  the  average  rate 
per  M.c.f.  and  revenue  secured  from 
each  class  of  business  for  the  year  1924 
in  every  city  selected  for  the  survey  in 
the  State  of  New  Jersey. 


Of  total  gas  sales  of  19,857,000  M. 
cubic  feet  of  all  the  cities  for  the  year 
1924,  only  13.77%  or  2,734,000  M.  cubic 
feet  were  sold  for  industrial  purposes. 
However,  this  percentage  of  sales  was  se¬ 
cured  with  an  average  rate  of  $1,078  per 
M.c.f.,  or  a  rate  approximately  13.9% 
lower  than  the  average  rate  secured  from 
sales  to  domestic  customers. 

Exhibit  “I”  will  show  in  detail  the 
estimated  potential  industrial  business  in 
each  of  the  24  districts  in  the  state,  di¬ 
vided  into  the  various  classes  of  business. 

This  exhibit  will  show  a  total  estimated 
available  business  of  33,863,000  M.  cu.ft., 
equal  to  approximately  1J4  times  the  en¬ 
tire  gas  sold  by  these  districts  for  the 
year  1924. 

The  above  figures  on  the  various  situa¬ 
tions  supplying  gas  in  the  State  of  New 
Jersey  not  only  show  the  present  indus¬ 
trial  load  with  its  relation  to  total  gas 
sales  and  revenue;  but  also  furnish  these 
companies  with  the  potential  possibilities 
offered  for  the  sales  of  additional  indus¬ 
trial  gas  business. 

It  is  only  by  the  method  of  survey  as 
outlined  and  which  should  be  conducted 
by  every  gas  company  that  we  can  expect 
to  have  complete  information  of  the  pres¬ 
ent  status  of  the  industrial  business,  and 
its  future  possibilities. 

In  this  report  on  industrial  gas  sur¬ 
veys,  we  have  attempted  to  point  out  the 
reasons  for  making  such  a  survey,  its 
value  to  the  gas  company  and  to  the  pro¬ 
spective  industry,  and  to  indicate  in  a 
general  way  the  type  of  survey  that 
should  be  undertaken. 

The  subject  presented  is  so  large  that 
it  was  not  possible  for  the  committee  to 
follow  its  work  to  definite  conclusions  in 
all  of  the  work  originally  planned. 
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There  is  little  doubt  but  what  most  pro¬ 
gressive  gas  companies  have  made  what 
is  termed  a  survey.  Most  of  these  sur¬ 
veys,  however,  merely  point  out  that  cer¬ 
tain  industries  in  their  territory  served 
are  using  oil  or  other  fuels  at  certain 
prices  for  different  operations,  and  are 
not  followed  further  to  be  assured  that 
the  business  could  be  secured  at  a  profit 
with  a  possible  change  in  gas  rates. 

A  complete  survey  conducted  along 
definite  lines  should  show  the  invest¬ 
ments  in  plant  and  distribution  systems, 
and  whether  the  contemplated  business 
would  show  a  profit  at  the  rate  it  would 
be  necessary  to  make  to  secure  the  busi¬ 
ness. 

We  have  shown  how  the  survey  should 
be  conducted,  but  no  mention  has  been 
made  as  to  who  will  make  the  survey. 

For  some  of  the  very  large  gas  com¬ 
panies  the  survey  could  be  made  by  their 
industrial  men,  with  the  co-operation  of 
the  various  manufacturers  of  industrial 
gas  equipment. 


In  the  smaller  company,  it  is  probable 
that  while  an  industrial  man’s  services 
are  employed,  he  would  not  be  capable 
of  making  a  complete  analysis  of  each 
operation  and  recommending  the  equip¬ 
ment  would  be  best  suited  for  the  use  of 
gas. 

It  would  seem  that  some  way  must  be 
provided  for  the  smaller  companies  so 
that  they  are  assured  of  securing  all  of 
the  necessary  information ;  it  therefore 
is  suggested  by  this  committee  that  this 
could  be  done  in  two  ways : 

1.  That  the  American  Gas  Association 
undertake  to  maintain  a  corps  of  engi¬ 
neers,  whose  services  would  be  loaned  to 
the  various  gas  companies  on  the  basis  of 
so  much  per  day  and  expenses,  or 

2.  That  the  manufacturers  of  indus¬ 
trial  gas  equipment  furnish  these  engi¬ 
neers  on  the  same  basis  of  so  much  per 
day  and  expenses. 

The  main  thing  is  that  a  complete 
survey  should  be  made,  and,  if  properly 
conducted,  based  on  facts,  every  com¬ 
pany  will  have  a  complete  budget  of  the 
industrial  possibilities  of  the  territory  it 
serves. 


EXHIBIT  A 

A.G.A.  INDUSTRIAL  SURVEY  COMMITTEE 
Questionnaire — 1924  Sales 


Class  of  Business 

Number 

Yearly  Sales 

M  cu.  ft. 

%  Each  Class 
to  Total  Sales 

Revenue 

Average 
Rate  pr 

M  cu.  ft. 

%  of  Revenue 
to 

Total  Revenue 

Domestic 

Industrial 

Total 

100.0% 

100.0% 
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EXHIBIT  B 

DIVISION  OF  INDUSTRIAL  SALES  BY  CLASSES  OF  CUSTOMERS 


Class  of  Customer 

Number  of  Customers 

Each  Class 

M  Cu.  Feet 
per  Year 

1 — Bakeries 

2 — Foodstuffs 

3 — Foundries 

4 — Glass  &  Ceramics 

5 — Hotels,  Clubs,  Restaurants  &  Institutions 

6 — Machinery  Manufacturers 

7 — Newspapers,  Printers  &  Publishers 

8 — Textile  &  Clothing  Manufacturers 

9 — Miscellaneous  Industries 

Copy  of  Gas  Rates  now  in  effect. 


SHOWING  WHAT  INDUSTRIES  SHOULD  BE  INCLUDED  IN  THE  SEVERAL 

CLASSIFICATONS  ABOVE 

fA — Coffee  and  cereal  roasters 

2 — FOODSTUFFS  <  B— Meat  packers  and  fish  dryers 

(,C — Food  ripening 


3— FOUNDRIES 
A — GLASS  &  CERAMICS 

6— MACHINERY  MANUFACTURERS 


Ferrous  and  non-ferrous  metals 

Firing  of  Porcelain  Glass  Melting 

Brick,  Pottery,  etc.  Annealing,  etc. 

All  manufacturers  who  produce  equipment  where 
annealing,  forging,  carbonizing,  heat  treating  are 
carried  on,  such  as  automobiles,  etc. 


j  A — Brass 
l  B — Iron 


9 _ MISCELLANEOUS  INDUSTRIES  j Industries  not  covered  by  classifications  which 

}are  local  to  any  particular  location. 


Exhibit  C 

AVAILABLE  INDUSTRIAL  BUSINESS 
Sample  Questionnaire 

Showing  process,  present  operation,  equivalent  gas  to  displace  other  fields,  maxi¬ 
mum  hourly  gas  consumption,  and  other  data  necessary  to  secure  business. 

Crucible  Steel  Company  of  America. 

Emerson  Avenue  Plant,  Syracuse,  N.  Y. 

Tool  steel  manufacture. 

Mr.  Pardee. 

Oil  and  coke  used  in  large  furnaces  for  annealing 
carbon  tool  steels  and  special  steel  wire. 

245,047  lbs.  coke  per  month  =  2,940,564  cu.ft.  gas 
10,291  gals,  oil  per  month  =  1,286,375  cu.ft.  gas 

4,226,939  cu.ft.  gas  or 

50,723,260  cu.ft.  gas  per  year. 

Maximum  Hour  for  Above:  18,000  cu.ft. 

Recommendation :  Change  coke  and  oil  furnaces  to  Surface  Combus¬ 

tion  over  fired. 

Prospect’s  Attitude :  There  will  be  some  advantages  of  gas  over  oil  due 

to  atmosphere  and  firing  conditions. 

Would  be  interested  if  gas  could  meet  oil  price. 


Name : 

Location :  * 

Business : 

Information  from: 
Present  Operation: 

Equivalent  Gas : 
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Exhibit  D 

INDUSTRIAL  GAS  SECTION 
INDUSTRIAL  SURVEY 


Divide  as  nearly  as  possible  your  sales 
into  domestic  and  industrial,  showing  the 
number  of  customers  for  each  group.  The 
yearly  sales,  percentage  of  total  sales, 
revenue,  and  average  rate  earned  by  each 
class  will  possibly  prove  to  be  extremely 
interesting  if  you  do  not  already  have 
this  data. 

The  next  step  is  to  divide  as  nearly  as 
possible  the  industrial  consumption  into 
specific  groups.  We  have  suggested  cer¬ 
tain  groupings  and  left  spaces  for  any  in¬ 
dustries  peculiar  to  your  location  and  not 
already  mentioned.  By  grouping  the  in¬ 
dustrial  consumption  in  this  manner,  it 
will  enable  you  to  find  your  strong  and 
weak  points. 

By  placing  your  rate  schedule  at  the 
foot  of  the  same  sheet,  anyone  having  the 
sheet  can  immediately  compare  condi¬ 
tions  in  his  city  with  those  in  your  city 
and  thus  find  whether  it  would  be  rea¬ 
sonable  for  him  to  approach  certain 
classes  of  industry. 

When  all  this  data  has  been  obtained, 
it  will  be  made  up  in  such  manner  that 
it  will  be  accessible  to  all  cities  taking 
part  in  the  survey,  so  that  your  city  may 
have  the  advantage  of  the  experience  of 
other  cities  and  they,  in  turn,  may  profit 
by  your  experiences. 

The  next  step  is  to  determine  the  po¬ 
tentialities  of  the  use  of  gas  in  your  ter¬ 
ritory.  The  Managing  Committee  has 
suggested  that  we  approach  every  indus¬ 
try  which  is  using  anything  other  than 


gas  for  production  purposes,  study  that 
industry  and  determine  the  quantity  of 
oil,  coke,  or  coal  which  is  used  for  the 
various  purposes,  and  then  show  the 
equivalent  of  that  energy  in  cu.ft.  of  gas 
per  year.  Having  made  a  study  of  the 
operations  carried  on  at  the  plant  and 
having  estimated  the  annual  gas  consump¬ 
tion  to  displace  this  fuel,  the  average  rate 
required  to  get  the  business  can  then  be 
determined. 

In  order  to  determine  whether  this 
business  would  be  profitable  to  your 
company,  it  will  be  necessary  to  find  the 
cost  of  supplying  necessary  mains,  serv¬ 
ices  and  meters,  so  that  if  you  estimate 
the  maximum  hour’s  demand  on  the 
equivalent,  your  distribution  depart¬ 
ment  will  then  have  data  available  to  fol¬ 
low  up  their  end  of  the  analysis  when  the 
time  is  ripe. 

Next,  we  would  suggest  the  recommen¬ 
dations  which  you  would  give  to  the  pros¬ 
pect.  In  some  cases,  recommendations 
could  immediately  be  made,  there  already 
being  similar  work  produced  by  gas.  In 
other  cases,  you  would  only  be  able  to 
recommend  that  they  consider  gas,  and 
state  that  you  yourself  would  get  all 
necessary  available  data  for  them  at  the 
earliest  possible  moment. 

Another  feature  which  it  would  be 
well  to  note  on  each  individual  plant  sur¬ 
vey  is  the  prospect’s  attitude — whether 
he  is  interested  and  in  a  receptive  mood 
or  otherwise. 
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EXHIBIT  E 

THE  SYRACUSE  LIGHTING  CO.,  INC., 
Syracuse,  N.  Y. 

1924  SALES  AND  REVENUE 


%  each 
Class  to 

Yearly  Sales  Total 

M  cu.  ft.  Sales 

Revenue 

Average  Rate 
per  M  cu.  ft. 

Percent  of 
Revenue 
to 

Total  Revenue 

Class  of  Business 

Domestic 

Industrial 

Total 

1,077,675.5  74.82 

362,590.0  25.18 

1,440,265.5  100.00 

$1,224,191.12 

360,077.24 

1,584,268.36 

113.59 

99.31 

109.99 

77.27 

22.73 

100.00 

Present  Rate. 

First  20  M  @  $1.13  per  M  cu.ft. 

Next  80  M  @  1.05  per  M  cu.ft. 

Next  200  M  (2)  .85  per  M  cu.ft. 

Next  700  M  @  .80  per  M  cu.ft. 

Next  1,000  M  (5)  .75  per  M  cu.ft. 

Next  1,000  M  @  .70  per  M  cu.ft. 

Over  3,000  M  @  .65  per  M  cu.ft. 

Minimum  Bill  50^  per  month. 

Net 

Net 

Net 

Net 

Net 

Net 

Net 

THE 

EXHIBIT  F 

SYRACUSE  LIGHTING 
Syracuse,  N.  Y. 

CO.,  Inc. 

Estimated 

Ratio  Yearly 

Present 

A  dditional 

Additional 

Maximum 

Maximum 

Total 

Industrial 

Hourly 

Hourly  De- 

Maximum- 

Maximum 

Sales  to  Maxi 

Demand 

mand  Cu.  Ft. 

Demand 

Y early  Sales 

Hours 

Daily 

mum  Daily 

Industry 

Cu.  Ft. 

( New  Rate ) 

Cu.  Ft. 

M  Cu.  Ft. 

per  Day 

Consumption 

Consumption 

1 

600 

10M 

10.6  M 

60,000.0 

24 

165,000 

363 

2 

25M 

8M 

33.0  M 

13,000.0 

9 

56,000 

232 

3 

None 

30M 

30.0  M 

120,000.0 

24 

400,000 

300 

4 

1M 

40  M 

41.0  M 

96,000.0 

10 

350,000 

274 

5 

None 

3M 

3.0  M 

2,500.0 

8 

16,000 

156 

6 

300 

9M 

9.3  M 

8,225.0 

9 

40,000 

206 

7 

9M 

4.5M 

13.5  M 

2,400.0 

9 

25,000 

96 

8 

1.5M 

12M 

13.5  M 

15,000.0 

9 

81,000 

185 

9 

3M 

40M 

43.0  M 

125,000.0 

24 

500,000 

"250 

10 

200 

23M 

23.2  M 

81,000.0 

24 

275,000 

295 

11 

None 

46M 

46.0  M 

163,775.0 

24 

550,000 

298 

12 

250 

20M 

20.25M 

9,600.0 

4 

40,000 

240 

13 

*3M 

3M 

3.0  M 

2,500.0 

8 

16,000 

156 

14 

200 

8M 

8.2  M 

9,000.0 

10 

60,000 

150 

15 

300 

72M 

72.3  M 

158,500.0 

10 

600,000 

264 

44.35M 

328. 5M 

369. 85M 

1866,500.0 

13,174,000 

*Stand  by  for  Producer  Meters  &  Service  in. 

1  Ratio  total  increased  industrial  sales  to  estimated  maximum  daily  industrial  sales  1928. 


866,500  M  cu.  ft. 
3,174  M  cu.  ft. 
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EXHIBIT  G 


AVAILABLE  INDUSTRIAL  BUSINESS 
TO  BE  SECURED  WITH  PROPOSED 
RATES  EFFECTIVE. 


First 

Next 

Next 

Next 


Proposed  Rate. 

20  M  @  $1.13  per  M  C.F.  Net 


80  M  @  1.05  ditto 

200  M  @  .85  ditto 

700  M  @  .80  ditto 

Next  1,000  M  @  .75  ditto 

Next  1,000  M  @  .70  ditto 

Over  3,000  M  @  .55  ditto 

Minimum  Bill  50^  per  month. 


Industry 

Cu.  Ft.  of 
Estimated  Yearly 
Business  Available 

Use 

Rate 
per  M 

Cu.  Ft. 

Revenue 

1 

60.000.0M 

Burning  Porcelain 

.611 

$  36,690.00 

2 

13.000.0M 

Forgingand  Hardening 

.55 

7,150.00 

3 

120, 000. 0M 

Burning  Pottery 

.583 

69,960.00 

4 

96,000.0M 

Carbonizing 

.579 

55,584.00 

5 

2,500.0M 

Refining  Metals 

.84 

2,520.00 

6 

8,225 .0M 

Carbonizing 

.79 

6,534.00 

7 

2,400.  OM 

Carbonizing 

.80 

1,920.00 

8 

15,000.0M 

Carbonizing 

.71 

10,650.00 

9 

125, 000. 0M 

Carbonizing 

.562 

70,250.00 

10 

163, 775. 0M 

Pottery  Burning 

.573 

93,843.00 

11 

9,600.0M 

Core  Baking 

.771 

7,402.00 

12 

81,000.0M 

Pottery  Burning 

.675 

54,675.00 

13 

2,500.0M 

Tinning 

.90 

2,250.00 

14 

9,000.0M 

Hardening 

.802 

7,218.00 

15 

158, 500. 0M 

Forging 

.573 

90,821.00 

Total 

Available 

Business 

866, 500. 0M 

.597 

$517,467.00 

It  is  estimated  that  the  above  industrial  business  could  be  secured  in  a 
as  follows : 

three-year  period 

Estimated  Sales 

Cubic  Feet 

Revenue 
per  M  cu.  ft. 

Revenue 

First  Year 

200,000M 

.597 

$  119,400.00 

Second  Year 

300,000M 

.597 

179,100.00 

Third  Year 

366,500M 

.597 

218,967.00 

Total 

866,500M 

.597 

$  517,467.00 
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EXHIBIT  H 

SURVEY  OF  CITIES  IN  THE  STATE  OF  NEW  JERSEY 
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*571,200,000  Dyeing  &  Bleaching 
1,632,000  Hot  Water 


DISCUSSION 


The  Chairman:  Gentlemen,  I  think 
that  the  Survey  Committee  has  certain¬ 
ly  done  a  wonderful  piece  of  work.  I 
believe  that  is  a  contribution  that  has 
very  far-reaching  effects  and  will  be  a 
strong  and  powerful  weapon  in  the 
hands  of  the  industrial  men. 

The  report  is  open  for  discussion. 

R.  R.  Young  (Newark,  N.  J.)  :  I  was 
wondering  whether  this  Survey  Report 
is  not  tied  up  with  the  Policy  Report,  in 
that  it  gives  the  management  some  idea 
of  how  to  go  about  analyzing  their  pro¬ 
spective  business,  and  I  was  wondering 
whether  that  paper  should  not  be 
printed — and  distributed  with  the  report 
of  the  Policy  Committee. 

The  Chairman:  That  is  a  very  good 
suggestion,  Mr.  Young. 

R.  L.  Manier  (Syracuse,  N.  Y.)  :  That 
survey  has,  in  Syracuse,  itself,  done  a 
great  deal.  It  looks  as  though  this  com¬ 
ing  year  we  are  going  to  be  extremely 
busy  taking  on  new  business. 

J.  F.  Quinn  (Brooklyn,  N.  Y.)  :  With 
such  a  complete  report  of  the  committee, 
I  do  not  see  that  there  is  much  to  dis¬ 
cuss.  I  heartily  endorse  Mr.  Young’s 
suggestion,  and  I  think  the  report 
should  be  made  in  connection  with  the 
Policy  Committee’s  Report  to  the  Exec¬ 
utives  of  the  companies  in  addition  to 
all  of  the  members  of  this  section. 

J.  B.  Allington  (Rochester,  N.  Y.)  : 
My  idea  of  making  a  survey  was  from 
an  entirely  different  viewpoint.  We 
make  no  attempt  to  survey  our  whole 
property  as  to  potential  business,  be¬ 
cause,  in  general,  we  know  the  potential 
business. 


In  some  half  dozen  of  the  largest 
plants  in  the  city  we  employed  an  out¬ 
side  survey  system.  We  are  in  the  midst 
of  making  the  survey  now,  but  in  one  of 
the  plants  where  the  survey  was  com¬ 
pleted,  after  they  made  the  report  they 
decided  to  do  away  with  all  fuels  ex¬ 
cepting  gas,  and  in  some  cases  elec¬ 
tricity. 

J.  P.  Leinroth  (Newark,  N.  J.)  :  This 
subject  of  survey  is  of  such  fundamental 
importance  that  I  can  not  help  but  have 
a  word  to  say  on  it. 

It  struck  me  as  rather  singular  that 
gas  companies  have  not  analyzed  their 
market  more  than  they  have.  I  think 
that  in  any  up-to-date  business  house, 
the  first  thing  they  do  is  to  make  a  thor¬ 
ough  study  of  their  market,  find  out 
what  their  potentialities  are,  and  then 
find  out  how  to  get  the  business. 

W e  have  made  a  start  in  that  we  have 
determined  our  potential  business.  The 
next  thing  to  do  is  to  make  a  careful 
study,  as  Mr.  Ramsay  points  out,  of  the 
various  individual  operations.  I  think 
all  of  us  have  talked  gas  in  too  general 
terms.  What  we  have  got  to  do  is  to 
get  into  each  operation  and  make  a  care¬ 
ful  study  of  it  and  go  back  to  the  plant 
auditor  and  point  out  to  him  how  he 
can  save  money  by  using  gas  on  any 
particular  operation. 

We  had  several  instances  where  we 
thought  we  had  no  chance  at  all,  and 
after  a  careful  study  of  the  heat  process 
we  found  that  we  could  sell  that  man 
gas  and  that  he  would  save  a  lot  of 
money  by  it. 

There  is  another  phase  which  I  think 
perhaps  has  not  been  brought  out  by 
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Mr.  Ramsay.  A  survey  gives  the  in¬ 
dustrial  man,  himself,  a  picture  of  the 
whole  situation  which  he  does  not  get 
in  any  other  way. 

In  our  territory  we  show  a  potential 
business  of  about  30,000,000,000  cubic 
feet  per  year.  If  we  could  get  only  one- 
third  of  that  business,  that  would  mean 
increasing  our  total  load  about  fifty  per 
cent. 

Anybody  who  makes  a  survey  will  be 
astounded  at  the  amount  of  business 
there  is  to  get. 

H.  H.  Clark  (Chicago,  Ill.)  :  The  Illi¬ 
nois  Gas  Association  made  a  survey  two 
years  ago  in  the  State  of  Illinois — and 
I  might  point  out,  at  this  time,  that  you 
cannot  predicate  the  future  on  an  indus¬ 
trial  survey  alone.  That  is  necessary, 
but  you  must  also  analyze  your  other 
markets. 

The  result  of  the  Illinois  survey 
showed  that  in  a  territory  now  being 
supplied  with  gas,  we  were  doing  50% 
domestic  business,  such  as  cooking,  wa¬ 
ter  heating,  laundry  equipment,  etc., 
about  70%  of  the  commercial  business, 
which  is  hotels,  restaurants,  bakeries, 
newspapers,  garages,  etc.,  and  about  ten 
per  cent  of  the  industrial  business,  such 
as  glass  plants,  steel  mills,  heat  treaters, 
automobile  factories,  etc.,  and  less  than 
one  per  cent  of  the  house  heating,  that 
is,  central  plant  house  heating. 

It  seems  to  me  that  that  relation  of 
percentages  might  hold  true  in  any 
state,  and  if  you  will  compile  those  fig¬ 
ures  and  get  a  composite  answer  to  your 
problem,  you  will  find  that  the  gas 
business  has  a  pretty  good  future.  At 
the  same  time,  you  must  not  neglect 
the  other  sources  of  revenue  and  the 
other  outputs  of  gas  because  the  load 


factor  of  these  various  factors  of  busi¬ 
ness  are  more  or  less  interdependent, 
and  while  the  industrial  survey  may 
show  a  certain  amount  of  business  avail¬ 
able,  it  naturally  has  to  fit  in  with  some 
of  these  other  classes. 

So  that  while  you  are  making  an  in¬ 
dustrial  survey,  some  predication  should 
be  made  of  the  other  classes  of  business, 
so  that  your  managers  or  the  people 
who  raise  the  money  and  build  the  plant 
can  look  forward  to  the  total  future  of 
the  business. 

H.  A.  Clark  (Detroit,  Mich.)  :  I  am  a 
new  man  in  the  gas  utility  field  and  I 
have  a  certain  amount  of  deference  in 
talking  to  you. 

But  there  is  something  about  this  sur¬ 
vey  proposition  that  struck  me  ought  to 
be  particularly  emphasized,  and  that  is 
the  engineering  point  of  view  of  attack¬ 
ing  the  problem. 

The  particular  point  that  I  had  in 
mind  is  illustrated  by  a  remark  that  was 
made  to  me  the  other  day  by  the  secre¬ 
tary  of  the  chief  engineer  of  our  com¬ 
pany.  He  said  that  it  struck  him  as 
rather  strange  that  no  matter  what 
problem  came  up,  the  chief  engineer  al¬ 
ways  felt  that  he  could  solve  it.  With 
almost  any  problem  that  is  tackled  in 
a  thorough  engineering  way,  with  all 
the  facts  lined  up  properly  and  analy¬ 
zed,  the  situation  will  be  clarified  a  good 
deal. 

To  get  the  vision  of  fundamentals 
may  require  a  little  effort  and  the  only 
way  is  by  doing  this  preliminary  work 
of  getting  down  to  the  root  of  the  whole 
matter. 

There  are  many  problems  which,  to 
look  at  in  a  general  way,  seem  extreme- 
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ly  difficult,  but  once  they  are  thoroughly 
analyzed  they  are  quite  simple. 

The  relation  of  the  industrial  engi¬ 
neer  to  the  public  is  a  point  that  is  worth 
emphasizing. 

The  gas  utilities  are  very  much  inter¬ 
ested  now  in  putting  themselves  in  a 
favorable  light  with  the  public.  The 
function  of  the  industrial  engineer  is  to 
make  the  officials  of  the  manufacturing 
companies  feel  that  the  gas  industry  is 
a  live,  working  proposition,  that  it  can 
solve  problems  for  them  and  that  its 
purpose  is  to  serve  them.  The  details 
of  certain  chemical  operations  or  the  de¬ 
tails  of  certain  heat  treating,  are  really 
incidental  to  the  job.  Whether  or  not 
he  can  put  heat  on  a  particular  opera¬ 
tion  is  more  or  less  a  minor  matter  with 
him.  His  main  job  is  the  creation  of  a 
feeling  of  confidence  between  the  cus¬ 
tomer  and  his  company. 

R.  E.  Ramsay  (Philadelphia,  Pa.)  :  I 
was  a  member  of  both  committees — the 
Policy  Committee  and  the  Survey  Com¬ 
mittee.  I  did  not  do  much  work  on  the 
Policy  Committee,  but  I  did  a  little  bit 
on  the  Survey  Committee. 

I  think  that  the  motion  which  was 
previously  passed  was  rather  premature, 
not  because  of  our  Survey  Committee, 
but  I  believe  that  we  have  a  picture  pre¬ 
sented  in  Syracuse  and  New  Jersey  that 
is  really  the  crux  of  the  situation,  so  far 
as  the  Policy  Committee  is  concerned. 
In  other  words,  what  is  the  use  of  tell¬ 
ing  your  story  if  you  do  not  have  some¬ 
thing  concrete  to  present? 

We  really  have  a  lot  of  good  work 
from  our  committee,  as  the  report  will 
show,  and  the  figures  also  show  the  po¬ 
tential  business  represented  in  the 
twenty-four  territories  served  by  the 
Public  Service  Company. 


I  believe  if  just  that  one  exhibit, 
along  with  Syracuse,  were  embodied  in 
this  report  of  the  Policy  Committee,  it 
would  strengthen  it. 

Just  idle  talk  about  what  the  Policy 
Committee  think  they  are  going  to  do 
and  what  they  have  in  mind,  is  not  what 
the  management  wants.  They  want 
something  concrete.  Unless  this  poten¬ 
tial  business  is  pointed  out  to  them,  talk¬ 
ing  in  words  of  “A”  to  “Z”  or  1  to  10 
does  not  do  any  good. 

I  don’t  know  whether  it  is  in  order 
to  suggest  that  some  of  these  exhibits 
be  embodied  in  the  report  of  the  Policy 
Committee,  but  I  do  feel  that  if  it  is  out 
of  order,  it  is  well  taken. 

J.  F.  Quinn  (Brooklyn,  N.  Y.)  :  As  I 
said  before,  Mr.  Ramsay  has  made  a 
very  complete  report,  and  he  expressed 
my  opinion  when  he  just  said  that  it 
should  be  a  part  of  the  Policy  Commit¬ 
tee’s  Report. 

L.  C.  Harvey  (Chicago,  Ill.)  :  I  should 
think  that  the  whole  matter  would  be 
ver*y  easily  taken  care  of  by  the  com¬ 
mittee  that  was  appointed.  That  would 
be  part  of  their  duty. 

J.  F.  Weedon  (Chicago,  Ill.)  :  I  rep¬ 
resent  the  advertising  end  of  the  busi¬ 
ness,  but  I  have  been  long  enough  in 
the  industry  to  know  what  happens  to 
things  that  come  in  to  the  manager.  You 
send  your  report  in  to  him,  and  speak 
to  him  a  week  later  and  he  will  call  his 
stenographer  to  find  out  whether  he  got 
it  or  not. 

I  merely  suggest  to  the  industrial 
salesmen  here  that  they  do  not  sit  back 
and  wait  for  the  manager  to  send  for 
them,  but  take  a  copy  of  that  report  and 
slap  it  on  his  table  in  front  of  him  be- 
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cause  otherwise  they  will  not  get  any 
action  on  it. 

The  Chairman:  It  is  an  utter  impos¬ 
sibility  to  print  the  entire  report.  The 
committee  will  give  consideration  to  the 
suggestions  made  and  embody  in  their 
report  such  parts  of  the  Survey  Report 
as  will  be  practicable  to  print.  The  set¬ 
up  is  so  great  that  it  will  be  almost  im¬ 
possible  to  print  overnight  and  have 
ready  in  the  morning.  The  committee 
will  take  such  parts  of  the' report  as  they 
can  print  and  embody  them. 

R.  R.  Young  (Newark,  N.  J.)  :  I  un¬ 
derstand  you  are  going  to  fire  some 
heavy  guns  at  the  General  Sessions, 
either  tomorrow  or  the  day  after,  and  I 
would  like  to  make  the  suggestion  that 
you  bring  out,  at  the  end  of  your  talk, 
what  the  industrial  men  think  of  the 
Survey  Report  and  the  Report  of  the 
Policy  Committee.  You  would  reach  the 
management  right  there — to  be  followed 
up  by  the  local  men  presenting  their  re¬ 
ports  to  the  management  when  they  get 
home. 

The  Chairman:  The  secretary  has ‘al¬ 
ready  slipped  a  note  into  my  pocket 
about  some  of  the  things  that  I  ought 
to  talk  about  tomorrow,  and  one  of  them 
is  the  Policy  Report  and  also  the  Indus¬ 
trial  Survey  Report.  I  think  it  will 
strengthen  our  position  to  have  the 
Policy  Report  printed  and  embody  such 
facts  as  were  collected  by  the  Survey 
Committee.  I  will  do  my  best  to  bring 
it  to  their  attention. 

(The  report  of  the  Policy  Committee 
with  a  summary  of  the  findings  of  the 
Survey  Committee  report  was  printed 
and  distributed  at  the  General  Session 
the  following  morning  and  at  the  Indus¬ 
trial  Gas  Section  meeting  in  the  after¬ 
noon.) 


The  Survey  Report  is  absolutely  the 
keynote  of  our  work.  It  is  not  sufficient 
to  read  it ;  it  is  necessary  to  discuss  it. 
I  think  that  a  more  thorough  under¬ 
standing  of  a  thing  can  be  arrived  at 
through  a  discussion  rather  than  merely 
reading,  because  the  viewpoints  that  you 
have  and  the  viewpoints  of  the  men  who 
have  written  the  report  may  be  slightly 
different. 

If  you  will  permit  me,  I  would  like  to 
bring  out  one  point.  You  cannot  go  out 
and  secure  business  that  requires  spe¬ 
cial  equipment  without  a  good  survey 
back  of  that  proposal.  You  must  have 
the  facts,  before  you  can  make  a  pro¬ 
posal  to  the  customer  that  he  can,  by 
buying  certain  equipment,  create  econo¬ 
mies  necessary  to  give  gas  the  advantage 
over  his  present  operation  and  present 
fuel.  I  would  like  to  hear  from  some 
of  the  members  who  have  not  had  the 
opportunity  of  analyzing  the  survey,  as 
to  how  they  have  gone  after  the  business 
and  what  their  results  have  been ;  if 
they  have  been  able  to  get  the  business 
without  a  survey,  and  to  what  extent  the 
lack  of  a  survey  has  been  a  handicap. 

The  Survey  Committee  may  have  been 
entirelv  too  enthusiastic  about  it.  We 
have  got  to  justify  the  expenditure  for 
a  survey  before  our  management,  and 
we  must  have  a  solid  foundation  upon 
which  to  present  our  arguments  for  that 
expenditure.  Not  only  must  a  thorough 
understanding  be  secured  before  you  can 
make  the  management  spend  its  money, 
but  you,  yourself,  must  be  sold  on  it. 

E.  G.  de  Coriolis  (Boston,  Mass.)  : 
It  is  the  crux  of  the  whole  situation. 
First  find  what  your  market  is,  know 
where  it  is  and  how  you  are  going  to 
proceed  to  secure  that  market. 

I  have  made  surveys  for  a  number  of 
companies  in  New  England,  and  it  has 
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been  shown  very  definitely  that  in  cer¬ 
tain  centers  there  is  very  little,  if  any, 
possibility  for  industrial  gas,  up  to  the 
present  time,  with  existing  rates,  and 
that  if  rates  were  to  be  modified  in  order 
to  secure  this  business  it  would  so  dis¬ 
rupt  the  business  of  the  company  in 
other  ways  that  the  thing  would  not 
exactly  be  feasible.  This  particularly 
applies  to  the  textile  centers  and  the 
shoe  manufacturing  centers.  When  you 
get  into  the  metal  centers,  the  situation 
is  totally  different. 

So  that  before  we  recommend  to  the 
management  of  all  gas  companies  that 
they  should  spend  money  to  make  a 
survey,  I  think  it  would  be  somewhat  the 
part  of  wisdom  to  classify,  if  possible, 
the  types  of  business  which  offer  possi¬ 
bilities  for  future  industrial  business. 

It  is  quite  possible  that  the  manager 
of  a  gas  company  operating  in  a  textile 
center  might  get  the  impression  that 
there  is  a  considerable  field  for  the  sale 
of  industrial  gas,  when  that  field  really 
does  not  exist.  The  same  thing  would 
apply  to  a  shoe  manufacturing  center, 
where  all  the  heat  that  is  required  is 
steam,  which  in  large  quantities  usually 
has  to  be  raised  by  means  of  coal  or  the 
cheaper  fuels. 

That  is  one  feature  which  might  be 
emphasized  in  this  report.  When  it 
comes  to  thermal  operations  in  a  metal 
industry,  there  is  no  question  but  that 
every  gas  company,  large  or  small, 
should  take  such  steps  as  are  neces¬ 
sary  to  determine  their  market,  and  then 
with  the  facts  before  it,  proceed  to  se¬ 
cure  that  business  in  the  proper  way. 

R.  L.  Manier  (Syracuse,  N.  Y.) :  If  a 
survey  is  made,  I  can  frankly  say  that 
in  the  majority  of  cases  it  will  bring 
about  the  realization  of  getting  the 


available  business  on  the  lines  much 
quicker  than  if  the  work  takes  its  natu¬ 
ral  course.  Business  which  might  be  ten 
years  in  the  distance  might  be  brought 
into  actual  performance  within  two  or 
three  years,  or  less,  through  the  survey. 
And  that  means,  of  course,  that  you  get 
that  revenue  that  much  sooner. 

J.  B.  Allington  (Rochester,  N.  Y.)  :  I 
have  never  been  thoroughly  sold  on  the 
idea  of  a  general  survey  of  all  of  our 
property,  although  I  am  thoroughly  sold 
on  the  idea  of  a  survey  for  individual 
plants  on  our  property.  I  feel  that  a 
survey  is  to  be  looked  at  in  the  light  of 
an  aid  to  sales. 

If  you  can  go  to  the  management  of  a 
prospect  and  show  them  a  report  em¬ 
bodying  the  economics  of  the  use  of  all 
fuels  in  their  plant,  and  show  them  that 
the  present  operating  costs  embodied  in 
that  report  are  based  on  agreed  facts 
and  that  the  recommendations  for  fu¬ 
ture  costs  are  based  on  manufacturers’ 
guarantee,  it  is  an  easy  matter,  then,  to 
talk  business  with  them. 

A  lot  of  these  large  companies  do  not 
want  to  mix  up  their  fuel  situation  with 
the  use  of  oil  here  and  electricity  in  an¬ 
other  place,  and  then  some  use  of  gas — 
but  if  they  are  going  to  use  gas  they 
want  to  go  into  it  and  use  it  wherever 
they  can. 

The  other  aspect  of  the  survey,  I 
think,  is  more  of  an  executive  problem 
and  has  to  do  with  the  management  of 
the  company  rather  than  with  the  indus¬ 
trial  department,  and  I  believe  that  the 
survey  in  that  light  is  of  really  more 
value  to  the  technical  section  or  to  the 
technical  men  in  the  gas  company,  for 
the  information  they  will  get,  than  it  is 
as  a  sales  aid. 

L.  C.  Harvey  (Chicago,  Ill.)  :  Every 
gas  company  ought  to  make  some  kind 
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of  a  survey  as  to  the  amount  of  busi¬ 
ness  that  is  available.  I  think  Mr.  Lein- 
roth  pointed  that  out — that  it  is  neces¬ 
sary  for  us,  as  well  as  anybody  else,  to 
know  how  much  business  there  is  to  be 
secured  and  where  it  is  to  be  gotten. 

But  there  is  a  question  in  my  mind  as 
to  the  advisability  of  going  into  the 
thing  in  as  much  detail  as  to  determine 
how  we  are  going  to  get  this  business 
and  when  we  are  going  to  get  it,  in  re¬ 
gard  to  all  the  business  that  there  is  to 
be  obtained.  In  other  words,  I  think 
that  the  best  way  in  which  we  are  going 
to  get  across  the  industrial  gas  idea  is 
to  be  just  as  effective  as  possible.  There 
are  certain  heating  operations  that  it  is 
going  to  take  a  long  time  to  get.  There¬ 
fore,  I  think  that  it  would  be  better  to 
go  into  great  detail  on  that  amount  of 
business  that  is  more  easily  obtained, 
rather  than  to  make  a  survey  of  all 
the  business  that  it  is  possible  to  ob¬ 
tain. 

We  have  been  talking  about  making 
surveys,  and  submitting  reports.  But 
the  only  way  a  report  is  going  to  do  any 
good  is  to  have  it  read.  There  are  a 
great  many  reports  submitted  today  that 
are  not  read  because  they  are  too  long — 
they  contain  too  much  calculation  and 
figures.  That  certainly  should  be  borne 
in  mind  when  we  are  submitting  reports, 
both  to  prospects  and  to  our  managers. 

F.  W.  Manker  (New  York,  N.  Y.)  :  I 
have  listened  to  the  discussion  this  af¬ 
ternoon  with  a  great  deal  of  interest. 

It  seems  to  me  that  there  are  two 
factors  in  every  survey  which  must  be 
considered :  First,  the  interest  of  the  gas 
company  with  regard  to  the  develop¬ 
ment  of  their  business.  Second,  the  re¬ 
sponsibility  the  gas  company  has  to  the 
industries  that  it  serves. 


If  a  survey  is  going  to  be  effective, 
from  the  standpoint  of  the  gas  company, 
they  have  got  to  know  what  lines  to 
work  on.  If  we  are  going  into  a  strange 
country,  we  need  a  map  to  supply  our 
direction.  A  survey,  as  a  general  propo¬ 
sition,  for  potentialities,  certainly  will 
be  a  conservation  of  energy  for  them 
in  getting  business,  because  through 
analyzing  the  different  classes  of  busi¬ 
ness — the  business  that  is  available  to¬ 
day  at  the  present  rates,  the  business 
that  is  available  with  changes  in  opera¬ 
tion  and  process — they  will  be  able  to 
establish  certain  definite  objectives 
which  they  can  work  to  and  concentrate 
on.  It  is  awfully  easy  to  “bark  up  the 
wrong  tree”  and  spend  time  and  energy 
before  you  find  out  that  you  are  wrong. 

The  second  factor  in  such  a  question, 
and  that  is  our  responsibility  to  the  in¬ 
dustries  that  we  serve,  I  think  is  one  of 
the  most  important  things  in  the  whole 
picture.  If  we  can  establish,  through  a 
scientific  investigation,  a  respect  in  the 
minds  of  the  manufacturers  for  our  re¬ 
commendations,  we  are  going  to  find 
sales  resistance  toward  putting  in  our 
fuel  greatly  reduced.  And  the  only  way 
the  manufacturer  is  going  to  respect  our 
opinions — that  gas  is  the  right  fuel — is 
by  our  going  into  his  plant  and  showing 
him  that  we  know  more  about  producing 
the  work  that  he  desires  than  he  knows 
himself. 

J.  M.  Spitzglass  (Chicago,  Ill.)  :  Per¬ 
haps  you  would  like  to  hear  a  few  words 
from  the  user’s  point  of  view.  I  had  an 
occasion  some  years  ago  when  a  foundry 
called  me  up  who  knew  I  had  some  rela¬ 
tions  with  gas.  They  told  me  that  they 
were  having  some  trouble  there  in  heat¬ 
ing  with  gas. 

The  gas  company  sent  out  a  man,  and 
while  he  was  a  good  gas  man,  he  did 
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not  know  much  about  the  foundry  busi¬ 
ness,  so  that  when  he  arranged  matters 
there  they  did  not  work  out  exactly  as 
the  foundry  man  expected. 

Now,  when  you  are  talking  about  a 
survey  of  various  industries,  would  it 
not  be  well  to  make  certain,  when  you 
send  a  man  to  survey  a  certain  industry, 
that  he  is  familiar  with  that  industry, 
so  that  he  can  give  the  best  service? 

R.  L.  Manier  (Syracuse,  N.  Y.)  :  We 
in  Syracuse  thought,  as  Mr.  Allington 
thought,  that  we  knew  what  was  there. 
We  combed  the  territory  over  rather 
carefully  before  making  this  survey.  We 
knew  the  larger  customers.  We  had  cer¬ 
tain  potentialities  there.  But  when  we 
started  to  make  a  complete  survey,  we 
found  there  were  a  good  many  places  in 
Syracuse  using  as  much  as  15,000  gal¬ 
lons  of  oil  a  week,  and  more,  which 
would  give  us  a  million  and  more  cubic 
feet  of  gas  per  month. 

I  believe  any  company  would  be  war¬ 
ranted  in  just  making  a  complete  sur¬ 
vey! 

It  has  another  aspect  that  is  of  great 
value — it  brings  your  industrial  man  be¬ 
fore  such  companies,  so  that  although 
they  have  no  heat  requirements  now, 
should  they  have  heat  requirements  in 
the  future,  they  will  at  least  have  sense 
enough  to  call  upon  you  for  your  recom¬ 
mendation. 

H.  H.  Smith  (Boston,  Mass.) :  In 
Boston,  we  have  thought,  and  still  think, 
that  we  know  most  of  our  industrial 
work.  But  after  going  into  the  matter 
very  thoroughly  and  after  listening  to 
the  reports  and  suggestions  that  were 
made  relative  to  this  survey,  I  sold  the 
idea  of  a  survey  to  our  people.  The  first 
remark  made  to  me  was,  “Why,  don’t 


you  know  most  of  the  people  in  town 
here?  Don’t  you  know  most  of  the 
concerns?”  I  said,  “Yes,  we  think  we  do, 
but  maybe  we  have  missed  something.” 

We  are  going  to  have  the  survey.  We 
will  start  about  the  first  of  November. 

J.  B.  Allington  (Rochester,  N.  Y.)  :  I 
still  feel  that  we  can  gain  little,  as  far 
as  our  industrial  sales  are  concerned, 
from  a  survey,  in  that  I  believe  that  the 
number  of  cities  that  have  industrial 
sales  organizations  larger  than  ours  can 
be  counted  on  the  fingers  of  one  hand. 
I  am  trying  to  enlarge  our  organization 
all  the  time,  and  the  reason  that  I  cannot 
enlarge  it  is  that  the  men  are  not  avail¬ 
able.  As  fast  as  we  find  a  really  good 
man,  we  put  him  on.  All  of  our  men 
are  working  just  as  hard  as  they  can  to 
take  on  business,  and  I  do  not  want  to 
take  one  of  those  men  off  to  find  out 
where  other  business  is  that  we  might  be 
taking  on  if  we  had  him  on  straight 
sales  and  service  work. 

The  Chairman:  I  would  like  to  add 
something  to  this  subject  that  has  not 
been  touched  on. 

A  gas  company  in  the  southern  part  of 
the  country  sent  in  a  request  for  a  man 
who  understood  something  of  brass. 
When  that  man  went  down  he  found  the 
following  conditions :  That  manufac¬ 
turer  had  been  using  gas  to  the  extent 
of  two  or  three  million  feet  a  month,  for 
fifteen  years.  The  gas  equipment  that 
he  used  was  very  antiquated  and  his 
consumption  was  very  high,  per  unit. 
An  electric  appliance  salesman  went  in 
there,  sold  him  an  electric  equipment  at 
a  pretty  high  price  and  showed  him  that, 
notwithstanding  the  high  cost  of  energy 
and  cost  of  the  furnace,  the  manufac¬ 
turer  would  still  save  money. 

The  ga§  company  had  the  load,  had 
had  it  for  fifteen  years.  It  is  also  the 
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function  of  the  survey  to  find  out  if  the 
equipment  that  the  manufacturer  has  is 
modern  and  is  using  the  gas  in  the  most 
economical  way. 

That  gas  company  did  not  have  a  sur¬ 
vey,  because  if  they  did  they  would  al¬ 
ready  have  informed  the  manufacturer 
of  the  fact  that  he  had  very  antiquated 
equipment  and  that  more  modern  equip¬ 
ment  was  available. 

We  have  had  another  case  like  that  in 
the  East,  where  a  gas  company  was  in 
danger  of  losing  a  substantial  load  if 
quick  action  were  not  taken. 

So  that  in  addition  to  all  of  the  things 
that  have  been  mentioned,  the  survey  is 
also  a  factor  in  holding  the  business  that 
you  already  have,  in  the  face  of  compe¬ 
tition  that  may  slip  in  and  put  some¬ 
thing  over  on  you  because  you  are  satis¬ 
fied  that  the  load  is  yours. 

A.  A.  Schuetz  (Milwaukee,  Wis.)  :  I 
think  there  is  just  one  point  that  we  are 
forgetting  in  the  idea  of  presenting  this 
survey,  and  that  is  that  you  have  got  to 
have  some  means  to  call  attention  to 
what  exists.  We  have  not  gotten  to  the 
management.  I  think  that  is  the  prime 
idea  and  everything  else  is  merely  detail 
and  local.  If  you  cannot  go  into  the 
management  and  awaken  his  interest  by 
showing  a  certain  amount  of  business 
available  then,  you  had  better  not  have 
a  survey. 

H.  H.  Clark  (Chicago,  Ill.)  :  I  do  not 
want  to  minimize  the  value  of  a  survey, 
but  I  do  want  to  minimize  the  value  of 
getting  a  policy  across  to  the  manage¬ 
ment.  There  are  900  artificial  gas  com¬ 
panies  in  the  United  States.  Only  30 
of  those  have  what  you  might  call  an 
industrial  department,  and  only  7  of 
them  have  what  I  would  call  a  real  in¬ 


dustrial  department.  I  would  only  trust 
those  7  with  the  work  of  making  a  sur¬ 
vey. 

Now,  before  you  make  a  survey,  let 
us  do  something  to  the  other  893  to 
make  a  survey  valuable. 

A.  A.  Schuetz  (Milwaukee,  Wis.)  : 
Answering  Mr.  Clark,  the  manager,  of  a 
certain  firm  would  be  in  doubt  if  he  de¬ 
veloped  an  industrial  department  and 
did  not  know  that  there  was  some  indus¬ 
trial  business  to  be  gotten  in  his  terri¬ 
tory. 

R.  E.  Ramsay  (Philadelphia,  Pa.)  :  It 
was  brought  out  in  the  report  that  in 
one  case  of  the  Public  Service  Company, 
the  average  operating  revenue  from  do¬ 
mestic  customers  was  $1.20  and  the  in¬ 
dustrial  revenue  per  M.C.  $1.07.  In  the 
case  of  Syracuse,  it  was  about  $1.07  for 
industrial  and  about  $.99  for  domestic. 

If  any  of  you  here  think  you  can  get 
this  industrial  business  in  competition 
with  what  we  call  the  pure  fuel,  with 
such  setups  as  that,  try  and  do  it. 

I  did  not  want  to  touch  on  the  rate 
situation,  but  you  have  got  to  know 
these  potentialities  in  your  field  before 
you  can  devise  a  rate  structure. 

Many  of  the  remarks  that  were  made 
here  were  covered  in  the  report,. not  in 
their  entirety,  but  were  touched  upon. 

We  all  know  that  if  this  business  does 
not  produce  the  proper  rate  of  return  on 
the  investment,  the  fixed  capital  charges 
in  the  way  of  plant  and  distribution  ex¬ 
penditure,  you  are  not  going  to  get  the 
industrial  business.  You  cannot  expect 
a  little  town,  with  a  two  dollar  gas  rate, 
to  get  industrial  gas  business  when  they 
do  not  have  a  plant  to  begin  with. 
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You  can  talk  about  these  small  com¬ 
panies  all  you  want  to,  and  about  this 
industrial  survey,  but  it  is  the  bigger 
companies  that  have  to  supply  such  a' 
survey,  and  it  is  the  smaller  companies 
which  come  in  and  are  guided  by  the 
efforts  of  the  larger  companies.  And 
until  the  larger  companies  take  it  up  and 
sell  the  management  this  differential  be¬ 
tween  the  operating  revenue  per  M.C. 
on  industrial  business  and  domestic 
business,  you  are  not  going  to  sell  your 
idea. 

C.  M.  Grow  (Los  Angeles,  Cal.)  :  I 
can  recall  a  time,  eight  years  ago,  when 
the  bakery  business  was  regarded  as  not 
belonging  to  the  gas  company.  Now, 
manufacturers  have  done  more  to  make 


it  possible  to  use  gas  in  the  bakery  busi¬ 
ness  than  we  have. 

We  all  admit  that  with  manufactured 
gas  at  eighty  cents  it  is  perfectly  prac¬ 
ticable  to  bake  all  the  bread  wanted.  In 
my  opinion,  it  would  be  better,  in  some 
cases,  to  find  a  good,  substantial,  grow¬ 
ing  bakery  business  and  put  in  an  oven 
and  use  gas,  than  it  would  be  to  reduce 
the  gas  rate  to  a  point  below  the  cost 
of  gas. 

There  are  other  instances  of  the  same 
kind  where  improvements  have  been 
made  in  gas  burning  equipment,  where 
more  effort  should  be  made  to  get  that 
gas  burning  equipment  in  use  rather 
than  to  try  to  convert  or  make  another 
rate. 


GAS  VERSUS  COMPETING  FUELS 


D.  W.  Chapman,  Assistant  Manager,  Industrial  Gas  Sales,  The  Peoples  Gas 

Light  &  Coke  Co.,  Chicago,  Ill. 


When  I  was  told,  some  time  ago,  that 
I  was  expected  to  write  a  paper  on  this 
subject  I  felt  pretty  sure  that  I  had  been 
handed  a  very  large  assignment. 

I  believe  that  you  men  who  are  actual¬ 
ly  in  this  industrial  work  will  appreciate 
that  as  fully  as  I,  and  for  that  reason  I 
have  attempted  to  sketch,  in  a  brief  way, 
the  picture  of  the  situation,  as  I  see  it,  in 
this  short  paper. 

As  one  looks  over  the  industrial  field  in 
the  United  States  and  notes  the  various 
mediums  used  as  heat  sources  for  manu¬ 
facturing  operations,  it  seems  inevitable 
that  he  should  propound  for  himself  the 
question — Why  so  many  fuels  in  indus¬ 
try? 


The  most  casual  observer  knows  that 
coal,  fuel  oil,  city  gas,  producer  gas,  elec¬ 
tricity,  oil  gas  and  coke  are  in  general 
use  and  that  acetylene,  kerosene,  wood 
and  gasoline  are  utilized  to  a  considerable 
extent  for  certain  operations. 

There  is  no  doubt  that  a  person  who 
answered  the  question  without  careful 
consideration  would  say  that  the  varia¬ 
tion  was  entirely  due  to  comparative 
prices  of  the  fuels  in  different  localities. 
While  price  is  unquestionably  a  big  fac¬ 
tor  in  maintaining  the  conditions  referred 
to,  we  have  two  specific  examples  which 
seem  to  indicate  that  we  must  look  else¬ 
where  for  the  conclusive  answer. 

First,  in  almost  any  industrial  section 
where  we  may  care  to  make  an  inspection, 
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we  shall  find  that  although  approximately 
the  same  range  of  prices  for  the  various 
fuels  prevails  throughout  the  district, 
manufacturers  having  similar  operations 
use  different  sources  of  heat. 

Second,  just  a  few  years  ago  an  almost 
parallel  situation  existed  in  the  lighting 
field.  Electricity  had  some  rather  hefty 
competitors  in  gas,  gasoline,  acetylene  and 
kerosene.  Certainly  from  the  standpoint 
of  light  volume  per  unit  cost,  electricity 
was  not  the  cheapest  medium  for  lighting, 
yet  it  has  completely  outstripped  all  others 
and  is  now  supreme  in  the  field.  What  is 
the  cause  of  this  supremacy?  “Sheer 
Efficiency.”  When  all  facts  are  taken  into 
consideration,  electricity  is  so  markedly 
the  best  medium  for  lighting  that  no  com¬ 
petitor  can  hope  to  retain  any  appreciable 
amount  of  the  business. 

As  we  think  about  the  industrial  fuel 
situation  today,  it  seems  hardly  possible 
that  any  one  fuel  will  eventually  claim 
the  major  portion  of  the  field;  but  just 
as  sure  as  the  sun  will  set  tonight,  in  the 
course  of  time  some  one  medium  of  heat¬ 
ing  will  be  generally  adopted  for  indus¬ 
trial  processes. 

Let  us  look  about  us  now  to  see  if  we 
can  find  some  reasons  to  substantiate  that 
revolutionary  idea. 

As  manufacturers  in  seeking  a  market 
meet  competition,  they  search  for  a  meth¬ 
od  of  reducing  the  cost  of  the  article  that 
they  manufacture,  and  immediately  the 
cry  goes  up — production — more  produc¬ 
tion  !  Large  production  necessitates  auto¬ 
matic  machinery,  and  in  order  to  justify 
the  investment,  automatic  machinery  ne¬ 
cessitates  large  production,  so  that  the 
American  manufacturer  spends  half  of 
his  natural  life  striving  to  get  rid  of  the 
production  so  that  he  can  pay  the  interest 
on  the  money  invested  in  the  machinery. 


Regardless  of  the  sanity  of  this  system,  it 
is  with  us  today  and  in  all  probability  will 
continue  to  be  a  part  of  our  national  life. 

While  these  automatic  machines  can 
perform  a  given  operation  in  precisely  the 
same  manner  for  a  considerable  length  of 
time,  they  must  at  all  times  be  supplied 
with  material  of  exactly  uniform  quality, 
and  must  be  constructed  in  accordance 
with  most  rigid  specifications,  in  order 
that  the  production  schedule  be  main¬ 
tained. 

The  whole  tendency  of  modern  factory 
methods  is  toward  a  maximum  produc¬ 
tion  of  high  quality  merchandise.  This 
condition  necessarily  means  that  heating 
operations  which  play  a  major  part  in 
practically  all  manufacturing  lines  must 
be  organized  on  a  similar  basis. 

With  these  facts  in  mind,  let  us  see 
what  characteristics  a  fuel  should  have 
to  fit  in  with  the  general  scheme  of  things. 

It  must  be: — presentable,  dependable, 
controllable,  comfortable  and  economical. 

These  are  the  five  cardinal  points  that 
will  eventually  govern  the  selection  of  the 
one  fuel  that  will  reign  supreme  in  the 
industrial  field.  Undoubtedly,  there  are 
many  here  today,  who  will  say  that  there 
are  some  other  points  that  should  be  taken 
into  consideration.  For  instance,  safety. 
My  answer  to  that  is,  that  a  fuel  that  is 
unsafe  is  uncomfortable.  Likewise,  one 
that  will  not  produce  the  required  temper¬ 
ature  in  a  minimum  time  is  uncontroll¬ 
able. 

These  characteristics  are  fundamental 
and  I  think  that  they  have  a  somewhat 
universal  application.  If  you  were  pur¬ 
chasing  an  automobile,  a  washing  ma¬ 
chine,  or  a  new  derby  hat,  you  would  de¬ 
sire  that  the  qualities  expressed  by  the 
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five  adjectives — presentable,  controllable, 
dependable,  comfortable  and  economical 
be  possessed  by  the  articles  purchased. 

I  tell  you  now  without  the  slightest 
hesitation  that  no  heating  medium  which 
fails  to  measure  up  to  these  five  require¬ 
ments  will  continue  to  long  enjoy  the 
patronage  of  progressive  manufacturers. 

At  the  present  time,  the  gas  industry 
is  meeting  keen  competition  from  crude 
fuels,  and  some  of  our  industrial  engi¬ 
neers,  perturbed  by  this  fact,  are  bending 
every  effort  to  outdistance  these  competi¬ 
tors.  Commendable  and  important  as  such 
efforts  may  be,  our  engineers  must  not 
let  their  work  along  these  lines  cause  them 
to  lose  sight  of  the  competitors  of  the 
future. 

We  who  are  employed  by  public  utili¬ 
ties  are  engaged  in  a  business  where  the 
ratio  of  investment  to  income  is  very  high. 
This  means  that  our  business  must  endure 
for  long  periods  in  order  that  the  huge 
capital  investment  may  be  justified.  There 
is  just  one  tenable  policy  for  the  man¬ 
agers  of  gas  companies  to  follow,  if  they 
expect  lasting  success  in  the  industrial 
field,  that  is  to  locate  the  competitor  that 
seems  most  likely  to  prove  troublesome 
in  the  future  and  lick  him  now  so  thor¬ 
oughly  that  he  will  stay  licked. 

If  we  take  the  heating  mediums  now 
in  use  and  check  each  in  turn  for  the 
qualities  previously  outlined,  it  will  be 
evident  that  there  are  but  two  in  the  en¬ 
tire  list  that  can  satisfactorily  meet  the 
exacting  requirements  of  modern  indus¬ 
try.  Those  two  are  gas  and  electricity. 

Probably  within  the  next  few  years  and 
certainly  within  the  next  ten,  the  progress 
which  is  made  by  the  engineers  who  are 
designing  gas  and  electric  furnace  equip¬ 
ment  will  determine  for  all  time  which  is 
to  be  supreme. 


What  are  the  gas  man’s  chances  of  suc¬ 
cess?  We  can  design  furnaces  that  will 
be  just  as  presentable  and  comfortable 
as  the  electric,  and  judging  from  past  ex¬ 
periences,  we  shall  be  having  a  slight  ad¬ 
vantage  in  dependability.  The  subject  of 
controllability  does  not  present  any  par¬ 
ticularly  difficult  problems  for  the  gas 
engineer,  and  the  high  flame  temperatures 
that  are  obtainable  make  it  possible  to 
bring  gas  furnaces  up  to  the  desired 
working  temperatures  in  shorter  time 
than  that  required  for  electric  furnaces. 

We  now  have  checked  off  four  of  the 
five  desirable  qualities  with  city  gas  in  a 
most  favorable  position  when  we  are 
struck  with  the  irony  of  the  situation  that 
confronts  us. 

Electricity  selling  at  one  cent  per  kilo¬ 
watt  hour  and  city  gas  of  530  B.t.u.  per 
cubic  foot  selling  at  $1.55  per  thousand 
cubic  feet  furnish  an  exactly  equivalent 
amount  of  heat  per  dollar  expended.  In 
our  larger  cities,  when  electric  rates  of 
one  cent  per  k.w.h.  and  gas  rates  of  ap¬ 
proximately  sixty  cents  per  thousand  are 
in  effect,  one  dollar  expended  for  gas 
will  purchase  over  two  and  one  half  times 
as  many  heat  units  as  a  dollar  expended 
for  electricity. 

Strange  to  say,  it  is  this  feature  of 
economy  where  gas  has  the  greatest  in¬ 
herent  advantage  that  furnishes  the  most 
vulnerable  point  of  attack  for  the  electric 
man. 

Because  of  the  absence  of  products  of 
combustion,  and  the  consequent  lack  of 
flue  losses,  it  is  a  relatively  simple  propo¬ 
sition  to  design  an  electric  furnace  of 
higher  efficiency  than  a  gas  furnace,  but 
fortunately  there  are  two  positive  limits 
to  this  efficiency  business,  one  fixed  and 
the  other  in  the  hands  of  the  gas  engi¬ 
neers. 
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Assuming  that  the  progress  made  in 
improving  methods  of  gas  manufacture 
keeps  pace  with  that  made  in  the  genera¬ 
tion  of  electricity,  the  fundamental  ratio 
of  %y2  to  1  in  heating  values  per  unit  of 
purchase  price  will  continue  to  endure. 
That  means  that  an  electric  furnace  must 
be  2*4  times  as  efficient  as  a  gas  furnace 
in  order  to  compete  with  it  in  the  energy 
or  fuel  cost.  As  an  electric  furnace  can¬ 
not  be  over  100  per  cent  efficient  (in  spite 
of  some  120  per  cent  figures  that  I  saw  in 
a  calculation  recently)  and  as  the  recipro¬ 
cal  of  2.5  is  4/10,  it  is  apparent  that  the 
gas  man  has  his  opponent  tied  to  a  post 
as  soon  as  it  is  possible  to  produce  indus¬ 
trial  gas  appliances  that  have  a  thermal 
efficiency  in  excess  of  40  per  cent. 

If  my  deductions  are  correct  and  I  be¬ 
lieve  that  they  are,  we  who  are  engaged  in 
the  gas  business  have  the  situation  in  our 
own  hands.  What  should  we  do  about  it  ? 

First: 

We  should  develop  a  more  aggressive 
sales  policy.  We  should  offer  to  our  cus¬ 
tomers  only  the  best  furnaces  that  are 
available  and  we  should  discourage  any 
attempt  on  the  part  of  the  customer  to 
reduce  first  cost  at  the  sacrifice  of  oper¬ 
ating  efficiency  by  remodeling  old  fur¬ 
naces  to  burn  gas  or  purchasing  equip¬ 
ment  not  properly  insulated. 

There  should  be  no  hesitancy  in  making 
a  definite  guarantee  as  to  the  performance 
of  the  equipment  quoted  upon,  and,  in 
many  instances,  a  more  liberal  policy  as 
regards  time  payments  should  be  adopted, 
in  order  to  meet  on  an  even  footing  the 
propositions  being  made  by  our  competi¬ 
tors. 

Second: 

Some  means  must  be  found  of  combat¬ 
ing  the  idea  fast  becoming  prevalent  that 
products  are  necessarily  of  superior  quali¬ 


ty  because  they  have  been  heated  electri¬ 
cally. 

In  this  fast  moving  civilization  of  ours, 
there  is  a  natural  tendency  to  accept  any¬ 
thing  new  as  being  superior  to  the  old. 
Electric  heating,  being  comparatively  new, 
has  a  romantic  appeal  and  powerful  inter¬ 
ests  are  at  work,  drumming  into  the  mind 
of  the  public  that  electric  heating  and 
superior  quality  are  synonomous. 

I  would  suggest,  in  this  connection,  that 
a  series  of  tests  be  conducted  by  unbiased 
observers  in  our  universities  or  by  the 
staffs  of  commercial  laboratories  to 
demonstrate  that  materials  heat  treated 
with  gas  are  at  least  equal  in  quality  to 
those  treated  electrically.  Basic  proof  of 
this  kind  is  absolutely  essential  to  offset 
the  campaign  that  is  being  waged  against 
industrial  gas. 

Third : 

Something  must  be  done  immediately 
to  get  some  form  of  research  bureau  and 
some  large  manufacturing  organizations 
comparable  to  those  gigantic  corporations 
existing  in  the  electric  business  to  focus 
their  attention  and  concentrate  their  ef¬ 
forts  on  the  problem  of  developing  and 
marketing  better  industrial  gas  equip¬ 
ment. 

In  order  to  show  what  can  be  accom¬ 
plished  by  a  little  effort  in  this  direction, 
I  wish  to  relate  briefly  a  story  of  a  recent 
experience  that  we  had  in  Chicago. 

An  electric  manufacturer  succeeded  in 
getting  an  electric  heat  treatment  furnace 
installed  in  the  plant  of  one  of  our  larg¬ 
est  industrial  customers.  This  furnace 
and  auxiliary  equipment,  which  cost  in 
the  neighborhood  of  $1500,  was  operated 
for  a  short  length  of  time  and  the  results 
obtained  were  compared  with  those  ex¬ 
perienced  in  working  with  the  existing 
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gas  equipment  in  their  heat  treating  de¬ 
partment.  Obviously,  such  a  comparison 
could  not  be  anything  but  favorable  to 
electricity. 

We  went  to  see  the  management  of 
this  firm,  with  this  question. — If  we  in¬ 
stall  in  your  plant  a  modern  gas  furnace 
costing  exactly  the  same  amount  or  less 
than  the  electric,  and  if  that  furnace  will 
accomplish  everything  that  the  electric 
furnace  does,  will  you  put  in  the  gas 
furnace?  The  answer  was  yes. 

No  such  furnace  was  available  from 
the  standard  line  of  any  furnace  manu¬ 


Test  Data 

Electric 

Furnace 

First 

Gas 

Furnace 

Second 

Gas 

Furnace 

Duration  of  test  (hrs.)  . 

8.585 

8.75 

9.5 

Furnace  temp,  at  start . 

1140° 

800° 

1000° 

Time  to  bring  to  1600°  (hrs.)  . 

1.5 

1.75 

1.5 

Consumption  to  bring  to  1600°  . 

30  kw. 

740  cf. 

534.6  cf. 

Time  operated  at  1600°  (hrs.)  . 

7.085 

7.0 

8.0 

Consumption  during  operating  period  .  .  . 

120  kw. 

2220  cf. 

2777.87  cf. 

Total  fuel  consumed  . 

150  kw. 

2960  cf. 

3342.47  cf. 

Total  number  of  charges  . . 

17 

21 

32 

Total  number  of  pieces  . 

2890 

3570 

7200 

Total  weight  (pounds)  . 

433.5 

535.5 

1080 

Av.  consumption  per  charge  . 

8.83  kw. 

141  cf. 

104.45  cf. 

Av.  consumption  per  piece  . 

.053  kw. 

.83  cf. 

.464  cf. 

Av.  consumption  per  pound  . 

.346  kw. 

5.53  cf. 

3.09  cf. 

facturer  in  the  country,  and  it  was  neces¬ 
sary  therefore  for  us  to  specify  our  re- 

#  4 

quirements  and  spend  approximately 
$3000  for  two  furnaces,  in  order  to  stem 
the  tide.  A  gas  furnace  exactly  similar  in 
size  to  the  electric  was  installed  and  the 
results  obtained  were  favorable  to  gas. 
Nevertheless,  there  was  room  for  im¬ 
provement  so  we  had  a  second  furnace 
built  embodying  certain  changes  that  were 
thought  desirable  from  our  experience 
with  the  first.  This  second  furnace  has 
been  purchased  by  our  customer  and  the 
figures  in  the  following  table  will  clearly 
show  you  why. 


In  a  few  words,  in  this  case,  the  gas 
furnace  turns  out  just  as  fine  a  quality  of 
work  as  the  electric,  maintains  automati¬ 
cally  just  as  close  a  range  of  temperature, 
and  has  considerably  greater  output  at  a 
lower  price  per  unit  of  production. 

What  has  been  accomplished  here  can 
be  repeated  in  the  great  majority  of  cases, 
but  intelligent,  concentrated  efifort  is  re¬ 
quired. 

I  recommend  that  you  gentlemen  give 


very  careful  consideration  to  the  problem 
that  has  been  outlined. 

I  urge  that  you  cooperate  with  the 
managers  of  the  gas  companies  of  the 
country,  the  officers  of  the  American  Gas 
Association  and  with  each  other,  in  creat¬ 
ing  the  great  agencies  that  are  essential 
to  carry  out  a  successful  program. 

I  predict  that  you  will  be  out  of  a  job 
as  industrial  gas  engineers  if  you  do  not. 


DISCUSSION 

The  Chairman:  Mr.  .Chapman,  on  be-  for  that  wonderful  address.  I  believe 
half  of  the  Section,  I  want  to  thank  you  that  it  is  timely,  I  believe  that  it  clearly 
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brings  our  problems  before  us,  and  I 
am  surely  indebted  to  you  for  that  con¬ 
tribution. 

I  hope  that  you  gentlemen  will  find 
this  subject  of  sufficient  interest  to  ask 
Mr.  Chapman  questions,  so  that  this 
may  be  covered  most  completely.  It  is 
a  problem  that  each  one  of  us  meets 
every  day,  and  it  must  be  combatted  in 
the  proper  way. 

J.  B.  Allington  (Rochester,  N.  Y.)  : 
Mr.  Chapman  did  not  mention  the  par¬ 
ticular  work  that  that  furnace  was  do¬ 
ing. 

D.  W.  Chapman  (Chicago,  Ill.)  :  I 
purposely  did  not  mention  that,  but 
there  is  no  secret  about  it,  annealing 
magnets. 

H.  A.  Clark  (Detroit,  Mich.)  :  May  I 
ask  Mr.  Chapman  why  it  was  that  the 
rate  of  travel  through  the  gas  burners 
was  so  much  faster  than  through  the 
electric  burners? 

D.  W.  Chapman  (Chicago,  Ill.)  :  It  is 
an  oven  type  furnace.  The  work  is  put 
in  in  batches.  When  the  work  goes  into 
the  electric  furnace  they  have  to  wait 
until  it  reaches  the  desired  temperature 
before  they  take  it  out.  We  can  get  up 
the  heat  32  times  while  they  are  getting 
it  up  17  times.  In  other  words,  we  have 
got  that  much  greater  ability  to  heat  up. 

The  electric  man  put  in  the  most  effi¬ 
cient  furnace  he  had  available.  He  did 
not  hesitate  to  put  that  in  alongside  a 
gas  furnace  twenty  years  old.  We  put 
in  a  gas  furnace  alongside  of  the  elec¬ 
tric.  We  knew  the  furnace  was  too  high 
for  the  work,  but  we  put  it  in,  anyway. 
But  we  did  not  want  to  leave  a  furnace 
in  there  that  was  unquestionably  too 
high,  so  we  put  in  a  second  one,  which 
was  of  the  right  size. 


J.  B.  Allington  (Rochester,  N.  Y.)  :  I 
want  to  call  particular  attention  to  one 
remark  of  Mr.  Chapman’s  in  his  paper — 
and  that  is  that  there  was  not  available 
on  the  market  a  gas  furnace  which  could 
successfully  compete  with  this  electric 
furnace.  I  would  like  to  ask  why  that 
condition  exists? 

D.  W.  Chapman  (Chicago,  Ill.)  :  We 
looked  around  and  we  called  on  our 
friends  in  the  business  and  could  not  get 
a  furnace  that  had  sufficient  insulation 
to  do  that  job.  We  had  the  problem  of 
getting  additional  insulation.  We  had  to 
apply  the  gas  for  the  Selas  System,  be¬ 
cause  our  customer  had  that  system. 

R.  L.  Manier  (Syracuse,  N.  Y.)  :  I 
happen  to  be  in  a  unique  position,  in  that 
I  handle  both  gas  and  electricity  in 
Syracuse. 

We  have  had  a  peculiar  situation 
there.  You  may  have  to  buck  up  against 
that  competition,  so  in  fairness  to  you  I 
am  going  to  tell  you  this.  It  is  the  case 
of  normalizing  steel  in  an  elevating 
truck  type  oven,  with  360  kilowatt  ca¬ 
pacity.  The  price  of  that  oven  furnace 
is  $40,000.  Our  recommendation  was 
that  they  put  in  gas,  knowing  both  sides 
of  the  game.  But,  as  you  will  very  often 
find,  people  will  not  always  follow  your 
recommendation.  One  of  the  main 
reasons  why  the  electric  furnace  was 
put  in  instead  of  the  gas  was  because 
the  electric  people  claimed  that  there 
would  be  no  scale  on  the  part  normal¬ 
ized.  They  could  have  bought  a  gas 
furnace  for  about  $12,000  or  $15,000.  On 
top  of  the  $40,000,  they  spent  $870  for 
an  automatic  electric  device  to  shut  the 
furnace  off  whenever  their  demand  was 
up  to  a  certain  point,  so  they  would 
never  have  a  building  up  of  demand 
charge  on  that  furnace.  In  other  words, 
the  ideal  operation  of  that  furnace  was 
to  work  it  entirely  off  peak  load  during 
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which  time  they  would  earn  a  six  and  a 
half  mill  rate. 

Now,  a  six  and  a  half  mill  rate  is 
about  a  stand-off  with  the  gas  rate  these 
people  would  earn. 

Various  tests  were  made  of  the  gas 
furnaces,  under  various  conditions,  and 
it  was  found  they  would  give  a  scale. 
Now,  the  electric  furnace  people  said 
there  would  be  no  scale  in  the  electric 
furnace.  They  guaranteed  242  kilowatts 
per  ton.  After  the  furnace  was  built  and 
put  in  for  performance,  there  was  found 
to  be  as  much  scale  on  the  work  of  an 
electric  furnace  as  on  the  gas  furnace. 
Attempts  were  made  to  eliminate  the 
scale  by  putting  carbonaceous  material 
around  the  work,  and  even  with  that  in 
there  it  was  found  that  the  oxygen 
would  break  up  at  the  operating  tem¬ 
perature,  which  I  believe  is  around 
1600° 

As  a  result,  they  have  had  to  pack  all 
of  this  material  in  boxes,  the  same  as 
they  would  have  had  to  do  in  an  oil 
burner,  and  instead  of  getting  242  kilo¬ 
watt  hours  per  ton,  it  ran  up  to  282. 

The  electric  people  are  going  around 
everywhere,  saying  that  they  can  pro¬ 
duce  work  on  the  furnace  without  scal¬ 
ing — and  it  cannot  be  done.  In  this  par¬ 
ticular  case,  just  as  we  warned  them, 
production  has  increased  and  they  have 
to  use  that  furnace  24  hours  a  day,  and 
the  demand  charge  and  the  energy 
charge  has  doubled  up  the  rate. 

I  think  it  is  well  worth  our  while  to 
know  those  facts  because  the  electric 
men  are  after  the  business  and  they  are 
reporting  that  furnace,  I  believe,  as  be¬ 
ing  entirely  satisfactory  and  not  a  scale 
producing  furnace. 

J.  P.  Leinroth  (Newark,  N.  J.)  :  I 
have  just  one  point  to  make  in  connec¬ 


tion  with  what  Mr.  Chapman  brought 
out  in  his  paper,  and  that  is  that  we 
have  got  to  sell  the  best  kind  of  equip¬ 
ment.  I  do  not  think  we  do  that  enough. 
Too  often  it  is  a  case  of  sticking  a 
burner  in  some  existing  installation  for 
making  a  conversion  job.  That  is  bound 
to  show  gas  up  in  a  most  unfavorable 
light  and  it  gives  your  competitor  the 
best  kind  of  an  opening.  I  cannot  help 
but  feel  that  that  kind  of  work  is  going 
to  react  against  the  sale  of  industrial 
gas. 

J.  W.  Piatt  (Brooklyn,  N.  Y.)  :  There 
seems  to  be  a  good  deal  of  hope  and  in¬ 
spiration  in  our  business. 

I  have  heard  a  great  deal  about  the 
electric  people.  Some  of  their  work  that 
should  be  done  at  the  low  temperature 
is  done  at  the  high  temperature. 

I  do  not  think  anybody  need  fear  the 
use  of  electricity  in  ovens. 

It  is  about  time  that  we  made  up  our 
minds  that  we  have  got  the  best  fuel 
there  is.  We  can  do  the  work  in  any 
quantity  that  they  do  it,  in  any  way  they 
do  it,  and  it  is  about  time  we  quit  fear¬ 
ing  the  electrical  fellow.  They  are  going 
to  make  bread  finally  at  lower  tempera¬ 
tures  than  they  make  it  now.  They  will 
continue  to  do  it  with  gas.  It  is  only 
a  matter  of  finding  out  how  to  do  it  and 
what  is  required.  I  think  when  we  do 
that  we  have  nothing  more  to  fear.  It 
is  not  so  much  as  to  how  we  want  to  put 
in  the  burners,  as  it  is  what  we  want  to 
use  the  burners  for.  I  believe  that  if 
you  boiled  a  loaf  of  bread  you  would 
get  the  same  thing  as  if  you  baked  it. 
I  do  not  see  why  an  oven  should  have 
700  degrees  temperature  to  bake  a  loaf 
of  bread. 

R.  L.  Manier  (Syracuse,  N.  Y.)  : 
There  is  another  argument  of  the  elec- 
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trie  people  in  regard  to  gas  and  in  re¬ 
gard  to  pan  baking.  They  are  getting 
a  lot  of  that  business,  and  their  main  ob¬ 
jection  to  gas,  as  you  will  find  in  their 
sales  arguments,  is  the  hazard  of  gas. 

It  might  be  interesting  to  those  gen¬ 
tlemen  here  to  know  that  in  Syracuse 
there  have  been  more  explosions  from 
electric  ovens  than  from  gas  ovens.  The 
reason  is  this :  with  gas,  the  ventilation, 
as  a  rule,  is  satisfactory,  while  in  an 
electrically  heated  oven,  you  will  find  in 
every  instance  they  have  to  have  a  fan 
ventilator.  They  have  found  that  if 
they  do  not  over-ventilate  their  oven  a 
certain  percentage,  the  absence  of  air 
causes  an  explosion.  We  have  had  two 
such  explosions  in  large  electric  ovens 
in  Syracuse.  No  one  was  hurt,  but  it 
was  a  case  of  $1,000  damage. 

In  fairness  to  both  industries,  I  think 
there  is  just  as  much  chance  of  an  ex¬ 
plosion  in  one  oven  as  in  the  other,  and 
if  we  take  the  same  care  in  the  installa¬ 
tion  of  our  ovens  and  the  same  care  in 
the  handling  processes,  there  is  no  rea¬ 
son  why  we  cannot  compete  all  along 
the  line. 

But  we  have  got  to  catch  them  before 
the  customers  make  their  investment, 
because  once  the  investment  is  made  in 
an  electric  oven,  you  cannot  get  anyone 
who  recommended  that  investment  to  go 
back  and  say,  “We  were  foolish  to  make 
that  investment.”  They  will  keep  you 
away  from  headquarters  and  stand  up 
for  their  original  decision. 

H.  H.  Smith.  (Boston,  Mass.)  :  We 
had  a  rather  large  gas  oven  in  one  of 
our  towns. 

One  day  their  man  turned  on  the  gas 
and  forgot  all  about  it.  When  he  re¬ 
turned,  he  put  a  match  to  it  and  blew 


the  thing  up.  The  superintendent  at 
that  plant  always  wanted  to  put  in  an 
electric  oven,  claiming  that  they  could 
buy  their  current  there  for  about  seven- 
eighths  of  a  cent  a  kilowatt. 

After  that  explosion,  they  put  in  the 
electric  oven.  It  cost  them,  I  think, 
$12,000  to  make  the  change.  Things 
went  along  very  nicely  and  we  called 
from  time  to  time. 

One  night,  at  eleven  o’clock,  the 
watchman  called  me  up  and  said,  “Come 
over  here.  Your  oven  has  all  gone  to 
pieces.”  I  said,  “We  have  no  gas  oven 
there.”  But  I  did  go  over  to  the  plant 
and  I  found  the  two  sides  blown  right 
out.  He  said,  “Can  you  fix  me  up  ?” 
We  had  a  gang  of  men  there  right  away 
and  got  the  gas  back  in  the  ovens  and 
have  the  gas  there  today. 

P.  C.  Osterman  (Elizabeth,  N.  J.)  : 
One  gentleman  this  afternoon  spoke  of 
the  textile  industry.  He  said  the  present 
gas  rates  were  such  that  gas  could  not 
be  very  readily  introduced  into  the  tex¬ 
tile  industry.  Of  course,  the  matter  of 
gas  rates  will  get  you  there  much  faster, 
but  gas  can  now  be  introduced  very 
widely  in  the  textile  industry,  and  it  has 
been  proven  in  a  number  of  instances 
in  the  textile  industries  where  various 
fuels  are  used. 

New  developments,  such  as  gas-fired 
textile  heating  machines,  etc.,  have  been 
introduced  and  the  production  is  about 
double  what  it  had  been  and  at  one- 
third  the  fuel  cost. 

I  might  say  that  a  greater  measure  of 
co-operation  should  exist  between  the 
gas  companies  and  the  manufacturers. 
I  have  in  mind  an  instance  of  not  a  great 
while  ago — and  such  instances  make  the 
openings  for  the  introduction  of  elec- 
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tricity.  In  this  particular  case  the  gas 
man  apparently  was  not  familiar  with 
the  existence  of  a  certain  gas  appliance, 
and  sold  to  a  textile  industry  some  3,000 
mixers,  which  would  require  that  the  gas 
be  used  in  that  particular  industry  with 
atmospheric  burners.  There  was  an  ap¬ 
pliance  then  in  use  in  many  places  and 
it  had  been  demonstrated  that  that  ap¬ 
pliance  would  accomplish  the  same  work 
at  approximately  one-tenth  of  the  gas 
consumption  that  was  necessary  to  be 
used  in  these  atmospheric  burners.  So 
I  doubt  whether  even  the  first  cost  is 
justified  in  that  procedure. 

I  had  occasion  to  make  a  little  report 
on  the  subject  of  co-operation  in  the 
Manufacturers’  Section.  I  wanted  to 
demonstrate  that  the  manufacturers  at 
least  are  meeting  their  responsibility  in 
that  co-operation  which  should  exist  be¬ 
tween  gas  companies  and  the  manufac¬ 
turers.  The  manufacturers  sometimes 
discover  heating  operations  where  the 
gas  companies  would  not  believe  them 
to  exist.  I  had  in  mind  the  heat  treat¬ 
ment  of  some  low  carbon  steel  bolts  and 
rivets.  It  has  been  believed  that  low 
carbon  steel  could  not  be  improved  by 
heat  treatment  of  any  sort,  and,  as  a 
matter  of  fact,  if  you  will  pick  up  works 
upon  the  heat  treatment  of  steel,  you 
will  find  some  statement  of  that  kind 
made,  that  since  no  heat  treatment  will 
improve  this  character  of  steel,  there  is 
no  sense  in  making  any  recommendation 
in  heat  treatment. 

Nevertheless,  a  continuous  heat  treat¬ 
ing  machine  was  developed  for  the  heat 
treatment  of  steel  bolts  having  a  carbon 
content  of  some  10  to  15  points.  The 
maximum  strength  which  was  supposed 
to  be  secured  at  that  time  was  about 
60,000  pounds,  and  with  that  machine 
the  strength  was  increased  to  double, 
and  even  more.  And,  furthermore,  the 
machine  was  automatically  controlled  at 


the  temperature,  and  at  will  the  tensile 
strength  of  those  bolts  could  be  made 
80,000,  90,000,  100,000,  110,000  pounds, 
and  sometimes  more  as  the  specifications 
might  call  for. 

In  a  commercial  heat  treating  plant, 
a  furnace  was  installed  to  take  in  24- 
foot  lengths  of  steel  bars.  This  furnace 
was  built  specifically  to  handle  some  300 
tons  of  steel  bars  which  were  imported 
from  a  steel  producing  European  coun¬ 
try.  That  machine,  of  course,  will  be 
available  for  other  work  in  normalizing 
steel  and  will  do  its  share  in  the  co¬ 
operation  necessary  for  the  wider  and 
greater  introduction  of  industrial  gas. 

To  stress  the  point  that  the  manufac¬ 
turers  are  meeting  their  responsibility, 

I  might  mention  the  case  of  a  world 
renowned  bearing  manufacturer  who 
was  planning  some  extensions,  and  in 
those  extensions  a  fuel  other  than  gas 
had  been  planned.  It  was  shown  him  ’ 
that  there  was  a  gas  furnace  on  the  mar¬ 
ket  which  would  produce  the  type  of 
work  that  he  was  looking  for,  and  the 
product  would  be  of  the  highest  quality 
and  would  be  produced  more  economi¬ 
cally  and  more  expeditiously  than  by 
any  other  method. 

A  trial  installation  was  made  and 
those  claims  were  proven  or  confirmed, 
and  it  enabled  that  manufacturer  to 
realize  that  from  the  savings,  alone,  the 
installation  would  pay  for  itself  in  less 
than  nine  months. 

The  remainder  of  those  machines  were 
installed,  and  the  extension  was  put  en¬ 
tirely  on  gas.  That  one  installation, 
which  covered  just  one  operation  in  that 
plant,  uses  in  excess  of  80,000,000  feet 
of  gas  annually.  Keeping  him  sold  on 
gas  will  certainly  also  mean  the  intro¬ 
duction  of  further  gas  in  that  industry. 

ADJOURNMENT 
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W ednesday  Afternoon ,  October  14,  1925 


REPORT  OF  PUBLICITY  COMMITTEE 


H.  O.  Andrew,  New  York,  N.  Y. 


It  is  really  only  about  three  years  now 
since  the  gas  industry  as  a  whole  began 
to  seriously  appreciate  and  consider  the 
possibilities  of  the  industrial  business. 

In  the  selling  of  any  product  it  is  not 
enough  to  lay  back  content  in  the  knowl¬ 
edge  that  the  particular  product  in  ques¬ 
tion  is  the  most  economic  and  best  to  use. 
The  intelligent  application  of  publicity  is 
a  necessity  in  present-day  business  life 
and  the  time  has  come  where  the  use  of 
publicity  is  absolutely  necessary  if  we  are 
to  make  the  progress  the  potentialities  of¬ 
fer  in  selling  the  industrial  gas  idea.  It 
was  to  do  this  work  that  a  Publicity  Com¬ 
mittee  was  organized  this  year  for  the 
first  time  as  a  part  of  the  work  of  the  In¬ 
dustrial  Gas  Section.  Previously  the  Pub¬ 
licity  and  Advertising  Section  of  the 
American  Gas  Association  handled  all 
industrial  gas  publicity  as  well  as  the 
other  publicity  work  of  the  Association. 
This  Section  still  continues  to  do  excel¬ 
lent  work  and  has  given  splendid  co¬ 
operation  to  our  committee. 

Those  to  be  reached  by  the  industrial 
gas  publicity  work  may  be  divided  into 
the  following  four  classes : 

1.  Industrial  Gas  Men. 

2.  Gas  Company  Executives. 

3.  The  Heat  Users  in  All  Industries. 

4.  The  General  Public. 


The  first  two  classes,  industrial  gas 
men  and  company  executives,  have  been 
reached  by  articles  published  in  the 
American  Gas  Association  Monthly  and 
the  business  papers  in  the  manufactured 
gas  field.  These  articles  have  dealt  with 
rates,  industrial  gas  surveys,  education  of 
salesmen,  advertising,  descriptions  and 
data  relative  to  new  and  interesting  gas 
applications  and  developments,  etc.  As 
you  are  all  doubtless  aware,  the  result  has 
been  that  much  more  space  has  been 
given  this  year  in  these  publications  to 
industrial  gas  than  ever  before. 

Class  3,  the  heat  users  in  all  industries, 
have  been  reached  by  the  Industrial  Gas 
Magazine  which  goes  to  over  23,000  heat 
users  monthly.  In  addition,  each  month 
a  copy  of  this  publication  has  been  sent 
to  various  business  papers  that  might  be 
interested  with  a  personal  letter  inform¬ 
ing  the  editor  that  such  and  such  an  ar¬ 
ticle  was  available  for  his  use  and  that 
cuts  or  photographs  would  be  furnished 
without  charge.  As  a  result  of  this  pro¬ 
cedure  we  have  had  one  or  more  articles 
republished  in  the  following  30  maga¬ 
zines  : 

Ornamental  Glass  Bulletin 
The  Tea  &  Coffee  Trade  Journal 
The  Clay  Worker 
Sweets 

Restaurant  &  Tea  Room  Journal 
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The  Automotive  Manufacturer 
The  Glass  Industry 
American  Restaurant 
Candy  Factory 
Confectioners  Journal 
Textiles 

The  Cleaners  and  Dyers  Review 
The  Cracker  Baker 
Forging-Stamping  Fleat  Treating 
American  Shoemaking 
Lumber 

Cafeteria  Management 
Paint,  Oil  &  Chemical  Review 
The  Enamelist 
American  Roofer 
Brass  World 

The  Caterer  &  Hotel  Proprietors’  Ga¬ 
zette 

The  Timberman 
Iron  Trade  Review 
The  Hotel  Gazette 
Ceramic  Industry 
School  &  College  Cafeteria 
National  Restaurant  News 
The  Woodworker 
Literary  Digest 

The  national  advertising  campaign  be¬ 
ing  carried  out  by  the  Advertising  Com¬ 
mittee  is  also  reaching  the  users  of  heat 
in  industry  and  our  committee  has  co¬ 
operated  in  this  work  with  the  end  in 
view  that  industrial  gas  articles  be  pub¬ 
lished  in  the  editorial  pages  of  the  30 
publications  in  which  advertising  is  being 
carried.  In  the  majority  of  cases  orgi- 
nal  articles  have  been  submitted  to  these 
publications.  Copies  of  Industrial  Gas 
have  also  been  sent  to  these  publications. 
It  is  too  early  as  yet  to  say  just  how  much 
gas  material  has  been  printed  but  the 
magazines  which  have  used  or  are  plan¬ 
ning  to  use  one  or  more  industrial  gas 
articles  include : 

Forging,  Stamping  and  Heat  Treating 
Fuels  &  Furnaces 

The  Heating  &  Ventilating  Magazine 
Iron  Age 

Confectioners’  Journal 
Industrial  Management 
Bakers’  Weekly 
Tea  &  Coffee  Journal 


Chemical  &  Metallurgical  Engineering 

Glass  Industry 

Factory 

American  Machinist 

Forbes. 

The  value  of  such  articles  to  our  in¬ 
dustry  is  evidenced  by  the  experience 
one  paper  had  with  one  of  these  gas 
stories  which  resulted  in  their  realizing 
more  inquiries  from  this  particular  article 
than  any  article  ever  published  before. 

On  the  basis  of  promises  made  it  would 
seem  that  before  the  present  advertising 
campaign  has  been  completed,  a  great 
deal  more  progress  will  have  been  made 
than  already  accomplished  in  this  particu¬ 
lar  work. 

Class  4,  the  general  public,  as  well  as 
heat  users  in  industry,  are  being  reached 
by  the  Clip  Sheet  which  the  Robbins 
Publishing  Company  has  contributed  to 
the  industry  in  a  constructive  effort  to 
obtain  publicity.  The  function  of  this 
clip  sheet  has  been  to  present  in  an  easily 
useable  form  material  taken  largely  from 
the  Industrial  Gas  magazine.  When  and 
as  other  interesting  industrial  gas  mate¬ 
rial  is  made  available  it  is  planned  that  it 
also  shall  be  included.  The  clip  sheet, 
starting  with  April,  1925,  has  been  sent 
monthly  to  a  list  of  some  500,  which  in¬ 
cludes  newspapers,  public  utility  infor¬ 
mation  bureaus,  house  organs,  business 
papers,  etc.  The  good  accomplished  by 
this  publicity  medium  is  evidenced  by  the 

use  of  items  covered  as  shown  bv  our 

✓ 

clipping  service.  Such  an  effort,  how¬ 
ever,  is  a  cumulative  one  and  it  is  too 
early  as  yet  to  know  just  what  results 
have  been  obtained — and  in  fact  impos¬ 
sible  to  ever  get  an  accurate  check  on 
the  number  of  items  republished. 

The  Publicity  and  Advertising  Section 
of  the  American  Gas  Association  have 
also  given  valuable  co-operation  by  means 
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of  the  industrial  gas  stories  and  informa¬ 
tion  contained  in  their  regular  news  re¬ 
leases. 

The  use  of  a  motion  picture  was  con¬ 
sidered  and  one  of  the  motion  picture 
companies  submitted  one  for  our  approv¬ 
al  during  the  year  but  it  was  decided  not 
to  do  anything  along  this  line  at  this  time. 

Generally  speaking,  the  amount  of  pub¬ 
licity  we  might  have  obtained  through  the 
medium  of  industrial  gas  stories  in  the  30 
papers  in  which  advertising  is  being  car¬ 
ried  has  only  been  limited  by  the  num¬ 
bers  of  stories  received  for  presentation. 
As  usual  in  such  work  a  few  companies 
have  done  more  than  their  share  and  the 
rest  nothing. 

A  large  number  of  companies  well 
qualified  to  help  us  in  this  work  have 
made  no  contributions  whatsoever.  The 
usual  excuse  of  being  too  busy  is  no  ex¬ 
cuse  at  all.  We  are  all  holding  down 
positions  which  keep  us  so  busy  that  we 
can  only  attend  to  those  activities,  out¬ 
side  of  our  own  special  work,  which 
seem  most  important  to  us.  The  answer 
in  the  opinion  of  this  committee  is  that 
gas  company  executives  are  not  sold  on 
the  need  of  publicity  in  this  work.  When 
and  as  this  becomes  the  case  there  will 
be  no  need  to  complain  of  lack  of  proper 
material  for  publicity  work. 

In  view  of  the  fact,  however,  that  the 
Industrial  Gas  Section  itself  is  only  three 
years  old  and  that  little  attempt  was 
made  at  obtaining  industrial  gas  pub¬ 
licity  until  this  year  it  is  felt  that  a  great 
deal  has  been  accomplished. 

Three  years  ago  the  Robbins  Publish¬ 
ing  Company  obtained  with  difficulty  less 
than  a  dozen  good  industrial  gas  stories 
a  year  for  use  in  Gas  Age-Record.  Since 
then  little  trouble  has  been  experienced 


in  obtaining  some  120  articles  a  year  for 
Industrial  Gas.  This  shows  that  the  gas 
industry  can  supply  material  for  pub¬ 
licity  purposes  and  that  the  cumulative 
effect  of  our  work  to  obtain  articles  has 
resulted  very  satisfactorily. 

From  my  own  experience  I  am  con¬ 
fident  that  if  the  incoming  chairman  of 
the  Publicity  Committee  follows  the  same 
line  of  effort  that  the  present  committee 
has  followed  that  the  results  next  year 
will  be  better  than  this  year,  and  so  on 
each  year  the  cumulative  effect  will  result 
in  increased  publicity.  This  is  illustrated 
by  the  results  from  the  advertising  cam¬ 
paign  now  being  carried  out.  The  in¬ 
quiries  from  the  third  issue  totaled  more 
than  those  from  the  first  two  combined. 

However,  the  industrial  gas  business  is 
so  important  and  the  immediate  need  for 
publicity  is  so  imperative  that  this  com¬ 
mittee  recommends  to  the  Chairman  of 
the  Section  that  sufficient  money  be  ap¬ 
propriated  to  provide  for  a  paid  publicity 
man.  It  is  recommended  that  this  man 
(1)  solicit,  edit  and  disseminate  industrial 
gas  publicity  material  to  the  proper 
sources  in  co-operation  with  the  Publicity 
and  Advertising  Section,  (2)  try  and  sell 
to  the  various  gas  companies  the  idea  of 
having  a  qualified  man  in  their  organiza¬ 
tion  devote  a  whole  or  part  of  his  time  to 
the  supplying  of  industrial  gas  material 
as  is  now  being  done  by  a  few  of  the 
larger  companies,  (3)  and  that  he  devote 
a  considerable  portion  of  his  time  and 
effort  in  interviewing  and  corresponding 
with  gas  company  executives,  with  the 
end  in  view  that  they  better  appreciate 
this  work.  If  these  executives  can  be 
sold  the  industrial  gas  idea  and  the  need 
for  publicity  the  rest  will  be  easy  as  the 
present  weakness  in  obtaining  publicity 
material  may  be  laid  at  the  door  of  our 
executives.  There  is  a  world  of  material 
but  the  big  drawback  is  its  availability. 
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DISCUSSION 


The  Chairman:  There  are  only  a  few 
publicity  men  in  this  room — men  who 
hold  the  title  of  publicity  men  in  their 
respective  organizations.  Just  as  a  lot  of 
engineers  can  not  be  called  salesmen  still 
they  are  never  very  good  engineers  unless 
they  have  the  ability  to  sell  their  ideas. 
So  it  is  absolutely  essential  for  every  man 
in  the  industrial  gas  business  to  become 
a  publicity  man. 

We  should  realize  the  power  back  of 
publicity  activities.  We  want  to  get  your 
reasons  why  we  can  not  obtain  more  ar¬ 
ticles.  We  want  to  strengthen  the  posi¬ 
tion  of  the  Publicity  Committee  by  your 
help  and  the  understanding  of  what  its 
function  is. 

This  is  the  place  and  the  time  to  air 
your  views  and  to  correct  any  erroneous 
ideas  that  the  Publicity  Committee  may 
have  had,  and  to  inject  new  thoughts  and 
new  life  into  the  incoming  committee  so 
that  the  results  of  the  coming  year  will 
be  greater  than  they  have  been  in  the  past. 

I  would  also  like  to  get  some  comments 

on  the  recommendations  that  the  chair- 

• 

man  of  the  committee  made  regarding  a 
paid  publicity  man. 

J.  F.  Weedon  (Chicago,  Ill.)  :  I  have 
been  writing  industrial  gas  ads  for  so 
long  that  I  have  been  wondering  if  I  have 
a  single  track  mind. 

But  after  listening  to  several  speeches 
on  competing  fuels  and  Mr.  Doherty’s 
very  illuminating  address  on  oil  to  be  ob¬ 
tained  from  shale  rock,  I  still  have  only 
one  idea  in  my  head  and  that  is,  “Indus¬ 
trial  Gas  for  Industrial  Purposes.” 

I  think  that  if  the  advertising  man  for 
industrial  gas  will  approach  his  problem 


not  from  an  argumentative  but  from  a 
mandatory  standpoint,  realize  that  indus¬ 
trial  gas  is  the  ultimate  fuel,  and  will  sell 
that  idea  in  a  general  way  to  the  public, 
he  will  be  doing  the  very  best  service  with 
the  opportunities  that  he  has  at  his  com¬ 
mand. 

As  I  take  it,  the  function  of  advertising 
is  not  to  usurp  the  functions  of  the  sales¬ 
man.  Every  prospect  is  an  individual 
one.  If  you  get  too  many  technical  argu¬ 
ments  and  draw  too  many  side  issues  in 
your  advertisements,  you  divert  the  man’s 
attention  from  your  main  proposition, 
which  is  that  you  want  him  to  use  gas. 

Every  prospect  must  be  sold  by  the 
salesman.  It  was  brought  out  here  very 
clearly  that  almost  every  user  of  heat 
thinks  his  needs  are  a  little  different  from 
the  other  fellow’s  and  he  has  to  be  treated 
in  accordance  with  the  point  of  view  that 
he  takes.  I  do  not  believe  that  we  can 
take  up  those  individual  differences  to 
any  considerable  extent  in  a  national  ad¬ 
vertising  campaign.  If  we  stick  close  to 
the  idea  that  industrial  gas  is  the  ulti¬ 
mate  industrial  fuel,  and  sell  that  to  the 
industries  of  the  nation,  we  will  arive  at 
our  ultimate  goal  very  much  more  quickly 
than  we  would  by  proceeding  on  a  num¬ 
ber  of  arguments  and  diverting  the  at¬ 
tention  of  the  reader. 

.  I  was  asked  one  time  by  one  of  our 
executives  why  it  was  we  used  bill¬ 
boards  and  poster  advertising  on  the  ele¬ 
vated  stations.  He  said,  “Who  uses  the 
elevators  ?  Stenographers,  mechanics, 
people  going  to  work.  What  is  the  use  of 
spending  eight  hundred  dollars  a  month, 
telling  them  about  industrial  gas?” 

I  told  him  that  when  we  did  that  it 
created  an  atmosphere.  We  wanted 
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everybody  in  Chicago  to  know  that  indus¬ 
trial  gas  was  the  proper  thing  to  be  used 
in  a  factory.  We  wanted  the  factory  man 
to  be  so  sold  on  the  idea  that  when  he 
went  into  a  new  proposition  he  would 
expect  it  to  be  furnished  with  gas  for  his 
heating  operations,  just  the  same  as  he 
would  expect  to  be  furnished  with  decent 
lavoratories,  a  place  to  hang  his  coat  and 
hat — and  other  conditions. 

I  believe  that  has  a  very  potent  effect, 
ultimately,  on  the  mind  of  the  man  who 
has  been  called  upon  and  has  to  be  sold. 
He  is  bound  to  see  the  bulletin  boards. 
He  may  not  think  the  message  appeals  to 
him  at  all,  but,  nevertheless,  he  sees  it. 
When  a  salesman  comes  in  to  talk  indus¬ 
trial  gas  to  him,  the  ground  has  been 
fertilized.  It  is  like  a  trick  that  the  guides 
have.  They  use  what  they  call  “ground 
bait.”  They  take  a  little  area  and  put  a 
lot  of  ground  bait  there  until  the  fishes 
get  into  the  habit  of  coming  around  that 
that  ground  bait.  When  the  fishermen 
come  down  there  the  guide  says,  “I  will 
show  you  where  the  fish  bite.”  He  takes 
them  to  the  place  where  the  ground  bait 
is  and  the  fishes  are  ready  for  some  more 
bait.  I  think  that  is  almost  the  same  as 
this  general  campaign  of  advertising. 

I  believe  some  of  you  will  find  diffi¬ 
culty  in  persuading  your  managers  that 
the  general  city  campaign  for  industrial 
gas,  or  the  general  national  campaign,  un¬ 
less  it  is  in  trade  magazines,  is  an  unwar¬ 
ranted  expense.  They  say,  “There  are 
only  a  few  people  that  have  to  be  con¬ 
sulted.”  But  there  are  a  great  many  peo¬ 
ple  that  have  to  be  consulted.  We  have 
got  to  sell  the  nation  on  the  idea.  It  has 
sold  electricity. 

There  is  one  thing  we  can  never  over¬ 
look  in  selling  gas,  and  that  is  that  there 
is  a  mental  hazard  in  the  matter  of  elec¬ 
tricity.  There  is  a  magical  mystery  about 


electricity  and  a  romance  that  appeals  to 
everybody.  If  you  publish  a  magazine 
and  label  it  “Electricity”  and  put  it  on 
the  newsstands,  people  will  buy  it.  If 
you  label  it  “Gas”  nobody  will  buy  it.  We 
have  got  that  handicap  to  overcome  and 
we  might  as  well  realize  it.  We  have  got 
to  talk  and  we  have  got  to  do  a  lot  of 
talking,  and  we  have  got  to  sell  the  whole 
nation  on  industrial  gas,  not  merely  the 
man  who  ultimately  has  to  put  his  name 
on  the  dotted  line.  We  have  got  to  make 
the  mechanic  and  the  stenographer  and 
the  clerk  and  the  bookkeeper  and  the 
woman  in  the  house  understand  that  in¬ 
dustrial  gas  is  the  proper  thing  for  in¬ 
dustrial  use. 

There  is  a  matter  that  is  a  little  bit 
out  of  my  line,  but  I  have  been  in  the 
business  so  long  that  it  just  occurred  to 
me  that  it  might  be  interesting.  You 
sometimes  blame  a  manufacturer  for  not 
being  quite  as  alert,  quite  as  advanced  in 
the  development  of  industrial  appliances, 
as  the  electrical  man.  In  a  great  many 
sections  of  the  country — even  in  our  own 
— natural  gas  was  sold  so  cheaply  that 
most  of  the  companies  that  sold  it  went 
broke.  We  .  sold  it  on  contract,  without 
measure.  We  put  burners  in  furnaces 
and  just  converted  them,  without  any  re¬ 
gard  to  their  efficiency. 

That  cheap  gas  has  been  a  setback,  I 
think,  to  the  development  of  the  efficient 
apparatus  for  burning  gas. 

There  is  one  other  point  that  I  would 
like  to  bring  up.  Some  years  ago,  by 
general  consent,  a  great  many  of  the 
companies  adopted  the  slogan,  “You  Can 
Do  It  Better  With  Gas.”  Subsequent  to 
that,  we  added  another  little  prefix,  ex¬ 
planatory,  that  really  is  not  part  of  the 
slogan:  “If  It  Is  Done  With  Heat.” 

I  notice  that  some  of  the  publicity  men 
do  not  consider  that  that  is  the  best 
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phrase  that  can  be  used.  They  change  it 
in  little  ways,  so  that  it  does  not  coincide 
with  the  original  slogan,  “You  Can  Do  It 
Better  With  Gas.”  I  think  that  is  a  great 
pity.  I  do  not  want  to  enter  into  any 
argument  as  to  whether  that  phrase, 
“You  Can  Do  It  Better  With  Gas”  is  the 
best  phrase  that  can  be  adopted,  but  it  is 
a  phrase  that  has  been  adopted,  it  is  a 
phrase  that  a  large  amount  of  money  has 
been  put  into.  It  is  a  well-known  fact 
in  the  advertising  field  that  “conviction 
comes  with  repetition.”  We  should  keep 
on  repeating  it  all  over  the  country,  and 
repeating  it  in  the  same  way  and  not  in  a 
different  way. 

I  might  make  an  analogy  to  the  cam¬ 
paign  that  was  waged  some  time  ago  by 
the  National  Biscuit  Company.  They  got 
out  a  slogan,  “You  Need  a  Biscuit.”  In 
some  sections  of  the  country  where 
crackers  are  not  called  “biscuits,”  sup¬ 
pose  they  changed  their  slogan  to  suit 
some  states  and  had  “You  Want  a 
Cracker.”  By  the  time  you  got  to  San 
Francisco  you  would  be  divided  in  your 
mind  as  to  whether  you  wanted  a  cracker 
or  a  biscuit.  And  probably  you  would 
not  be  sold  on  the  proposition  at  all. 

So,  setting  aside  any  argument  as  to 
whether  that  is  the  best  phrase  that  can 
possibly  be  devised,  I  think  we  ought  to 
take  the  stand  that  it  is  the  phrase  that 
has  been  accepted  generally,  it  is  the 
phrase  into  which  the  most  money  has 
been  put  and  it  is  the  phrase  which,  for 
those  reasons,  we  should  all  stand  be¬ 
hind  and  put  it  in  as  near  the  same  typo¬ 
graphical  arrangement  as  possible,  all 
over  the  country,  from  New  York  to  San 
Francisco. 

The  Chairman:  I  want  to  call  your  at¬ 
tention  to  the  fact  that  we  want  to  discuss 
publicity,  since  advertising  is  going  to  be 
discussed  separately,  and  the  Publicity 


Committee  really  needs  a  lot  of  ideas. 
Our  problem  is  not  so  much  in  realizing 
the  objective,  but  to  find  means  of  reach¬ 
ing  it.  I  think  that  a  gas  man  is  just  a 
little  remiss  in  capitalizing  on  his  accom¬ 
plishments..  At  least,  the  publicity  men 
tell  me  that  when  a  man  does  a  good  job 
and  has  made  a  good  installation  and 
saves  some  money  for  the  consumer,  he 
keeps  that  information  for  himself,  and 
now  that  we  are  all  together  here,  we 
want  to  find  out  the  reason  why.  We  are 
very  interested  as  to  some  means  of  ex¬ 
tracting  that  information  in  the  form  of  a 
complete  picture  or  story,  so  that  every¬ 
body  else  will  know  about  it. 

Those  are  our  problems.  The  problem 
is  to  get  the  material.  The  committee  will 
take  care  of  the  rest  of  it,  if  we  can  only 
get  the  material.  We  want  to  get  the 
gas  men  to  realize  the  value  and  the  ne¬ 
cessity  for  that  publicity  so  they  will  be 
a  little  bit  more  liberal  in  writing  up  the 
stories. 

If  it  is  against  the  policy  of  the  com¬ 
pany  to  release  those  things,  let  us  find 
a  way  of  convincing  the  management  that 
they  ought  to  release  them.  Let  us  make 
it  a  point  to  ask  the  management  to  re¬ 
lease  or  allow  the  man  so  many  hours  a 
week  to  write  these  stories.  If  it  is  a 
case  where  the  local  manufacturer  will 
not  allow  the  pictures  of  his  installation 
or  the  description  and  data  on  the  opera¬ 
tions  to  go  out,  I  think  we  ought  to  con¬ 
vince  the  manager  that  he  can  get  a 
value  out  of  that — that  that  publicity  is 
going  to  do  him  a  great  deal  of  good.  In 
that  way  we  will  overcome  the  obstacles 
that  we  have  today  of  not  securing  the 
information  that  is  available  and  on 
which  you  can  get  a  great  deal  of  pub¬ 
licity  and  a  great  deal  of  advertising 
value. 

H.  O.  Andrew  (New  York,  N.  Y.)  :  In 
those  companies  where  the  managements 
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are  strong  for  the  industrial  gas  idea, 
we  have  no  trouble  in  getting  material, 
but  in  those  companies  where  the  man¬ 
agements  are  lukewarm  or  have  very 
little  to  do  with  it,  we  get  nothing.  I 
think  it  is  all  a  question  of  selling  the 
management. 

H.  A.  Clark  (Detroit,  Mich.)  :  In  con¬ 
nection  with  this  publicity  campaign,  we 
wrote  up  in  Detroit  some  half  dozen  ar¬ 
ticles.  We  did  not  put  in  as  much  time 
as  we  might.  We  found  two  types  of 
people  we  had  to  contend  with.  We  found 
in  the  metal  trades,  for  instance,  certain 
organizations  that  would  not  let  us  take 
any  information  out  of  the  plants  at  all. 
Then  we  found  the  type  of  organization 
such  as  the  Atlantic  &  Pacific  Tea  Com¬ 
pany  who  were  very  anxious  for  us  to 
take  it.  They  want  the  national  advertis¬ 
ing.  There  are  a  good  many  of  them 
who  are  very  glad  to  have  you  get  pic¬ 
tures  of  their  plants  and  get  publicity 
about  them  in  magazines. 

The  one  thing  that  hampers  the  gas 
man  in  writing  up  his  articles  is  a  lack  of 
imagination.  Mr.  Loebell  says  it  is  per¬ 
haps  a  lack  of  realizing  what  he  has 
accomplished,  and  that  he  has  something 
that  is  interesting  to  people.  He  can  not 
see  the  picture  that  somebody  else  will 
see  if  he  tells  the  story  in  an  interesting 
and  imaginative  way.  So  he  is  discour¬ 
aged  from  trying  at  all.  But  it  is  worth 
while  to  the  industry  and  worth  while  to 
the  industrial  man,  himself,  because  he 
clarifies  things  in  his  mind  by  working 
them  out.  It  does  him  as  much  good  in 
writing  the  articles,  even  if  they  are 
never  accepted  and  published,  as  it  does 
the  industry. 

Mr.  W.  Drey  (New  York,  N.  Y.)  :  Mr. 
Chairman,  have  the  leading  manufac¬ 
turers  of  equipment  for  industrial  gas 
well  organized  publicity  departments, 


and  can  a  publisher  turn  to  those  pub¬ 
licity  departments  for  information? 

The  reason  I  ask  that  question  is  that 
in  contacting  with  the  electrical  industry, 
we  usually  get  our  best  information  from 
the  publicity  departments  of  the  Westing- 
house  Company  and  the  General  Electric 
Company,  and  then  take  that  information 
and  check  it  with  the  local  utility  com¬ 
pany  in  the  field.  Having  two  sources  of 
information,  we  feel  we  have  a  more  au¬ 
thentic  basis  for  an  article. 

Is  that  possible  in  the  gas  industry  to¬ 
day  ? 

The  Chairman:  That  would  be  the 
ideal,  but  we  have  not  reached  it  yet. 
The  gas  manufacturers  are  not  as  well 
organized  as  the  large  electric  equipment 
manufacturers.  But  I  believe  that  every 
manufacturer  has  some  kind  of  a  pub¬ 
licity  department  that  can  give  you  some 
information,  and  I  am  sure  that  a  request 
for  information  will  stimulate  those  de¬ 
partments  to  greater  endeavor.  It  is  an 
excellent  point.  I  believe  that  we  have 
got  a  good  starting  point  there,  from 
which  we  can  develop,  although  the 
equipment  manufacturer  in  the  gas  busi¬ 
ness  is  not  as  far-reaching  an  agency  or 
as  big  a  factor  in  the  business  as  the  elec¬ 
trical  equipment  manufacturer.  The 
electrical  equipment  manufacturers  are 
concentrated  in  a  larger  organization,  the 
electric  business,  and  in  the  gas  business 
they  are  divided  into  a  great  number  of 
very  small  ones.  But  I  hope  we  may 
change  that  some  day. 

E.  E.  Basquin  (New  York,  N.  Y.)  :  I 
realize  that  the  manufacturer  has  been 
somewhat  remiss  in  organizing  so  that 
articles  could  be  prepared  for  publicity. 

I  realize  the  value  that  can  be  obtained 
from  this  publicity,  and  our  survey  de- 
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partment  and  Mr.  Hall  Henry  already 
have  planned  to  have  a  man  who  will 
write  up  articles  and  these  articles  are 
to  be  edited  by  our  engineers  and  other 
men  and  sent  to  the  magazines  so  that 
we  can  use  them  for  publicity  purposes. 
We  have  even  offered  prizes  for  these 
articles:  I  believe  that  during  the  coming 
year  you  will  find  more  articles  from  the 
equipment  manufacturers  than  you  have 
found  in  the  past. 

However,  there  is  no  question  but  that 
the  industrial  men  in  the  gas  companies 
should  assist  in  giving  articles  for  pub¬ 
lication.  You  take  the  paper  that  was 
read  yesterday  by  Mr.  Chapman.  That 
makes  an  article  that  is  very,  very  inter¬ 
esting.  The  equipment  manufacturer 
must  be  careful  that  he  does  not  advertise 
himself  in  these  articles  that  can  be  used 
for  publicity  purposes.  But  the  gas  com¬ 
panies  have  this  advantage,  that  in  writ¬ 
ing  up  their  articles  they  do  not  have  to 
use  the  name  of  the  manufacturer.  And 
that  has  a  great  deal  more  effect  on  the 
public  in  general.  Mr.  Weedon  said  we 
must  educate  the  nation  as  a  whole  on 
the  advantage  of  industrial  gas  as  the 
ultimate  fuel.  I  promise  you  gentlemen 
that  during  the  year  we  will  do  all  we 
can. 

At  this  time  I  want  to  recall  to  the 
minds  of  some  of  you  gentlemen  a  man 
who  was  with  us  last  year,  by  the  name  of 
Hepburn.  You  probably  know  that  he 
has  had  to  go  away  for  his  health.  I 
asked  him  to  write  me  a  message  which 
could  be  delivered  to  you  during  this  ses¬ 
sion.  I  am  going  to  read  the  letter  which 
he  sent,  and  I  wish  that  as  many  of  you 
as  know  him  will  write  to  him,  encourag¬ 
ing  him  in  his  fight  to  get  back  to  the 
work  that  he  was  doing  so  well  before  he 
went  away. 

A  short  message  to  him  at  any  time 
will  be  very,  very  much  appreciated. 


Bendemeer,  Colo.,  Sept.  30,  1925. 
Dear  Mr.  Basquin : 

The  notices  of  the  Seventh  Annual 
A.  G.  A.  Convention  look  somewhat  out 
of  place  in  this  little  Rocky  Mountain 
cabin,  perched  9,000  feet  above  the  old 
Steel  Pier. 

However,  these  notices  have  had  the 
same  effect  on  me  that  a  breath  of  salt 
air  would  have  on  an  old  mariner. 

How  I  wish  that  I  could  be  there !  In 
the  first  place  I  enjoy  being  with  that  In¬ 
dustrial  Gas  Section.  The  wide  variety 
of  experiences  we  have  had  together 
makes  for  a  common  understanding  and 
assures  me  of  always  feeling  plumb  at 
home  in  their  midst.  These  experiences 
have  also  proven  them  to  be  real  friends 
and  “regular  fellers.” 

Secondly,  this  convention  like  the 
seventh  inning  in  base  ball,  has  all  the  ear 
marks  of  a  most  significant  session,  con¬ 
vening  as  it  does  on  the  eve  of  some  of 
the  most  ambitious  enterprises  ever  un¬ 
dertaken  by  the  gas  industry. 

The  little  three-year-old  Industrial  Gas 
Section,  thanks  to  the  skillful  guidance 
and  vision  of  its  leaders  and  the  progres¬ 
siveness  and  energy  of  its  members,  sud¬ 
denly  finds  itself  in  an  ominously  promi¬ 
nent  place.  It  is  going  to  tax  every  abil¬ 
ity  we  have  to  make  good  on  the  reputa¬ 
tion  which  we  have  established. 

However,  although  we  all  may  feel  in¬ 
experienced  when  we  look  at  the  respon¬ 
sibilities  which  the  gas  industry  is  begin¬ 
ning  to  place  upon  our  shoulders,  never¬ 
theless  this  section  is  not  without  worthy 
accomplishments. 

One  of  the  foremost  accomplishments 
is  that  of  obtaining  the  active  support  of 
the  leading  officials  of  the  gas  industry. 
From  now  on  our  main  concern  in  my 
opinion  will  be  in  maintaining  internally 
our  unity  of  purpose. 

The  convention  offers  the  one  annual 
opportunity  for  a  complete  gathering  of 
the  Section  and  what  transpires  in  those 
few  days  this  year  will  either  make  an 
even  more  solid  Section  and  rapid  prog¬ 
ress  or  a  split  into  opposing  ineffectual 
political  parties,  fighting  each  other  on 
back  into  the  obscurity  of  3  years  ago. 

Can  the  Industrial  Gas  Section  lead  the 
way  for  the  entire  gas  industry  and  make 
available  these  contemplated  resources  or 
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have  we  like  some  of  our  national  bodies 
reached  the  limit  of  mass  ideals  and  un¬ 
selfishness  ? 

I’ll  be  waiting  anxiously  to  hear  all  the 
news. 

I  think  we  are  again  fortunate  in  the 
chairman.  Mr.  Cauley  is  the  happy  com¬ 
bination  of  a  progressive  mind  tempered 
with  experience. 

Please  give  him  my  vote  of  confidence 
and  tell  that  old  Section  that  I  am  rooting 
for  them  and  that  I'll  be  with  them  sure 
next  year. 

Sincerely, 

W.  M.  Hepburn. 

The  Chairman:  I  want  to  suggest  that 
we  send  Mr.  Hepburn  a  telegram,  con¬ 
veying  to  him  the  thoughts  that  we  feel 
toward  him,  as  he  has  conveyed  his 
thoughts  toward  us.  A  lot  of  us  may 
not  know  him  well.  But  I  think  that 
would  be  a  nice  thing*  to  do,  and  if  there 
is  no  objection,  I  would  like  to  have  Mr. 
Basquin,  Mr.  Quinn  and  Mr.  Schuetz 
prepare  a  telegram  and  send  it  to  Mr. 
Hepburn. 

October  14,  1925. 

Mr.  Wm.  M.  Hepburn, 

901  S.  William  Street, 

Denver,  Colo. 

At  a  meeting  of  the  Industrial  Gas 
Section  this  afternoon,  your  inspiring 
message  was  read  and  received  with 
much  appreciation  and  the  Section  here¬ 
with  expresses  its  most  earnest  desire  for 
your  early  return  in  perfect  health.  In 
the  meantime  the  Section  is  carrying  on 
the  work  to  which  you  have  devoted  so 
much  and  so  unsparingly  of  your  time 
and  efforts. 

J.  J.  Quinn, 

A.  A.  Schuetz, 

E.  E.  Basquin, 

Special  Committee. 

H.  O.  Andrew  (New  York,  N.  Y.)  : 
I  would  like  to  say  a  few  more  words  on 
publicity.  The  gas  men  see  the  electrical 
publicity,  realize  it  is  good  and  start  their 
own  for  a  year  or  so  and  then  wonder 


why  it  has  not  reached  the  heights  the 
electrical  has.  The  electrical  industry 
has  a  large  number  of  paid  men.  In  this 
industry  there  are  no  paid  workers.  In 
•my  report,  I  recommended  that  a  paid 
man  be  employed  to  do  this  work.  It 
seems  to  me  that  if  we  expect  to  realize 
any  results  at  all,  that  that  recommenda¬ 
tion  should  be  given  some  consideration. 

J.  J.  Quinn  (Quincy,  Mass.)  :  This 
Section  has,  I  think,  led  the  field  in  the 
matter  of  publicity.  Now,  from  its  title, 
Industrial  Gas,  it  would  be  considered,  I 
presume,  more  of  a  technical  section  than 
a  publicity  section. 

But  it  seems  to  me  that  for  real  pub¬ 
licity,  this  last  year  has  gone  far  ahead  of 
the  other  activities  in  our  Association.  I 
do  think  that  Mr.  Andrew  has  very  well 
realized  the  magnitude  of  the  proposition 
and  the  ineffectual  situation  that  is  bound 
to  arise  when  there  is  no  direct  continuity 
from  one  year  to  another,  through  some 
paid  official. 

I  should  like  to  see  this  section  go  for¬ 
ward  another  step  in  this  very  vital  mat¬ 
ter  of  placing  our  fuel  position  in  the 
nation  before  the  country,  by  recom¬ 
mending  that  they  take  such  action  as 
necessary  to  bring  about  a  paid,  regularly 
employed  publicity  man. 

The  Chairman:  This  matter  cannot  be 
taken  up  in  detail.  But  I  will  entertain  a 
motion  that  the  incoming  chairman  be 
instructed  to  recommend  to  the  Board, 
for  consideration,  the  employment  of  a 
man  who  will  devote  his  entire  time  to 
publicity  matters  on  industrial  gas. 

(Such  motion  was  made,  seconded 
and  unanimously  carried.) 

We  are  honored  today  by  the  presence 
of  a  gentleman  whom  all  of  you  know. 
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It  is  a  great  pleasure  for  me  to  ask  Mr. 
Munroe  to  tell  us  about  some  of  the  re¬ 
sults  that  have  been  accomplished,  and 
the  thoughts  that  he  has  to  give  to  the 
Industrial  Section. 

C.  A.  Munroe  (Chicago,  Ill.)  :  Mr. 
Chairman  and  gentlemen : 

Whenever  I  can  get  before  a  crowd  of 
industrial  men,  I  am  back  home  and 
happy. 

It  was  some  of  us,  some  years  ago, 
who  thought  that  the  commercial  section 
was  a  fine  institution,  doing  a  lot  of  good 
work,  but  it  was  spending  the  greater 
portion  of  its  time  on  things  that  did  not 
particularly  appeal  to  me.  And  as  the 
result  of  my  feeling  and  the  feeling  of 
several  others  along  that  line,  you  have 
your  own  industrial  section. 

During  the  Mid-Winter  Conference  in 
San  Francisco,  a  great  deal  of  discussion 
was  had  among  a  number  of  us  as  to  the 
necessity  of  creating  some  agency  that 
would  give  to  you  gentlemen  appliances 
that  would  enable  you  to  get  business  in 
the  competitive  field,  and  we  did  not 
know  how  to  go  to  work  to  get  such  an 
agency. 

A  number  of  us  have  been  thinking 
about  it  for  the  last  six  months  and  we 
have  just  come  to  a  conclusion  with  re¬ 
gard  to  it  which  I  want  to  tell  you  about, 
because  it  is  up  to  you  people  as  to  what 
you  do  and  the  response  that  you  give 
to  it,  as  to  how  successful  it  will  be. 

Everybody  who  has  had  any  experi¬ 
ence  in  the  electric  light  business  knows 
what  the  General  Electric  Company  and 
the  Westinghouse  Company  mean  to  an 
electric  undertaking. 

When  I  first  started  to  solicit  electric 
light  business,  about  eighteen  years  ago, 


we  did  not  have  any  power  salesmen.  We 
would  have  to  send  to  a  representative  of 
the  Westinghouse  Company  or  the  Gen¬ 
eral  Electric  Company  to  send  out  power 
salesmen  to  figure  out  the  installations 
for  us  and  help  us  to  close  the  sales.  And 
they  did  it.  They  had  a  splendid  lot  of 
men.  But  there  is  no  institution  that  can 
give  a  service  of  that  character  to  this 
industry. 

Another  thing.  Suppose  every  electric 
light  company  had  to  build  its  own 
translating  devices,  in  the  way  of  motors 
and  lamps — what  a  heterogeneous  lot  of 
equipment  you  have! 

To  meet  the  problem,  we  went  to  the 
manufacturers  who  are  prominent  in  the 
field  of  industrial  apparatus  and  asked 
them  if  they  could  not  consolidate  and 
put  their  interests  together  in  order  that 
we  might  have  the  benefit  of  their  com¬ 
bined  capital  and  experience,  and  come 
before  the  Association  with  a  unified 
front  so  that  we  could  say  to  them,  “Gen¬ 
tlemen,  now  we  are  willing  to  give  you 
such  money  as  you  need  to  go  ahead  and 
carry  on  the  experimental  work  and  de¬ 
fray  the  expense  of  it.” 

There  were  many  legal  complications 
in  connection  with  such  an  arrangement. 
Some  were  afraid  we  might  be  subject 
to  indictment  under  the  Sherman  Anti- 
Trust  Act,  for  trying  to  get  together  a 
consolidation  in  restraint  of  trade.  That 
argument  did  not  appeal  to  me  then,  and 
it  does  not  appeal  to  me  now.  But  suf¬ 
fice  it  to  say  that  we  tried  to  get  these 
people  together  and  we  succeeded  in  get¬ 
ting  three,  I  think,  who  were  willing  to 
confer  and  see  if  there  was  any  basis  on 
which  they  could  come  together.  But  it 
takes  time  to  do  it,  and  we  have  not  very 
many  more  years  to  waste.  We  are  in 
hopes  that  during  the  coming  year  they 
will  get  together. 


639 


But  in  the  meantime,  we  wanted  to  get 
something  done,  and  this  is  what  we  sub¬ 
mitted  to  the  Executive  Board  and  what 
the  Board  adopted.  We  planned  to  in¬ 
vite  a  few  of  the  companies  to  contribute 
this  money.  Instead  of  trying  to  make 
it  an  Association  matter,  per  se,  and  levy 
an  assessment  on  all  of  the  companies, 
we  though  it  was  a  matter  that  could  be 
more  easily  handled  by  going  to  that 
group  of  individual  companies  that  con¬ 
tributed  the  money  for  the  advertising 

• 

campaign,  and  a  few  others  who  are  very 
anxious  to  be  invited  and  whom  we  might 
invite — asking  them  to  contribute  their 
pro  rata  share  to  a  fund  of  $100,000  a 
year  for  five  years.  That  fund  is  to  be 
administered  by  a  committee  from  this 
body,  made  up  of  eight  individuals, 
whom  we  have  named,  who  are  on  the 
firing  line  and  who  are  familiar  with  the 
kind  of  apparatus  that  we  want  and  who 
know  something  about  the  lines  that  the 
development  of  that  apparatus  should 
take.  That  committee  is  to  sit  down  with 
the  Surface  Combustion  Company,  which 
is  the  only  company  named,  or  such  other 
company  or  institution  as  the  committee 
may  see  fit  to  select,  and  agree  upon  the 
type  of  apparatus  that  is  to  be  perfected 
and  the  manner  in  which  that  work  is  to 
proceed  together  with  the  approximate 
cost  of  bringing  that  piece  of  apparatus  to 
a  successful  finish. 

That  report  of  the  committe  will  go  to 
the  Board  of  Directors  of  the  Association 
and  upon  their  concurring  in  that  report 
they  will  appropriate  the  money. 

The  money  goes  to  underwrite  the  ex¬ 
pense  of  the  development.  For  instance, 
we  may  want  a  brass  melting  furnace 
that  will  work  satisfactorily.  Estimates 
of  this  development  vary  from  $25,000 
to  $50,000.  A  lot  of  money  has  been 
wasted  on  it  in  sporadic  efforts,  but  we 
have  none  yet  that  I  have  heard  of  that 


has  worked  properly.  I  suggest  that,  just 
as  one  line  of  activity. 

This  Committee  will  get  together  with 
some  company  that  they  think  can  de¬ 
velop  that  apparatus  and  agree  along  the 
lines  that  they  should  follow  to  perfect 
that  furnace.  The  money  will  be  appro¬ 
priated  to  do  it,  and  the  company  that 
gets  the  money  is  to  pay  10%  of  the 
gross  selling  price  of  the  apparatus  back 
to  the  Association  to  be  credited  to  the 
appropriation  until  the  amount  appropri¬ 
ated  has  been  fully  returned,  and  then 
the  manufacturer  keeps  everything  that 
he  can  get  out  of  that  particular  piece  of 
apparatus. 

Some  of  the  things  that  we  underwrite 
will  probably  not  succeed.  Most  of  them 
will  succeed.  And  at  the  end  of  approxi¬ 
mately  five  years,  or  in  1932,  such  money 
as  has  been  contributed  by  these  various 
companies  will  be  paid  back  by  the  Asso¬ 
ciation  to  the  companies  contributing  in 
the  proportion  in  which  it  was  contrib¬ 
uted. 

It  is  up  to  you  gentlemen  to  suggest  the 
things  that  you  want.  We  will  have  the 
agency  supplied  with  a  reasonable  amount 
of  money  to  start  with.  I  am  in  hopes  that 
this  is  just  a  makeshift  start  and  that  we 
will  have  a  very  prosperous,  large  aggre¬ 
gation  of  these  appliance  manufacturers 
before  another  year  comes  around,  so  that 
instead  of  our  singling  out  the  Surface 
Combustion  Company,  we  can  take  an  ag¬ 
gregation  of  all  of  them,  as  a  single  unit. 

One  of  the  embarrassments  that  we 
have  had  in  this  problem  has  been  Mr. 
Henry  L.  Doherty’s  connection  with  the 
Surface  Combustion  Company.  He  is 
very  adverse  at  having  anybody  feel  that 
they  are  passing  the  hat  to  help  out  one 
of  his  companies-  If  there  is  any  man 
in  the  industry  who  has  spent  money 
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freely  for  its  development,  it  has  been 
Henry  L.  Doherty.  If  he  got  a  million 
dollars  out  of  this  thing,  he  would  only 
get  a  fraction  of  what  he  has  already 
spent,  of  his  own  funds,  to  promote  the 
industry.  He  does  not  care  two  cents 
about  making  any  money  out  of  it.  If  he 
should  make  a  million  dollars  out  of  it,  I 
would  be  happy  to  see  him  do  it,  because 
he  would  probably  turn  around  and 
spend  five  million  more  in  doing  other 
things  for  the  business. 

This  is  an  entirely  unselfish,  disinter¬ 
ested  movement  for  the  purpose  of  trying 
to  get  something  accomplished.  Nobody 
has  any  axe  to  grind,  or  any  financial  in¬ 
terest  in  it.  It  is  purely  a  business  scheme 
of  saying  to  a  manufacturer,  “We  do  not 
expect  you  to  take  $50,000  of  your  capi¬ 
tal  and  develop  an  apparatus  for  the  gas 
industry.  The  gas  industry  wants  that 
particular  apparatus  and  is  willing  to 
underwrite  the  cost  of  it.  We  have  con¬ 
fidence  that  if  we  have  enough  money  and 
enough  time  you  will  be  able  to  lick  the 
proposition,  and  if  something  should 
happen  that  you  are  unable  to  do  it,  you 


need  not  take  the  capital  loss  yourself, 
but  we,  as  a  combination  of  companies, 
will  stand  that  loss.  And  we  know  that 
if  you  lose  this  thing  there  will  be  other 
things  which  we  will  be  able  to  carry  on 
to  a  successful  conclusion  that  will  return, 
in  those  instances,  the  money  appro¬ 
priated. ’’ 

It  is  up  to  you  gentlemen,  through  this 
committee,  to  get  started  on  the  develop¬ 
ment  of  efficient  apparatus. 

The  Chairman:  Gentlemen,  this  is  the 
beginning  of  a  new  era.  I  think  that  the 
greatest  sign  of  recognition  of  the  work 
of  the  Industrial  Section  is  the  willing¬ 
ness  of  the  management  to  back  up  the 
sectional  ideas  by  cash,  and  Mr.  Munroe’s 
remarks  prove  that. 

We  will  hear  the  report  of  the  Adver¬ 
tising  Committee,  and  follow  that  report 
with  a  paper  on  Advertising,  so  that  we 
can  discuss  both  the  report  and  the  paper 
simultaneously,  because  the  time  is  short 
and  I  am  sure  the  report  and  the  paper 
will  come  in  there  very  well  together. 


REPORT  OF  ADVERTISING  COMMITTEE 


F.  F.  Cauley,  Chairman ,  Chicago,  Ill. 


The  report  is  divided  into  two  sections, 
namely,  a  report  of  the  Committee  up  to 
the  present  time,  and  recommendations  as 
to  how  the  campaign  should  be  pursued 
in  the  future. 

Part  One — Report: 

1.  The  Inception  of  the  Campaign. 

At  the  time  of  the  1924  Convention  of 
the  American  Gas  Association,  your 


Chairman  of  the  Advertising  Committee, 
of  the  Industrial  Gas  Section,  revealed 
the  alarming  deficiencies  in  the  educa¬ 
tional  efforts  of  gas  companies  along  in¬ 
dustrial  gas  sales  lines.  It  was  pointed 
out  that  94  national  trade  papers  were 
carrying  countless  pages  of  advertising 
relative  to  the  sale  of  industrial  fuels  and 
furnaces  other  than  gas.  This  was  con¬ 
trasted  with  the  fact  that  only  one  publi¬ 
cation  in  the  United  States  at  that  time 
carried  any  publicity  relative  to  the  sale 
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of  industrial  gas,  directed  to  the  users  of 
heat- 

It  was  regularly  moved  and  seconded 
at  the  joint  session  of  the  Commercial, 
Publicity  and  Advertising,  and  Industrial 
Gas  Sections,  October  16th,  1924,  that  it 
be  recommended  to  the  officials  of  the 
American  Gas  Association  that  the  Asso¬ 
ciation  arrange  a  program  of  industrial 
gas  advertising  in  the  prominent  trade 
journals,  to  be  carried  out  over  a  period 
of  one  year,  same  to  begin  as  soon  as  pos¬ 
sible.  This  resolution  called  for  an  ex¬ 
penditure  of  $20,000. 

It  was  decided  to  outline  a  program 
such  as  was  contained  in  the  resolution. 
The  only  change  suggested  was  that  the 
initial  campaign  should  use  the  entire  sum 
of  $20,000  in  a  period  of  six  months  in¬ 
stead  of  twelve.  Such  a  scheme  enabled 
quicker  and  better  results. 

A  list  of  thirty  representative  trade 
journals  was  selected.  These  magazines 
were  picked  with  a  view  towards  reach¬ 
ing  every  executive,  engineer,  superinten¬ 
dent  and  technician  in  every  line  of  activi¬ 
ty  where  heat  is  required.  The  total  cir¬ 
culation  of  the  thirty  magazines  carrying 
industrial  gas  ads  is  over  305,000.  It  was 
decided  that  page  ads  be  run  in  each  mag¬ 
azine  once  each  month. 

Mr.  Henry  O.  Loebell,  Chairman  of 
the  Industrial  Gas  Section,  presented  the 
matter  to  the  Executive  Board  of  the  As¬ 
sociation.  The  Board  immediately  gave 
formal  approval  and  President  Abell  ap¬ 
pointed  a  committee  composed  of  Charles 
A.  Munroe,  Chairman,  F.  F.  Cauley,  P. 
H.  Gadsden,  Grier  Hersh,  Henry  O.  Loe¬ 
bell  and  P.  C.  Osterman,  to  secure  the 
funds.  Only  a  few  of  the  larger  gas  com¬ 
panies  were  invited  to  contribute  towards 
the  cause.  The  response  was  admirable. 
Within  a  short  time  the  prescribed  money 
was  available.  In  all,  twenty-one  gas  com¬ 
panies  contributed  to  the  fund,  namely : 


Boston  Consolidated  Gas  Company. 

The  Bridgeport  Gas  Light  Company. 

The  Brooklyn  Union  Gas  Company. 
Cambridge  Gas  Light  Company. 
Consolidated  Gas  Company  of  New  York. 
Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore. 

Detroit  City  Gas  Company. 

Hartford  City  Gas  Light  Company. 

The  Laclede  Gas  Light  Company. 
Milwaukee  Gas  Light  Company. 

New  Haven  Gas  Light  Company. 

New  Orleans  Public  Service,  Inc. 

The  Peoples  Gas  Light  &  Coke  Company. 
Philadelphia  Gas  Works. 

Providence  Gas  Company. 

Public  Service  Company  of  Colorado. 
Public  Service  Electric  &  Gas  Company. 
Rochester  Gas  &  Electric  Corporation. 

St.  Paul  Gas  Light  Company. 
Washington  Gas  Light  Company. 
Worcester  Gas  Light  Company. 

At  a  meeting  of  the  Managing  Com¬ 
mittee  of  the  Industrial  Gas  Section,  at 
Rochester,  in  January,  1925,  several  plans 
for  handling  the  campaign  were  dis¬ 
cussed.  At  great  length,  it  was  decided  to 
retain  a  regularly  established  advertising 
agency,  and  due  to  the  fact  that  The  Pratt 
&  Lindsey  Co.,  Inc.,  of  New  York  City, 
had  been  carrying  the  account  of  the  Sur¬ 
face  Combustion  Company,  of  New  York 
City,  and  other  gas  appliance  accounts, 
it  was  decided  to  place  the  industrial  gas 
advertising  campaign  in  their  hands.  The 
Pratt  &  Lindsey  Company  agreed  to 
handle  the  campaign  at  a  cost  of  $1,000. 
A  contract  was  entered  into  between  the 
American  Gas  Association  and  The  Pratt 
&  Lindsey  Company,  and  work  on  the 
campaign  began  immediately. 

It  was  decided  to  use  thirty  of  the  na¬ 
tion’s  leading  trade  journals  going  into 
every  field  wherever  heat  is  used.  To 
make  doubly  sure  that  the  field  was  com¬ 
pletely  covered,  three  or  four  general 
publications  were  included  in  the  list  of 
thirty  magazines. 

The  list  of  thirty  magazines  was : 

American  Bankers  Association  Journal. 
American  Paint  Journal. 

American  Lead,  Zinc  &  Copper  Journal. 
Automotive  Industries. 

Bakers  Weekly. 

Boiler  Maker. 

Brick  &  Clay  Record. 
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Ceramic  Industry. 

Chemical  &  Metallurgical  Engineering. 
Confectioners  Journal. 

The  Canner. 

Electrical  World. 

Engineering  News-Record. 

Factory. 

Fuels  &  Furnaces. 

Foundry. 

Forging,  Stamping  &  Heat  Treating. 
Forbes. 

Glass  Industry. 

Journal  of  Society  of  Automotive  Engi¬ 
neers. 

Industrial  Gas. 

Industrial  Management. 

Iron  Age. 

Iron  Trade  Review. 

Machinery. 

Marine  News. 

Metal  Industry. 

National  Laundry  Journal. 

National  Provisioner. 

Tea  &  Coffee  Trade  Journal. 

Arriving  at  the  proper  policy  of  ad¬ 
vertising  in  these  thirty  journals  pre¬ 
sented  many  difficulties.  It  was  agreed 
that  we  should  advertise  specifically  in 
each  field.  That  is,  that  problems  relating 
to  heat  treating  should  be  discussed  in 
“Stamping,  Forging  &  Heating  Treating'’ 
and  problems  relating  to  brick  firing 
should  be  dealt  with  in  “Brick  &  Clay 
Record.”  It  was  also  agreed  that  each  in¬ 
sertion  in  each  magazine  should  be  differ¬ 
ent  in  each  succeeding  month.  That  meant 
that  180  different  pieces  of  copy  must  be 
prepared.  The  mere  mechanical  expense 
of  such  a  procedure  would  in  itself  in¬ 
volve  the  entire  expenditure  before  a  pen¬ 
ny’s  worth  of  space  had  been  purchased. 

Therefore,  a  plan  was  devised  by  Pratt 
&  Lindsey  Co.,  Inc.,  whereby  one  mortise 
cut  was  developed  for  each  monthly  in¬ 
sertion,  of  which  duplicates  were  used 
in  all  of  the  magazines  for  that  particu¬ 
lar  month.  This  mortise  cut  contains 
general  copy  and  general  illustrations. 
A  space  is  left  in  each  mortise  cut  in 
which  each  magazine  sets  up  in  their 
own  type  localizing  copy  relative  to  that 


particular  industry  which  the  magazine 
represents.  The  copy  is  furnished  by  the 
agency.  This  plan  was  considered  quite 
ingenious,  and  immediately  pursued. 

The  advertising  campaign  began  with 
the  July  issues  of  each  of  the  thirty  mag¬ 
azines.  This  initial  campaign  will  termi¬ 
nate  in  the  December  issues. 


Among  the  many  difficulties  and  prob¬ 
lems  that  have  confronted  the  committee 
is  that  of  securing  suitable  photographs 
of  industrial  gas  installations  and  usable 
data  with  which  to  formulate  copy.  In  the 
second  part  of  this  report  under  the  head¬ 
ing  of  “Recommendations”  we  are  out¬ 
lining,  quite  specifically,  a  new  and  differ¬ 
ent  method  that  will  handle  this  situation. 


Another  difficulty  is  that  of  not  having 
at  hand  available  material  with  which  to 
answer  inquiries  received  regarding  indus¬ 
trial  gas.  At  first,  the  Robbins  Publishing 
Company  agreed  to  send  one  year’s  sub¬ 
scription  to  “Industrial  Gas”  free  to  all 
those  sending  in  inquires  as  a  result  of 
this  advertising  campaign.  Later  on  it  was 
considered  advisable  to  discontinue  this 
due  to  the  fact  that  it  gave  our  advertis¬ 
ing  the  aspect  of  being  a  means  of  fur¬ 
thering  the  interests  of  the  Robbins  Pub¬ 
lishing  Company. 


Believing  that  the  advertising  of  in¬ 
dustrial  gas  in  trade  journals  alone  was 
incomplete  and  that  it  was  not  as  effec¬ 
tive  as  though  it  were  tied  up  with  local 
advertising  carried  on  by  the  local  gas 
companies,  it  was  thought  advisable  to 
publish  an  advertising  portfolio  telling  all 
about  the  industrial  gas  advertising  cam¬ 
paign.  A  fourteen-page  brochure  was  pre¬ 
pared  and  sent  to  all  gas  companies  tell¬ 
ing  about  the  campaign  in  detail  and  so¬ 
liciting  their  aid  in  putting  into  effect  im¬ 
mediately  local  publicity  of  their  own. 


i 


As  to  the  results  of  the  campaign,  it  is, 
of  course,  far  too  early  to  reach  any  con- 
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elusions-  Advertising  is  largely  a  question 
of  molding  the  public  conscience,  and  this 
process  cannot  be  accomplished  in  much 
less  than  two  or  three  years’  time,  cer¬ 
tainly  not  in  two  or  three  months.  How¬ 
ever,  it  is  very  gratifying  to  know  that 
the  American  Gas  Association  has  on  file 
a  long  list  of  inquiries  coming  from  all 
over  the  United  States  as  a  direct  result 
of  the  campaign.  These  inquiries  have 
been  referred  to  the  local  gas  companies 
and  sales  are  resulting  in  scores  of  in¬ 
stances. 

These  inquiries,  no  matter  how  great, 
do  not  tell  the  whole  story.  If  we  had  had 
not  a  single  inquiry  or  had  our  copy  been 
of  no  avail,  the  gas  industry  has  received 
many  times  over  the  value  of  the  expense 
of  the  campaign.  I  refer  to  the  unsolicited 
publicity  and  articles  that  have  appeared 
in  the  thirty  trade  magazines  and  reap¬ 
peared  in  hundreds  of  other  periodicals 
of  every  nature  throughout  the  land.  A 
few  years  ago  an  article  about  industrial 
gas  appearing  in  any  magazine  would 
have  been  rare.  Today,  you  can  pick  up 
hardly  a  technical  or  business  journal 
that  does  not  contain  at  least  a  paragraph 
or  two  about  industrial  gas. 

Practically  all  of  the  gas  companies 
who  contributed  financially  to  the  success 
of  the  campaign  have  recently  written 
your  Chairman  expressing,  in  every  in¬ 
stance,  their  hearty  approval  of  the  In¬ 
dustrial  Gas  Advertising  Campaign.  I  be¬ 
lieve  it  important  that  I  quote  from  a  few 
of  these  letters : 

“The  campaign  as  outlined  I  consider 
the  most  valuable  contribution  towards 
the  promotion  of  industrial  gas  sales  ever 
undertaken  by  the  Association.” 

“We  feel  that  this  general  advertising 
campaign  is  a  splendid  thing  for  the  in¬ 
dustry  at  large  and  are  very  glad  to  have 
had  some  part  in  defraying  the  expense.” 


Summing  up  the  whole  situation,  the 
most  important  part  of  it  all  is  that  this 
idea  of  advertising  industrial  gas  is  no 
longer  one  that  is  only  talked  of.  It  is 
today  a  reality,  something  we  have  all 
long  dreamed  of.  Three  hundred  and  five 
thousand  paid  subscribers  to  the  nation’s 
leading  technical  trade  journals  are  read¬ 
ing  industrial  gas  advertising  and  indus¬ 
trial  gas  articles  monthly.  Something  we 
have  dreamed  of  for  many  years  in  the 
past.  Something  the  electric  man  has  been 
doing  for  ten  or  fifteen  years.  We  do  not 
claim  that  our  copy,  illustrations  or  media 
are  100%.  We  know  that  it  can  all  be  im¬ 
proved  upon  and  we  are  going  to  improve 
it,  but  the  thought  that  should  be  upper¬ 
most  in  our  minds  is  that  advertising  in¬ 
dustrial  gas  nationally  is  today  an  accom¬ 
plished  fact- 

I  think  that  it  is  particularly  opportune 
that  we  should  express  our  thanks  to  Mr. 
Charles  A.  Munroe  and  his  committee 
for  securing  the  funds ;  to  the  various 
companies  who  have  contributed  finan¬ 
cially  ;  to  the  various  companies  who  have 
contributed  photographs  and  data ;  to  Mr. 
H.  O.  Andrew,  who  has  supplied  the 
magazines  with  technical  articles ;  to  the 
Robbins  Publishing  Company  for  con¬ 
tributing  free  subscriptions  to  “Industrial 
Gas” ;  to  Mr.  B.  J.  Mullaney,  who  has 
given  freely  of  his  valuable  advice  and 
consulation. 

Part  Two — Recommendations. 

The  report  of  the  Advertising  Com¬ 
mittee  would  not  be  complete  without 
recommendations  as  to  how  it  might  be 
carried  on  in  the  future.  Experience  has 
been  gained  and  lessons  learned  that 
should  be  used  as  guide  stones  in  the  con¬ 
tinuance  of  the  campaign.  The  recom¬ 
mendations  of  the  present  committee  are 
the  following: 

(1)  That,  having  gained  recognition 
and  success,  the  campaign  be  vigorously 
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continued.  We  do  not  as  yet  know  the 
value  nor  the  effectiveness  of  our  adver¬ 
tising,  nor  will  we  know  for  two  or  three 
years  to  come.  “Our  big  business  men 
have  recently  discovered  a  very  startling 
fact.  They  have  found  that  while  a  little 
corporation  should  advertise,  a  large 
corporation  must.” 

(2)  All  expense  entailed  in  this  cam¬ 
paign  has  been  borne  by  a  few  of  the 
larger  companies.  Obviously  this  program 
of  national  industrial  gas  advertising 
could  be  continued  on  an  infinitely  more 
effective  scale  if  all  companies  were  in¬ 
volved. 

(3)  That  some  one  individual  be  ap¬ 
pointed  as  chairman  of  the  committee, 
to  be  vested  with  full,  complete  and  final 
authority  relative  to  all  details  connected 
with  the  campaign.  This  man  should  be 
the  mouthpiece  of  the  Association  and 
be  competent  to  carry  out  the  explicit 
wishes  of  the  Association.  This  man 
should  himself  represent  the  entire 
American  Gas  Association  in  his  dealings 
with  the  advertising  agency,  the  adver¬ 
tising  agency  coming  to  him,  and  him 
only,  on  all  matters  pertaining  to  the 
campaign. 

(4)  That  the  question  of  the  adver¬ 
tising  agency  retained  be  carefully  con¬ 
sidered.  The  subject  of  advertising  is  far 
too  extensive  to  permit  discussion  in  this 
report.  There  are  so  many  phases  and 
problems  that  must  be  considered  that  it 
would  be  futile  to  attempt  to  arrive  at 
the  most  effective  way  of  advertising.  We 
have  listened  to  suggestions  from  various 
advertising  agencies  in  the  United  States 
with  a  view  towards  finding  the  most 
effective  way  of  spending  our  appropria¬ 
tions  for  advertising.  Advertising  indus¬ 
trial  gas  is  new.  We,  nor  you  nor  any¬ 
one  else,  can  say  of  any  particular  kind 
of  advertising,  “This  is  the  best  way  to 
advertise  industrial  gas.”  Hypothetically, 
and  to  point  out  as  an  example,  the  use 
of  trade  journals  may  possibly  not  be  the 
best  way.  It  may  be  that  outdoor  or 
direct  mail  or  business  paper  or  novelty 
or  newspaper  or  some  of  the  various 
other  forms  of  advertising  would  be 
more  successful.  Who  knows?  Who  is 
there  who  can  prove  what  is  the  best 
form  of  industrial  gas  advertising?  The 
various  agencies  that  have  submitted 
prospectuses  on  how  they  would  conduct 


the  campaign  if  they  were  handling  it 
as  their  account  have  tried  to  prove  in 
each  case  that  certain  definite  methods 
are  the  best.  One  agency,  whose  report 
I  have,  proves  quite  conclusively  that  we 
should  go  extensively  into  direct  mail. 
Another  proves  as  forcibly  that  we 
should  discontinue  trade  papers  and  use 
the  business  papers. 

Of  all  the  suggestions  made  by  the 
various  agencies,  there  is  one  that  I  be¬ 
lieve  warrants  our  careful  consideration, 
and  that  is,  that  a  careful  survey  be  made 
in  leading  industrial  centers  as  to  the 
existing  resistance  to  the  use  of  indus¬ 
trial  gas.  This  survey  would  be  conducted 
by  the  agency  with  a  view  to  finding  out 
three  things :  First,  what  magazines  are 
the  users  of  heat  reading.  Second,  why 
are  they  not  using  industrial  gas.  Third, 
what  kind  of  copy  has  the  greatest  per¬ 
suasive  value. 

Such  a  survey  as  outlined  by  this  agen¬ 
cy  would  be  carried  on  by  them  entirely 
independent  of  local  gas  companies.  It 
would  be  carried  on  in  as  many  industrial 
centers  as  felt  necessary  in  order  to  cover 
every  existing  condition  and  problem  rel¬ 
ative  to  industrial  gas  advertising. 

(5)  The  question  of  media  should  be 
reconsidered  and  the  list  of  magazines  re¬ 
vised.  As  far  as  spending  more  money 
for  trade  paper  advertising,  it  is  practi¬ 
cally  impossible  ;  that  is,  $25,000  for  each 
six  months  or  $50,000  a  year  will  reach 
all  the  users  of  heat  through  trade  jour¬ 
nals  in  America.  We  do  not  need  to  spend 
more.  But  the  committee  is  thoroughly 
convinced  that  the  list  of  media  should  be 
revised,  and  subtractions  and  additions 
made.  One  pertinent  suggestion  is  that 
certain  college  publications  be  included. 

(6)  That  the  amount  of  the  cam¬ 
paign  fund  be  increased  materially. 
Approximately  $50,000  per  year  is  all 
that  is  necessary  to  carry  on  suitable  trade 
paper  advertising.  It  would  be  advan¬ 
tageous  to  go  into  national  media  such  as 
The  Saturday  Evening  Post,  American 
Magazine  and  Literary  Digest.  This 
would  cost  $200,000  or  $300,000  per  year. 

Inasmuch  as  all  advertising  will  un¬ 
doubtedly  be  financed  through  the  Asso¬ 
ciation’s  general  funds,  it  may  not  be  pos¬ 
sible  to  get  this  national  advertising 
started  for  another  year. 

(7)  That  an  outside  company  be  re- 
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tained  for  the  purpose  of  securing  photo¬ 
graphs  and  necessary  data  to  be  used  in 
the  formulating  of  suitable  copy.  There 
are  several  copy  writing  agencies  in  the 
United  States  that  are  well  equipped  to 
prepare  just  the  right  copy  and  pictures 
for  use  in  our  advertising  campaign.  In 
the  present  campaign,  the  problem  of  se¬ 
curing  photographs  and  data  has  been 
left  to  the  individual  gas  companies,  and 
we  regret  to  report  that  this  procedure 
has  been  very  unsatisfactory.  As  a  last 
resort,  one  company  alone,  in  order  to 
save  the  campaign,  had  to  supply  sixty 
photographs  and  accompanying  data  be¬ 


cause  no  other  data  could  be  secured 
from  any  of  the  other  1800  gas  companies 
in  the  United  States. 

At  a  very  small  cost,  a  copy  writing 
agency  could  be  retained  who  would 
write  all  copy  and  make  all  photographs, 
relieving  the  gas  companies  from  this 
responsibility. 

In  conclusion,  these  recommendations 
are  submitted  respectfully  to  the  incom¬ 
ing  chairman  and  his  committee,  that  they 
will  be  saved  the  necessity  of  retracing 
the  steps  we  have  made  in  the  present 
campaign. 


ADVERTISING  GAS 


V.  E.  Pratt,  President,  The  Pratt  &  Lindsey  Co.,  Inc.,  New  York,  N.  Y. 


Having  handled  the  advertising  of 
your  Section  for  the  last  six  months  I 
am  going  to  read  a  paper  on  the  subject, 
which  is  not,  in  any  way,  duplicating 
the  report  of  your  committee. 

The  paper  that  I  am  about  to  read  is 
to  cause  you  to  think  and,  if  possible,  to 
stimulate  a  real  lively  discussion  after 
this  paper  has  been  read.  And  in  order  to 
conserve  time,  as  we  have  two  other 
papers  to  come,  I  am  going  to  cut  cer¬ 
tain  portions  of  it  which  I  may  ask  the 
privilege  of  reading  later  during  the  dis¬ 
cussion  if  it  comes  up. 

Last  week,  at  the  school  for  industrial 
gas  men,  held  in  the  Auditorium  of  the 
Consolidated  Gas  Company  of  New  York, 
I  read  a  paper  called,  “The  Essentials  of 
Advertising.”  In  introducing  the  paper 
I  said  that  “either  I  was  to  be  very  highly 
complimented  or  the  advertising  business 
strongly  indicted  if  it  was  presumed  that 
even  the  high  spots  could  be  covered  in 
an  hour  and  a  half  paper.” 


I  repeat  here  that  introduction,  as  the 
subject  given  me  is  simply  “Advertising.” 
I  know  that  I  could  not  hope  to  cover  any 
one  phase  of  advertising  here  for  you  in 
an  interesting  and  instructive  manner,  so 
I  am  taking  the  liberty  of  changing  the 
title  of  my  paper  to  “Advertising  Gas”, 
for  I  believe  it  will  be  conceded  that  I 
know  something  about  advertising  gas, 
having  practically  concentrated  on  the 
subject  for  nearly  four  years,  and  hav¬ 
ing  built  a  specialized  organization  whose 
duty  it  is  to  know  all  there  is  to  know 
about  gas  merchandising. 

Gas  is  a  commodity,  like  anything  else. 
It  is  a  manufactured  product,  manufact¬ 
ured  by  various  processes  and  stored  until 
wanted — just  as  jewelry  or  shoes  are 
made  up  and  stored.  I  do  not  believe  that 
anyone  will  ever  be  able  to  prove  to  me 
that  the  merchandising  of  gas  and  the 
appliances  through  which  it  is  converted 
into  something  useful  to  man  is  any  dif¬ 
ferent  species  of  merchandising  than  that 
of  jewelry  or  shoes. 
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We  in  the  advertising  profession  be¬ 
come  just  a  little  tired  and  bored  with 
the  chaps  who  bring  us  new  problems  to 
solve  and  who  preface  their  introduc¬ 
tory  remarks  with  the  statement,  “Of 
course,  vou  must  remember  that  our  busi- 
ness  is  different.”  I  suppose  I  have  heard 
this  remark  upwards  of  five  hundred 
times,  and  I  have  yet  to  find  a  business 
of  any  kind  that  did  not  respond  to  about 
the  same  technique  in  advertising  that  any 
other  business  responded  to.  In  other 
words,  every  business  is  “peculiar”  and 
yet  all  of  the  principles  of  advertising 
and  merchandising  apply  to  each. 

Of  all  the  commodities  in  general  use, 
gas,  perhaps  has  been  the  poorest  adver¬ 
tised  commodity.  In  general  usage  in  al¬ 
most  every  city  in  the  country,  less  is 
known  about  it  than  is  known,  for  exam¬ 
ple,  of  oil, — a  comparatively  new-comer 
into  the  field  of  industry;  and  certainly 
less  is  known  about  it — (remember  I  am 
talking  now  from  the  angle  of  the  general 
public) — than  is  known  of  electricity. 

Almost  any  woman  nowadays  can  con¬ 
nect  up  an  electric  toaster  or  an  electric 
iron,  put  a  new  terminal  on,  or  change 
plugs  on  the  wires.  She  is  familiar  with 
the  uses  of  electricity.  And  so,  too,  the 
boys  and  young  men  know  about  electric¬ 
ity.  They  play  with  radio,  they  repair  the 
electric  ignition  systems  of  their  father’s 
cars,  they  make  their  own  batteries  to 
run  toy  electric  locomotives. 

But  when  it  comes  to  gas,  neither  the 
average  woman,  nor  the  average  boy  or 
young  man  knows  a  great  deal  about  it, 
nor  can  they  explain  any  but  its  most 
simple  applications  in  the  home. 

And  the  same  is  true,  more  or  less 
generally,  in  industry.  Gas  is  old,  going 
way  back  before  the  days  of  electricity, 
and  yet  is  not  well  known  nor  understood. 


There  is  an  intense  ignorance  about  gas 
so  thick  it  can  be  cut  with  a  knife,  and 
especially  in  regard  to  industrial  gas.  And 
that  this  ignorance  costs  money,  retards 
progress  and  makes  it  very  difficult  to 
adequately  finance  our  growing  busi¬ 
ness,  I  intend  to  prove  in  this  paper,  as 
well  as  to  indicate  what  I  believe  to  be 
the  solution  of  the  problem  facing  us  as 
industrial  gas  men  (and  believe  me,  I  am 
an  industrial  gas  man — at  least  I  know 
enough  not  to  ask  a  factory  superintend¬ 
ent  to  let  me  examine  one  of  the  B.t.u.’s 
he  is  using,  that  I  may  see  if  it  is  in  good 
condition). 

Ignorance  of  industrial  gas,  and  igno¬ 
rance  of  the  bright  future  of  the  gas  in¬ 
dustry  is  a  ball  and  chain  around  the  feet 
of  our  progress  which  must  be  struck  off. 
It  hurts  us  in  countless  tens  of  thousands 
of  places,  some  so  remote  that  we  would 
never  think  of  them,  and  it  is  a  few  of 
these  remote  influences  of  this  ignorance 
that  I  intend  to  bring  before  you  in  the 
form  of  a  few  specific  examples,  before 
passing  on  to  the  proper  conclusion  of 
this  phase  of  the  subject. 

A  few  weeks  ago  I  attended  a  director’s 
meeting  of  a  little  bank  in  New  York. 
This  bank  was  growing  and  as  a  director 
I  was  delighted  to  see  that  the  little  ad¬ 
vertising  we  were  doing  was  so  instantly 
effective.  The  meeting  had  been  called  to 
discuss  the  means  of  investing  some  sur¬ 
plus  funds.  I  arrived  early.  The  only 
other  director  who  had  already  come  in 
was  a  Mr.  Ira  Campbell,  an  eminent  New 
York  attorney  who  sits  upon  the  boards 
of  many  banks,  dozens  of  trust  com¬ 
panies,  and  insurance  companies,  and 
whose  law  firm  handles  the  legal  work 
for  Lloyds,  the  Cunard  line  and  most  of 
the  really  important  maritime  concerns.  I 
do  not  hesitate  to  mention  Mr.  Campbell’s 
name,  for  I  feel  that  he  is  now  such  a 
convert  to  the  gas  industry  that  he  could 
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almost  go  out  and  sell  a  gas-fired  tunnel 
kiln. 

While  we  were  sitting  at  the  director’s 
table,  waiting  for  the  other  men,  I  saw 
Mr.  Campbell  with  a  blue  pencil,  cross¬ 
ing  off  certain  lines  on  a  list  of  bonds 
that  he  had  been  submitted  by  one  of 
the  big  bond  houses  for  our  inspection 
and  selection.  I  asked  Mr.  Campbell  what 
he  was  doing  and  he  said  in  plain  English. 
“Oh,  I  am  blue-penciling  most  of  these 
gas  company  public  utility  bonds.”  I  was 
certainly  surprised  when  he  answered  my 
further  inquiry  as  to  why  he  was  doing 
this,  to  hear  him  say,  “Oh  you  know,  the 
gas  industry  is  practically  dead,  or  will  be 
in  a  few  years.  Just  a  few  kitchen  stoves 
here  and  there  using  gas  now,  and  in  an¬ 
other  decade  they’ll  all  be  using  electric- 
ity.” 

This  Mr.  Campbell  knew  nothing  of 
my  interest  in  the  gas  business,  and  he 
proceeded  to  drop  many  wise  cracks,  all 
of  them  founded  purely  on  air.  Then  I 
lit  into  him,  and  fed  him  fact  after  fact 
until  he  stopped  me  with,  “Where  did  you 
get  all  this?  I  did  not  know  you  were  a 
gas  man!”  “Well,”  I  said,  “the  facts  can 
all  be  proven,  and  any  industry  that  can 
increase  its  sales  from  seven  and  a  half 
billion  units  to  over  a  hundred  billion 
units  in  ten  years  is  not  a  dead  one  by 
any  means,  and  you  men  who  sit  in  di¬ 
rectors’  meetings  scratching  off  gas  bonds 
from  the  selected  lists,  making  it  hard  for 
the  gas  industry  to  finance  and  progress, 
should  be  indicted  for  perjury.” 

Campbell’s  answer  is  worthy  of  fram¬ 
ing  and  putting  around  the  walls  of  this 
room.  “No,”  said  he,  “rather  is  the  gas 
industry  to  be  indicted  for  failing  to  get 
the  facts  before  us,  than  are  we  outsiders 
to  be  indicted  because  we  have  mistaken 
ideas  about  the  future  of  gas.  I  have  al¬ 
ways  figured  that  the  industry  was  dead, 


and  have  not  voted  in  favor  of  gas  bonds 
for  years.” 

Now,  gentlemen,  here  is  a  remote  case, 
just  as  I  told  you  I  was  going  to  bring  be¬ 
fore  you.  Here  is  an  attorney  who  sits 
on  boards  in  New  York  and  who  has  cost 
the  industry  millions,  maybe  billions  of 
dollars,  that  it  might  have  had  for  expan¬ 
sion.  He  was  simply  ignorant,  and  ours 
is  the  fault.  And  only  right  advertising 
placed  where  they  will  read  it  can  change 
the  opinion  of  the  thousands  of  men  like 
Campbell. 

Here  is  an  example  of  a  little  different 
nature:  We  have  a  case  of  a  man  who 
was  an  actual  prospect  for  a  gas  furnace 
and  that  furnace  would  consume  a  million 
feet  a  month  of  550  B.t.u.  gas.  Yet  last 
week  he  bought  an  electric  furnace  which 
cost  him  more  money,  which  will  cost  him 
a  great  deal  more  to  run  and  operate  and 
which  was  purchased  simply  that  he 
might  be  able  to  compete  with  a  brother 
manufacturer  in  his  own  line  and  print  on 
his  advertising,  “Electrically  Made 
Castings.” 

No  amount  of  talk,  no  array  of  figures, 
no  amount  of  political  pull,  nothing  could 
ever  get  that  man  to  cancel  the  order  for 
his  electric  furnace.  To  say  to  him  that 
gas  will  lower  his  cost  of  annealing  so 
much  per  pound  of  output  is  simply  to 
stimulate  his  reply  that  he  knows  it  and 
went  into  the  thing  purely  for  its  ad¬ 
vertising  value ;  that  he  expects  the  furn¬ 
ace  to  cost  more  and  fully  understands  it, 
but  considers  it  a  good  investment  in  pub¬ 
licity. 

In  this  case  the  advertising  of  elec¬ 
tricity  so  far  converted  its  prospect  that 
the  prospect  in  turn  advertises  electric¬ 
ity.  So  deeply  is  he  sold  that  he  is  a 
fanatic  on  the  subject. 

Now  the  only  way  to  ever  get  a  man 
sold  like  that  on  your  product  is  through 
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advertising.  Speech  will  not  do  it ;  money 
will  not  do  it;  figures  will  not  do  it.  You 
have  got  to  talk  gas,  and  advertise  gas 
and  push  gas  until  it  is  accepted  by  the 
prospect  in  the  same  way  that  electricity 
is  accepted  today. 

Here  is  my  third  specific  example ;  an¬ 
other  remote  case  that  has  a  peculiar  slant 
to  it.  There  was  the  case  of  a  man  who 
did  not  put  in  a  gas-fired  furnace  for  a 
certain  operation  simply  because  the  in¬ 
stallation  looked  too  crude.  He  put  in  an 
electric  furnace  (in  fact  a  row  of  six  of 
them),  because  he  was  a  peculiar  Norwe¬ 
gian  manufacturer  with  that  rare  and 
wonderful  sense  of  the  fitness  of  things 
that  demands  neatness  and  scrupulous 
cleanliness  in  his  surroundings.  In  this 
case,  the  cost  of  operation  of  gas  and 
electricity  was,  if  I  remember  correctly, 
just  about  even,  but  the  sale  was  switched 
on  appearance  only.  The  electric  installa¬ 
tion  was  clean  and  pretty.  It  had  a  certain 
modern  air  of  smartness.  It  had  the 
neat,  thin  lines  of  a  race-horse  or  of 
a  swift  ocean  liner.  It  was  designed,  not 
simply  built.  On  the  other  hand,  the  gas 
furnace  he  was  asked  to  buy — he  wanted 
six  of  them — was  very  crude.  Nuts  and 
bolts  stuck  out  everywhere.  Big  pipes, 
with  crudely  joined  elbows,  were  very 
much  in  evidence.  The  thing  looked  very 
complicated  and  rough.  Even  the  door 
was  uninviting.  It  was  like  a  barn  door 
on  a  slide  instead  of  hinges.  The  temper- 
mental  Norwegian  swung  to  electricity 
purely  on  an  emotional  reason,  his  inher¬ 
ent  love  for  neatness,  trimness  and  clean¬ 
ness. 

Now  I  fully  expect  some  of  you  to  say 
that  I  have  been  very  careless  in  the  selec¬ 
tion  of  these  three  examples  and  more  of 
you  to  wonder  why  I  have  brought  them 
into  this  paper.  But,  there  are  thousands 
of  attorneys  like  Ira  Campbell,  in  fact 
tens  of  thousands,  who  are  scratching  gas 


securities  off  their  lists  because  of  ignor¬ 
ance  of  the  gas  future;  there  are  thous¬ 
ands  of  manufacturers  who  are  switching 
to  competitive  fuels  because  those  fuels 
are  better  advertised  and  the  use  of  them 
constitutes  a  very  certain  publicity  ad¬ 
vantage  that  is  not  yet  true  of  gas ;  there 
are  scores  of  men  like  the  Norwegian  I 
mentioned  who  react  as  strongly,  and 
sometimes  more  strongly,  to  their  emo¬ 
tions  than  from  their  reasoning. 

These  three  are  very  remote  examples 
culled  with  a  purpose  from  a  long  list  of 
personal  experiences. 

For  each  of  these  failures  of  industrial 
gas  to  connect  with  what  it  should  have 
had,  with  what  was  its  own  inherent  right, 
was  due  to  a  lack  of  the  proper  kind  of 
advertising  and  publicity,  and  a  lack  of 
a  proper  understanding  of  psychology  on 
the  part  of  gas  men. 

I  think  that  if  I  could  toss  one  criticism 
into  the  ranks  of  the  gas  industry,  it 
would  be  this ;  that  many  of  the  men,  and 
I  do  not  care  now  whose  toes  I  tread  on, 
for  it  is  all  for  the  common  good,  many 
of  the  men  do  not  understand  the  psy¬ 
chology  of  the  other  fellow,  the  fellow  to 
whom  we  must  sell  our  gas  and  appli¬ 
ances. 

Now,  do  not  get  frightene’d  at  that 
word  “psychology.”  It  means  only  the 
study  of  the  human  mind;  or  to  put  it 
even  more  simply,  finding  out  why  men 
do  certain  things  under  certain  condi¬ 
tions. 

If  I  should  yell  “fire”  at  this  meeting, 
every  one  would  jump  and  begin  to  run 
(not  walk)  to  the  nearest  exit.  That  is 
simple;  psychologists  would  tell  you  that 
the  law  of  self-preservation  instills  into 
the  subconscious  mind  the  desire  to  get 
away  from  danger  and  do  it  quickly  and 
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that  panics  are  formed  simply  because 
thousands  of  these  instincts  all  get  snarled 
together  into  one  grand  group,  and  no 
reason  or  logic  can  overcome  that  strong, 
subconscious  reaction. 

Men’s  minds  react  to  things  along  very 
plain  and  very  well  understood  lines.  Ad¬ 
vertising  men  know,  from  experience, 
just  about  what  they  can  expect  when 
they  appeal  to  certain  minds  in  certain 
ways.  They  know,  for  example,  that 
when  advertising  for  boys  to  sell  bicycles 
they  can  get  ten  times  the  results  if  they 
head  their  advertisements  “Rider  Agents 
Wanted”  than  if  they  simply  head  them 
“Agents  Wanted.”  Because  the  word 
“Rider”  brings  to  the  boy  reader’s  mind 
the  beautiful  picture  of  himself  on  a  bi¬ 
cycle  riding  around  town,  displaying  his 
new  bike  to  the  mortification  of  the  other 
boys,  who  will  then  each  want  one  him¬ 
self  and  who  will  tease  dad  to  get  one. 
And  the  “Rider  Agent”  gets  a  commis¬ 
sion.  There  is  the  psychology  of  the  boy 
mind. 

When  I  say  that  the  average  gas  man 
displays  a  seeming  lack  of  knowledge  of 
psychology,  I  mean  just  that!  I  think  we 
are  rapidly  coming  to  the  point  in  this  in¬ 
dustry  where  we  must  all  study  more, 
o-et  down  to  more  scientific  bases,  and 
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where  wq  do  not  have  the  facilities  any 
certain  situation  seems  to  require  we 
must  go  out  and  get  them.  As  Elbert 
Hubbard  used  to  say,  “Knowledge  con¬ 
sists  in  having  a  secretary  who  can  get 
the  man  who  knows.”  And  we  are  coming 
to  the  point  where  we  have  an  edifice 
to  erect  called,  “The  Future  of  the  Gas 
Industry”,  an  edifice  which  is  to  house 
our  ambitions,  our  aims  and  our  de¬ 
sires — and  it  is  up  to  us  to  see  that  the 
architects  and  contractors  who  are  to 
build  this  building  are  selected  with  care, 
and  if  we  do  not  know  anything  about 
designing  or  building  this  important  edi¬ 


fice,  then  we  must  get  a  secretary  who 
knows  where  to  find  the  chap  that  does 
know. 

If  we  really  were  masters  of  the  psy¬ 
chology  of  the  advertising  and  selling  end 
of  our  game,  we  would  see  to  it,  first, 
that  the  appliances  we  have  sold  were 
“dressed  up”  to  look  as  efficient  as  they 
really  are. 

I  know  that  this  is  an  appeal,  perhaps, 
to  the  manufacturer  rather  than  to  you 
industrial  gas  men  from  gas  companies. 
But  I  know  enough  myself  about  the 
movements  of  the  human  mind,  to  real¬ 
ize  that  the  maker  of  gas  furnaces  is  not 
going  to  spend  the  time,  the  money  and 
the  energy  necessary  to  properly  design 
the  new  furnace  he  brings  out,  unless 
you  men  demand  it !  Remember,  the 
buyer  never  sees  your  gas — he  sees  only 
the  furnace — and  he  gauges  gas  by  its 
performance  in  your  furnace. 

If  it  were  possible,  I  would  like  to 
see,  during  the  next  five  years,  a  definite 
trend  toward  simplicity  in  the  building 
of  furnaces.  You  ask  “What  has  this  got 
to  do  with  advertising?”  And  then  I  will 
ask  you  to  look  with  me  into  the  automo¬ 
bile  business.  Do  you  remember  two  dec¬ 
ades  ago  how  the  automobiles  were  de¬ 
signed  ?  Parts  stuck  out  everywhere ; 
there  seemed  to  be  no  general  shape  to 
them.  They  were  tall,  unwieldy  things 
and  certainly  unattractive.  In  fact  they 
were  really  more  efficient  than  they 
looked.  Our  gas  furnaces  of  today  look 
just  about  like  the  automobiles  of  1905 
looked.  But  what  about  the  car  of  today? 
Smooth,  sleek,  quiet, — with  beautiful, 
low  streamline  bodies.  Everything  of  util¬ 
itarian  value  and  usage  is  now  hidden  and 
concealed  under  some  covering  of  beauty. 
The  automobile  of  today  is  designed,  not 
just  built  and  put  together.  It  is  easier 
to  advertise  and  make  an  automobile  a 
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success  today,  simply  because  the  car  it¬ 
self  makes  such  a  vivid  appeal  to  the 
emotions.  The  thing  is  so  sleek  and 
smooth  and  shiny  looking  that  one  can 
hardly  resist  driving  it  home. 

I  should  like  to  see  the  furnaces  and 
appliances  designed,  during  the  next  five 
years,  make  as  much  progress  in  appear¬ 
ance  as  the  automobile  has  made  in  the 
last  twenty. 

And  if  you  say,  that  it  is  what  is  in¬ 
side  that  counts,  that  performance  is 
more  important  than  beauty,  I  will  ad¬ 
mit  it,  but  I  will  not  admit  that  the  ap¬ 
pearance  of  a  thing  has  not  a  great  deal 
to  do  in  wearing  down  sales  resistance 
when  the  sale  is  being  made ;  and  thus 
it  helps  out  advertising,  for  advertising 
is  just  another  way  of  decreasing  sales 
resistance. 

If  I  were  building  a  gas-fired  furnace 
of  any  kind  I  would  hide  all  the  ugly 
pipes — have  them  come  up  in  through 
hollow  legs  or  something  like  that;  and 
if  four  pipes  were  necessary,  I  would 
have  them  all  in  one  large  covering,  the 
way  the  electrical  people  run  many  small 
wires  in  a  single  large  cable  to  make  a 
neat  installation.  If  you  say  these  things 
are  not  important,  and  if  you  say  they 
are  not  a  part  of  advertising,  then  I  say 
that  what  I  have  just  remarked  about 
the  knowledge  of  psychology  is  true,  you 
do  not  fully  understand  the  other  fellow’s 
mental  reactions. 

Then,  having  dressed  up  our  appli¬ 
ances  and  furnaces,  which  are  the  media 
through  which  we  expect  to  sell  our  gas, 
we  should  show  and  exhibit  these  appli¬ 
ances  under  ideal  selling  conditions  that 
in  themselves  stimulate  desire  and  cut 
down  sales  resistance. 

Old  John  H.  Patterson  had  the  right 
idea.  He  insisted  that  his  cash  registers 


be  shown  in  special  demonstration  rooms. 
In  each  of  these  small  rooms  was  a  count¬ 
er,  and  on  the  wall  many  rollers  like 
shade  rollers.  On  the  counter  was  a  cash 
register.  The  prospect  was  first  asked 
what  business  he  was  in.  If  he  said  he 
was  a  druggist,  the  demonstrator  reached 
up  on  the  wall  and  pulled  down  a  bit  of 
neatly  painted  scenery  on  rollers  de¬ 
picting  a  drug  store  background  of 
shelves  and  bottles.  A  similar  one  was 
pulled  down  on  another  side  of  the  little 
room  showing  a  soda  fountain;  and  the 
other  two  sides  showed  a  prescription 
counter  and  a  perfume  case.  The  druggist 
was  now  at  home  and  could  be  talked  to 
in  language  that  fitted  his  own  business. 

If,  on  the  other  hand,  the  prospect 
were  a  hardware  man,  scenic  rolls  were 
pulled  down  that  represented  the  back¬ 
ground  or  walls  of  a  hardware  store. 
John  H.  Patterson  was  a  past  master  of 
the  art  of  psychology  and  understood 
how  human  minds  react.  He  insisted  that 
in  this  room  no  distracting  objects  were 
to  be  permitted  which  would  cause  the 
prospect’s  mind  to  wander.  Only  the  cash 
register,  the  two  men,  the  buyer  and 
seller,  the  scenic  backgrounds, — nothing 
else. 

And  the  story  is  often  told  of  how 
Patterson  (incognito),  once  wandered  in¬ 
to  a  certain  cash  register  show  room  and 
asked  to  be  shown  a  machine,  explaining 
that  he  was  a  grocer.  He  was  led  into 
one  of  the  little  demonstration  rooms 
and  the  proper  grocery  background 
pulled  down.  Just  then  Patterson  saw  a 
beautifully  lithographed  calendar  show¬ 
ing  a  buxom  brunette  in  a  brilliant  red 
dress,  much  brunette  and  very  little 
dress !  The  cash  register  demonstrator 
started  to  explain  the  machine;  but  Pat¬ 
terson  kept  looking  at  the  girl  on  the 
handsome  calendar.  Every  time  the  sales¬ 
man  said,  “And  now  we  press  this  but- 
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ton  and  get  a  receipt  that  shows — ”  he 
would  find  his  prospect  paying  no  atten¬ 
tion. 

Finally  the  salesman  was  forced  to 
give  up  and  his  prospect  walked  out, 
only  to  come  back  a  few  minutes  later 
and  explain  who  he  was.  Patterson 
bawled  the  young  man  out  unmercifully 
for  breaking  the  well  known  rule  that 
nothing  should  be  hung  in  the  demonstra¬ 
tion  room  of  any  kind.  To  the  clerk’s 
mortification  he  explained  that  there  was 
a  reason — a  psychological  reason — back 
of  every  order  that  the  National  Cash 
Register  Company  issued.  “Please  follow 
them  in  the  future !”  he  insisted. 

I  do  not  want  to  go  so  far  as  to  sug¬ 
gest  that  each  gas  company  have  a  dis¬ 
play  room  with  a  background  for  every 
kind  of  business  that  can  use  gas,  for 
that  would  mean  quite  some  investment 
in  scenery.  But  I  do  say  that,  as  part  of 
the  job  of  advertising  the  gas  industry, 
every  gas  company  should  have  a  well 
decorated  room,  in  harmony  with  the  in¬ 
dustrial  gas  idea,  in  which  a  sample  of 
every  furnace  carried  in  stock  is  con¬ 
nected  up  and  operating.  The  room 
should  be  neat,  complete  and  efficient — 
in  charge  of  trained  men  who  know  what 
they  are  talking  about.  This  is  advertis¬ 
ing  just  as  much  as  the  copy  we  are  now 
running  in  Industrial  Management  or 
Iron  Age. 

For  having  found  that  the  design  of 
the  appliance  affects  the  advertising  of 
the  industry,  we  next  discover  that  the 
manner  in  which  we  show  our  appliances 
has  a  bearing  on  the  general  reputation 
of  the  industry.  And  so  long  as  gas  com¬ 
panies  continue  to  stick  a  few  old  dust- 
covered  furnaces  and  appliances  down  in 
a  dark,  dank,  dirty  cellar  room,  and  light 
candles  to  show  them,  just  so  long  will 
any  advertising  that  this  association  does 


in  trade  papers,  direct  mail  or  magazines 
and  newspapers,  be  trying  to  race  ahead 
with  an  old  ball  and  chain  on  its  feet. 

For  all  of  these  things  have  to  do  with 
advertising. 

As  a  matter  of  fact,  if  an  advertising 
man  is  honest  with  his  clients  (as  he 
should  be),  he  must  admit  that  advertis¬ 
ing  itself  is  but  the  little  finger  of  any 
sales  problem.  Advertising  is  important, 
but  only  when  clenched  up  into  a  hard¬ 
hitting  fist  with  the  other  fingers  on  the 
hand  of  business — such  as  we  have  just 
been  discussing. 

Some  folks  like  to  think  of  advertis¬ 
ing  as  the  putting  of  pretty  pictures  and 
fancy  words  down  on  paper  for  the 
prospects  to  read.  But  advertising  is  not 
that  alone.  True,  there  must  be  the 
printed  message,  and  it  must  be  well  and 
carefidly  and  thoughtfully  done.  But 
there  are  so  many  other  points  to  be  taken 
care  of,  that  I  have  tried,  in  this  paper, 
to  bring  them  in  first,  in  the  most  promi¬ 
nent  part  of  my  talk,  and  to  reserve  this 
last  part  for  a  discussion  of  advertising 
itself. 

Gas  as  a  fuel  has  certain  inherent  vir¬ 
tues — certain  advantages  over  other  com¬ 
peting  fuels.  Gas  is  clean,  easily  con¬ 
trolled.  It  is  on  tap  day  and  night,  there¬ 
fore  it  is  dependable.  In  one  city  I  know 
of,  a  certain  factory  has  been  using  gas 
for  one  heating  operation  every  day  and 
night  for  sixty  years,  and  during  that 
whole  period  the  gas  has  never  been 
turned  off.  That  is  reliability.  You  pay 
for  oil  or  coal  before  you  use  them ;  and 
you  must  store  and  handle  them.  But  gas 
is  piped  into  your  plant  and  is  paid  for 
after  you  use  it.  Gas  has  many  advant¬ 
ages  as  a  basic  fuel — so  many  advantages 
that  we  say  it  is  “the  ideal  fuel.” 

But,  unfortunately,  gas  cannot  be  ap¬ 
plied  without  transforming  it  into  useful 
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heat  through  an  appliance  or  a  furnace, 
and  it  is  the  design  of  this  furnace  that 
is  the  “neck  in  the  bottle”,  the  determin¬ 
ing  factor  as  to  whether  in  any  specific 
heating  operation  gas  is  the  best  and 
cheapest  fuel. 

So,  in  advertising  gas,  our  problem  is 
quite  simple,  so  simple  that  really  I  am 
more  or  less  ashamed  to  be  standing 
up  here  taking  your  time  in  explaining 
how  simple  it  is.  Our  problem  is  to  tell 
the  virtues  of  gas  over  other  fuels,  ex¬ 
plain  the  great  strides  that  have  been 
made  and  are  being  made  in  the  design  of 
suitable  appliances  so  that  our  prospect 
no  longer  thinks  of  the  old,  inefficient  gas 
furnaces, — and  tell  this  combined  story 
to  all  those  who  are  possible  customers. 

Our  prospects  are  those  who  make  the 
fuel  decisions  in  industry.  They  are  in 
every  industry.  And  in  one  plant  the  man 
who  makes  the  decision  as  to  what  fuel 
to  use  is  the  treasurer,  in  another  down 
the  street  it  is  the  vice  president  in  charge 
of  operations,  and  in  a  third  it  is  the 
superintendent.  But  in  each  of  these 
plants  there  are  men  farther  down  the 
scale  whose  opinion  is  respected  and  who 
often  get  what  they  want  by  the  more  or 
less  simple  job  of  keeping  everlastingly 
harping  on  it,  until  the  man  higher  up 
gives  up. 

So  our  advertising  job  is  to  get  our 
message  about  industrial  gas  to  all  of 
these  men  in  such  a  manner  that  they  will 
read  it. 

Men  read  trade  papers,  magazines, 
direct  mail  booklets,  letters ;  they  see  bill¬ 
boards.  They  read  the  newspapers.  These 
are  the  media  then  that  we  can  use  to 
reach  our  prospects  with  our  story. 

At  the  moment  we  are  using  only  trade 
papers — and  only  a  limited  number  of 


them ;  simply  because  of  a  lack  of  funds. 
But  all  of  the  other  media  can  and  should 
be  used,  as  we  go  into  larger  and  more 
successful  campaigns  to  put  over  the  idea 
that  “if  it  is  done  with  heat,  you  can  do 
it  better  with  gas.” 

The  problem  of  how  to  project  our 
story  in  the  form  of  an  advertisment  is 
one  that  will  always  surround  itself  with 
argument.  Even  in  our  own  organization 
it  is  often  impossible  to  get  four  men 
around  a  table  and  have  all  agree  as  to 
the  way  a  certain  advertisement  should 
be  prepared.  One  man  has  a  hobby  of 
“telegraphic  copy.”  He  says,  “if  you  can¬ 
not  get  your  message  in  ten  words,  it  is 
because  you  do  not  know  how ;  for  any 
message  in  the  world  can  be  boiled 
down  to  ten  words.”  Another  man  says 
that  each  advertisement  ought  to  be  writ¬ 
ten  like  a  newspaper  article,  headlines 
first,  for  the  man  who  runs  and  reads, 
then  subheads  with  a  little  more  informa¬ 
tion,  and  then  finally  the  long  story  for 
the  reader  who  avariciously  devours  all 
of  the  facts. 

There  will  never  be  any  agreement  as 
to  the  way  we  should  advertise.  There 
have  been  more  advertising  failures  than 
there  have  been  successes.  This  seems  to 
prove  that  advertising  is  not  and  never 
will  be,  a  science  such  as  mathematics 
or  combustion.  But  there  are  certain  men 
and  certain  groups  of  men  that  have 
never  made  an  advertising  failure ;  which 
seems  to  prove,  in  turn,  that  they  have 
found  the  way  to  use  the  tools  of  adver¬ 
tising  to  fashion  out  a  success  for  their 
clients. 

Any  advertisement  must  be  first,  inter¬ 
esting,  to  get  attention ;  then  it  must 
create  desire  and  finally  it  must  stimulate 
some  kind  of  action.  When  men  read 
trade  papers,  (such  as  we  are  now  using 
for  industrial  gas  advertising),  they  read 
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with  a  certain  portion  of  their  mind — an 
entirely  different  portion  than  that  which 
comes  into  play  when  they  pick  up  a 
copy  of  Puck  or  Judge.  Men  are  in 
serious  moods  when  they  open  the  pages 
of  their  trade  papers.  Their  minds  are 
hungry  for  facts;  for  some  news  of  the 
industry  at  which  they  earn  a  living.  The 
advertisement,  then,  in  a  trade  paper 
should  give  the  reader  the  food  for 
thought  that  he  is  after. 

Every  group  of  readers  of  any  paper 
constitutes  an  audience.  And  no  two  aud¬ 
iences  are  alike.  Here  in  this  room  are 
a  certain  group  of  men  listening  to  an¬ 
other  man  put  on  the  air  his  thoughts 
on  a  certain  technical  subject.  These  men 
have  come  a  long  way  to  hear  what  this 
man  and  those  who  preceded  him  have 
to  say  about  this  business. 

But  can  you  imagine  this  talk  being 
given  tonight  before  the  Young  Ladies 
Sorority  of  Atlantic  City !  What  a  fine 
time  the  young  ladies  would  have ! 

And  yet  I  believe  I  could  go  up  to  the 
Young  Ladies  Sorority  and  hold  them 
for  an  hour  in  interested  attention,  if 
you  only  gave  me  time  to  study  out  what 
they  are  intensely  interested  in.  Lor  I 
would  then  translate  what  I  have  to  say 
into  terms  that  they  would  understand. 

And  so  it  is  with  readers  of  publica¬ 
tions.  The  same  message  should  not  be 
put  into  every  journal.  Lew  national 
advertisers  understand  this.  Most  of  them 
get  out  one  advertisement  a  month,  and 
insert  it  into  publications  of  many  kinds, 
and  hope  for  the  best. 

The  readers  of  Ceramic  Industry  are 
only  interested  in  gas  as  a  fuel  for  certain 
ceramic  uses.  They  are  no  more  interested 
in  gas  as  used  for  singeing  silk,  than  the 
Young  Ladies  Sorority  would  be  inter¬ 
ested  in  this  paper  on  “Advertising  Gas.” 


So  a  specific  message  should  be  given 
each  industry  on  the  uses  and  advan¬ 
tages  of  gas  in  that  industry.  This  we 
have  tried  to  do,  starting  in  July,  but  with 
the  limited  funds  now  at  our  disposal, 
we  have  to  adopt  a  subterfuge  and  only 
go  half  way  up  this  desirable  path.  We 
have  had  to  make  the  main  part  of  each 
advertisement  of  a  general  nature ;  and 
then  we  have  tried  to  “localize”  a  part 
for  the  benefit  of  the  individual  reader. 

In  the  future,  or  if  we  have  more 
money  at  our  disposal  for  this  work,  a 
study  should  be  made  of  the  readers  of 
every  medium  on  our  list  of  publications 
used  for  industrial  gas  advertising  and 
then  we  should  write  and  illustrate  spe¬ 
cific  copy  for  each  group  of  readers, 
based  on  this  study. 

Certain  qualities  of  gas  appeal  to  all ; 
but  we  will  never  know  until  we  make 
specific  inquiry,  which  costs  a  lot  of 
money,  just  what  attribute  of  gas  is  the 
most  appealing  in  each  industry.  Lor  ex¬ 
ample,  it  is  perfectly  possible  that  in  one 
industry,  the  only  phase  of  gas  that  ap¬ 
peals  to  the  prospective  user  is  its  sus¬ 
ceptibility  to  control;  in  another  indus¬ 
try,  it  is  the  fact  that  it  is  faster  than 
competitive  fuels,  while  in  a  third,  cheap¬ 
ness  is  the  sole  selling  feature ! 

I  am  going  to  suggest  to  your  com¬ 
mittee  the  advisability  of  having  a  regu¬ 
lar  “Advertising  Market  Analysis  and 
Research”  which  will  bring  out  all  of 
these  points  and  which  will  permit  future 
advertising  copy  to  be  written  more 
scientifically. 

And  then  we  come  finally  to  the  ques¬ 
tion  of  appropriation.  How  much  can 
logically,  safely  and  sanely  be  spent  in 
advertising  the  industrial  end  of  our  busi¬ 
ness?  Well,  I  should  say  we  are  not 
over-spending  when  we  spend,  as  we  are 
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doing  this  six  months,  $25,000  (which 
sum,  by  the  way,  includes  all  of  the  me¬ 
chanical  expenses  of  art  work  and  plates) 
I  think  we  are  pretty  safe  within  that  fig¬ 
ure,  don’t  you?  I  have  a  client  up  in 
New  York  who  makes  a  little  unknown 
tooth  paste,  and  he  just  spent  on  one  little 
direct  mail  campaign  to  the  druggists  of 
the  country  about  $30,000  to  put  over  the 
tooth  paste  with  his  distributors.  So,  un¬ 
less  we  consider  the  gas  industry  more 
important  than  one  little  unknown  tooth 
paste,  $25,000  will  do. 

But  if  we  have  the  right  conception  of 
what  the  future  of  gas  can  be ;  if  we  have 
the  faith  of  our  own  convictions  and  the 
courage  to  go  ahead  and  accept  the  re¬ 
sponsibility  that  is  ours,  that  of  conquer¬ 
ing  our  market  before  it  is  too  late,  then 
a  million  dollars  a  year  is  too  small  a 
sum ! 

The  amount  we  spend  in  advertising  is 
the  foot-rule  by  which  me  measure  our 
own  opinion  of  our  own  business.  And 
if  the  business  world  at  large  ever  hears 
that  we  are  spending  $25,000  to  advertise 
ourselves  they  may  well  laugh  at  our  lack 
of  sophistication. 

On  the  matter  of  money,  our  campaign 
funds  in  the  future  should  not  be  contrib¬ 
uted,  they  should  be  assessed.  Just  so 
long  as  a  few  large  and  progressive  com¬ 
panies  contribute  the  funds  for  this  work, 
just  so  long  will  the  little  fellow  sag 
back  in  line  and  lose  the  courage  that 
comes  from  going  over  the  top  in  com¬ 
pany  with  stronger  and  braver  men.  I 
would  rather  have  an  assessment  of 
$1,000  each  from  a  hundred  gas  com¬ 
panies  than  a  hundred  thousand  dollars 
from  one  gas  company,  or  $50,000  each 
from  two  companies.  I  think  all  com¬ 
panies  in  the  A.  G.  A.  should  contribute. 


Let  us  all  get  together  on  this,  have  our 
advertising  committee  formed  of  men  of 
action,  who  know  this  peculiar  end  of 
our  business  and  then  let  us  go  the  limit 
and  show  our  competitors  and  the  world 
at  large,  especially  the  financial  world 
and  business  world,  that  we  have  what 
we  say  we  have,  that  gas  is  the  best  fuel 
and  let  us  put  it  over  in  a  real  big  way 
that  fits  us  like  a  number  ten  hand  in  a 
number  ten  glove ! 

May  I  now  sum  up?  I  have  pointed 
out  certain  thoughts.  They  lie  in  your 
mind  as  they  do  in  this  paper,  sort  of 
helter-skelter,  like  loose  buttons  in  a  box. 
What  is  needed  now  is  a  thread  to  string 
them  on  that  they  may  assume  some  tan¬ 
gible  shape  and  that  we  may  see  them  in 
their  proper  light. 

First,  there  is  ignorance  as  to  what 
gas  is — as  to  what  it  can  do — as  to  the 
progress  of  the  industry.  This  must  be 
dispelled  through  proper  advertising. 
Next,  we  must  dress  up  our  appliances 
as  other  industries  dress  up  their  prod¬ 
ucts,  to  back  up  our  advertising.  Then 
we  must  have  well  planned  show-rooms 
to  display  our  appliances  and  furnaces. 
Finally,  in  advertising  industrial  gas  we 
must  first  make  a  research  to  find  what 
phase  of  gas  appeals  most  strongly  to 
each  industry ;  then  we  must  write  a  spe¬ 
cific  message  to  each  industry  and  to  each 
audience  which  consists  of  readers  of 
any  one  publication  on  our  list;  next  we 
must  add  more  ways — and  still  more 
ways — of  getting  this  message  across,  by 
the  use  of  more  papers,  the  addition  of  a 
powerful  direct  mail  campaign,  and  we 
must  cover  a  greater  acreage. 

Then,  last  but  not  least,  we  must  be 
prepared  to  spend  enough  money,  this 
appropriation  to  be  assessed  and  not  con- 
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tributed ;  the  total  amount  to  be  in  keep¬ 
ing  with  our  tremendous  plans  for  the 
future.  An  expenditure  of  a  million  dol¬ 
lars  over  a  period  of  five  years  can  easily 
be  justified! 


When  we  have  done  all  of  these  things, 
or  when  they  are  all  properly  under  way, 
then,  and  only  then,  can  we  truly  say, 

“if  IT  IS  DONE  WITH  HEAT - YOU  CAN  DO 

IT  BETTER  WITH  GAS.” 


DISCUSSION 


The  Chairman:  The  report  of  the  Ad¬ 
vertising  Committee  and  the  paper  of 
Mr.  Pratt’s  are  open  for  discussion.  I 
wish  that  those  who  speak  would  keep 
close  to  the  point,  because  we  have  a 
limited  amount  of  time  and  will  have  to 
cut  the  discussion  somewhat  short. 

J.  F.  Weedon  (Chicago,  Ill.)  :  I  think 
Mr.  Pratt’s  advertising  copy  is  as  good 
as  his  paper.  We  cannot  get  anything 
better  in  this  country.  Unfortunately, 
he,  like  almost  every  other  advertising 
man,  has  a  great  many  troubles  of  his 
own.  He  did  not  say  anything  about 
them,  but  I  know  what  the  troubles  of 
the  advertising  men  are.  I  think  that  Mr. 
Cauley’s  suggestion  of  having  one  um¬ 
pire  in  the  game  is  very  essential  and 
very  necessary  before  we  will  get  any¬ 
thing  that  has  any  “punch”  to  it  at  all. 

The  “Three  Wise  Men”  might  sit 
down  to  a  rib  roast  and  before  you  got 
through  with  it  you  might  have  nothing 
but  chop  suey.  And  that  is  what  can 
happen  to  the  finest  piece  of  advertising 
ever  written.  The  advertising  man  is  in 
a  position  where  he  must  pay  some  at¬ 
tention  to  the  people  who  employ  him. 
They  may  be  men  who  have  made  no 
particular  study  of  the  psychology  of 
advertising,  but  they  expect,  on  account 
of  their  position,  that  they  must  give  an 
opinion.  An  advertising  man  must  take 
into  consideration  their  opinion  and  he 
must,  to  some  extent,  follow  it,  at  times. 
The  consequence  is  that  when  a  man  has 
to  depend  on  half  a  dozen  authorities, 
anyone  of  which  is  good,  when  he  con¬ 


solidates  them  he  has  something  that 
serves  the  purpose  very  poorly. 

I  think  the  best  suggestion  that  has 
been  brought  out  here  today  is  the  ap¬ 
pointment  of  somebody  who  will  be  the 
umpire  in  these  matters,  so  that  the  ad¬ 
vertising  man  will  not  be  put  in  a  posi¬ 
tion  where  he  will  have  disregarded  the 
suggestion  of  somebody  who  values  his 
own  opinion  and  who  will  feel  slighted 
because  he  has  not  had  his  opinion  in¬ 
corporated  in  some  particular  piece  of 
copy. 

I  believe  that  when  we  eliminate  that 
condition  and  get  down  to  the  point  of 
having  a  final  umpire,  we  will  get  as 
good  copy  as  any  national  campaign  in 
the  country. 

J.  J.  Quinn  (Quincy,  Mass.)  :  I  think 
we  should  go  on  record  a  little  strongly 
in  favor  of  financial  participation  by  all 
companies,  because  with  financial  partici¬ 
pation  you  will  get  additional  interest, 
and  I  think  you  will  have  more  publicity 
articles  as  you  have  greater  financial 
participation. 

J.  F.  Small  (Chicago  Heights,  Ill.)  : 
We  have  a  particular  customer  who  is  so 
thoroughly  sold  on  electricity  that  it  has 
been  impossible  to  get  into  his  foundry 
to  sell  him  on  the  idea  of  gas.  This  foun¬ 
dry  is  operated  by  a  man  who  has  been 
entirely  sold  on  electricity.  He  melts  his 
steel  by  electricity.  We  were  able  to  get 
in  with  a  few  mold  dryers  to  dry  some  of 
these  magnesium  molds.  But,  because  of 
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lack  of  education,  because  he  was  not  sold 
on  gas,  there  was  no  possibility  of  selling 
him.  After  spending  about  two  weeks  in 
that  factory  we  had  to  discontinue  the 
thought  of  gas,  for  the  time  being. 

I  think  if  you  will  go  on  with  this  pro¬ 
gram  you  have  outlined,  it  will  be  an 
easy  matter  for  us  to  check  up  these  cus¬ 
tomers  who  are  prejudiced  against  gas. 

J.  P.  Leinroth  (Newark,  N.  J.)  :  It 
seems  to  me  that  this  national  advertis¬ 
ing  could  be  supplemented  in  a  good  way 
by  local  advertising,  and  I  was  just  won¬ 
dering  whether  the  Advertising  Commit¬ 
tee  could  not  offer  a  service  to  the  vari¬ 
ous  gas  companies  in  local  advertising. 
I  am  quite  sure  that  that  service  could  be 
made  very  effective,  and  I  have  no  hesi¬ 
tancy  at  all  in  saying  that  our  company 
would  be  very  glad  to  subscribe  to  a 
local  advertising  campaign. 

V.  E.  Pratt  (New  York,  N.  Y.)  :  That 
offer  was  made  in  the  Association 
Monthly,  and  out  of  all  the  readers, 
two  accepted  it. 


The  Chairman:  Gentlemen,  you  have 
before  you  the  report  of  the  Committee 
on  Advertising. 

I  want  to  inform  you  of  the  fact  that 
the  Managing  Committee  of  this  Section 
can  take  the  matter  up  at  their  next 
meeting  and  thresh  all  the  details  out 
and  make  a  recommendation  to  the  Ex¬ 
ecutive  Board.  So  I  will  entertain  a  mo¬ 
tion  that  the  report  be  submitted  to  the 
Managing  Committee  of  the  Section,  and 
that  such  recommendations  as  they  make 
to  the  Executive  Board  will  be  abided 
in  by  the  Section. 

(The  motion  was  made,  seconded  and 
unanimously  carried.) 

The  Chairman:  I  am  sorry  that  we 
have  to  cut  this  discussion  on  advertis¬ 
ing  short,  but  we  have  several  other 
matters  to  take  up  and  we  have  to  get 
through  on  time. 

We  have  scheduled  an  address  that  I 
feel  is  very,  very  important,  and  I  would 
like  to  have  Mr.  Harvey  read  the  paper 
on  “Wholesaling  Gas — Organizing  a 
Department  to  Sell  Gas  in  Wholesale 
Quantities.” 


WHOLESALING  GAS  OR  ORGANIZING  A  DEPARTMENT  TO 
SELL  GAS  IN  WHOLESALE  QUANTITIES 


L.  C.  Harvey,  Industrial  Gas  Engineer,  Illinois  Power  &  Light  Corp.,  Chicago, 
Ill.,  and  H.  H.  Clark,  Industrial  Gas  Engineer,  The  Peoples  Gas  Light  &  Coke 

Company,  Chicago,  Ill. 


Present  Conditions 

Every  community  today  offers  some 
available  industrial  business.  The  fact 
that  the  industrial  application  of  gas  is 
relatively  new,  however,  is  one  of  the 
reasons  why  we  find  so  few  of  our  num¬ 
ber  interested  in  this  phase  of  our  busi¬ 


ness  to  the  point  of  being  enthusiastic 
about  it.  Not  only  do  we  find  a  limited 
number  of  gas  properties  who  are  ac¬ 
tively  interested  in  industrial  gas  work, 
but  we  find,  and  at  times  surprisingly 
close  to  our  doors,  manufacturers  who 
have  never  heard  of  the  application  of 
gas  to  heating  operations  similar  to  theirs. 
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Desirability  of  Wholesale  Gas  Business 

Some  of  the  reasons  why  we  should  be 
actively  and  enthusiastically  engaged  in 
securing  all  possible  industrial  gas  busi¬ 
ness  are  that  such  business  is  very  profit¬ 
able,  and  that  it  has  a  desirable  effect  on 
present  and  future  load  factors. 

Why  Business  is  Profitable 

Industrial  gas  business  is  profitable 
because  there  is  a  certain  amount  of  it 
available  which  can  be  obtained  with  sur¬ 
prisingly  small  expenditure  on  the  part 
of  the  gas  company.  In  these  cases,  no 
additional  plant  labor  or  plant  equipment 
is  necessary,  and  no  additional  distribu¬ 
tion  equipment  is  necessary;  in  fact,  no 
expenditure  is  necessary  other  than  that 
required  for  the  purchase  of  the  raw  ma¬ 
terials  going  into  the  manufacture  of  the 
gas.  There  can  be  no  question  about  such 
business  being  profitable,  and  it  is  a  crime 
not  to  have  it  on  our  lines. 


The  Effect  of  Wholesale  Gas  Business  on 
Load  Factors 

A  study  of  industrial  heating  opera¬ 
tions  will  readily  disclose  the  fact  that 
they  offer  a  means  of  materially  increas¬ 
ing  our  present  gas  load  factors.  The 
annual  load  factor  of  the  average  indus¬ 
trial  gas  installation  generally  varies  be¬ 
tween  40  and  60%,  although  we  often  find 
installations  having  load  factors  of  close 
to  100%.  Then  too  there  are  many  sea¬ 
sonal  uses  for  our  product,  an  important 
one  of  which  is  the  burning  of  common 
brick.  Common  brick  burning  is  now  be¬ 
ing  done  very  successfully  with  manufac¬ 
tured  city  gas  and  it  offers  a  demand  for 
our  product  during  the  summer  months 
only,  and  therefore  offsets  the  general 
peak  demand  of  the  winter  months.  Such 
business  not  only  beneficially  affects  our 
present  conditions,  almost  wiping  out  the 


valleys  and  peaks  in  load  curves  of  today, 
but  it  enables  us  to  take  on  a  great  deal  of 
other  business,  the  load  factor  of  which 
might  cause  some  of  us  to  question  its 
desirability;  for  instance,  a  gas  house¬ 
heating  load. 

The  interest  of  the  gas  industry  in  the 
wholesale  marketing  of  our  product  is 
rapidly  increasing  as  a  result  of  the  tre¬ 
mendous  increased  gas  sales  occurring 
year  after  year  in  a  few  companies  that 
are  actively  and  enthusiastically  pushing 
this  phase  of  our  business.  During  the 
year  1924,  one  of  the  larger  gas  com¬ 
panies  sold  six  billion  cubic  feet  of  manu¬ 
factured  gas  for  industrial  purposes,  or 
in  wholesale  quantities.  The  time  is  ap¬ 
proaching  when  it  will  be  impossible  for 
any  aggressive  gas  company  not  to  be 
actively  engaged  in  such  work.  The 
authors  of  this  paper  feel  that  there  are 
gas  companies  today  who  wish  to  do 
more  wholesale  business  than  they  are 
now  doing,  but  do  not  know  how.  It  is 
hoped  that  these  recommendations  may 
be  of  some  assistance  in  the  organization 
of  successful  wholesale  departments. 

Efforts  Required  to  Obtain  Business 

Because  of  the  availability  and  the  de¬ 
sirability  of  wholesale  gas  business,  we 
must  not  and  cannot  lose  sight  of  the  fact 
that  we  will  secure  such  business  only  by 
a  strenuous  effort  on  our  part  to  do  so. 
Industry  will  not  come  to  us  and  say 
that  if  we  run  our  gas  mains  to  their 
door,  they  will  connect  their  furnaces  on 
and  use  a  few  million  cu.ft.  of  our  gas 
a  month.  To  the  contrary,  however,  be¬ 
fore  hoping  to  sell  gas  to  a  prospect  we 
must  get  acquainted  with  him — his  men 
— his  plant  and  his  product;  we  must 
study  and  analyze  his  heating  operations, 
and,  finally,  we  must  know  his  cost  per 
unit  of  finished  product.  This  is  not  al¬ 
ways  easily  done.  Very  often  it  is  pos- 


658 


sible  to  determine  the  cost  per  unit  of 
finished  product,  only  by  running  ex¬ 
haustive  tests  on  heating  operations  and 
by  analyzing  all  cost  items  that  enter  into 
the  making  of  a  product.  We  occasionally 
find  it  necessary  to  install  gas  equipment 
and  completely  and  carefully  test  it  out 
before  arrriving  at  a  comparable  figure 
for  gas  fuel  costs.  Such  procedure  means 
weeks  and  sometimes  months  of  persist¬ 
ent  and  constant  effort,  and  requires, 
first  of  all,  the  undivided  attention  of 
trained  men  to  do  this  work. 

Wholesale  Departments 

Before  we  can  expect  to  gain  any  sort 
of  an  industrial  load,  we  must,  therefore, 
have  industrial  gas  departments,  whose 
duty  it  is  to  secure  such  business.  A  de¬ 
partment  of  this  kind  must  be  properly 
organized  and  must  function  correctly  in 
order  that  an  industrial  load  may  be  se¬ 
cured  in  as  short  a  time  as  possible,  and 
satisfactorily  maintained.  In  other  words, 
a  successful  industrial  gas  department 
must  be  highly  effective. 

Manager  of  Wholesale  Department 

The  manager  of  a  successful  industrial 
gas  department  must  realize  his  responsi¬ 
bility  to  the  industries  that  he  wishes  to 
serve,  to  the  manufacturer  of  gas  appli¬ 
ances,  to  his  company,  and  last  but  not 
least  to  his  men.  He  must  remember  that, 
as  Emerson  says,  “The  world  belongs  to 
the  energetic”,  and  that  it  is  his  duty  to 
be  energetic,  full  of  pep  and  enthusiasm 
and  to  get  his  men  in  such  a  state  and 
keep  them  there.  He  must  be  a  sort  of 
an  architect,  as  it  were,  in  that  he  must 
know  what  sort  of  men  he  needs  to  make 
his  department.  It  is  necessary  that  he 
understand  men  well  enough  to  know 
what  to  expect  from  those  he  would  pick 
for  his  organization,  and  be  able,  in  a 
measure,  to  make  those  under  him  as 


effective  as  possible  for  the  particular 
work  they  are  to  do. 

Personnel  of  Departments 

The  most  essential  requirement  in  a 
department  marketing  gas  in  wholesale 
quantities  is  highly  trained  sales  engi¬ 
neers.  There  are  no  displays  of  equip¬ 
ment  that  are  of  a  material  help.  There 
can  be  no  showcases  or  machinery  of  any 
kind ;  everything  focuses  on  human  qual¬ 
ity.  However,  it  is  frequently  advanta¬ 
geous  to  have  a  place,  preferably  at  the 
gas  works,  where  demonstrations  of  the 
temperatures  and  a  view  of  the  phenomena 
of  gas  in  combustion  can  be  given  to  the 
industrial  prospects  in  your  territory 
who  are  skeptical  as  to  the  ability  of  gas 
to  produce  high  temperatures.  It  is  a 
fact  that  the  making  of  a  successful  de¬ 
partment  of  this  kind  is  largely  a  matter 
of  making  successful  men.  We  cannot 
hope  to  make  successful  industrial  gas 
sales  engineers  out  of  everyone  who 
comes  along.  We  must  pick  our  men. 
Our  companies  must  be  interested 
enough  in  the  success  of  our  undertaking 
to  hire  graduate  engineers  from  time  to 
time  and  place  them  at  work  in  various 
departments  where  they  can  be  under 
close  observation.  Such  practice  would 
insure  the  manager  of  an  industrial  gas 
department  of  having  a  place  from  which 
to  pick  men,  men  who  would  be  on  a 
waiting  list,  as  it  were,  to  get  into  his 
department.  It  would  enable  a  manager 
to  use  his  judgment  in  selecting  the  type 
of  men  he  wanted,  thereby  doing  away 
with  many  of  the  mistakes  now  made  and 
much  of  the  present  excessive  cost  of 
securing  industrial  gas  business,  primari¬ 
ly  because  of  the  poor  selection  of  men. 
The  man  power  of  an  industrial  depart¬ 
ment  is  what  sells  and  makes  industrial 
gas  installations.  A  great  deal  of  time 
and  consideration  should,  therefore,  be 
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given  to  the  selection  of  men  for  this 
work. 

Selection  of  Men 

Those  who  have  been  in  close  contact 
with  the  wholesale  marketing  of.  our 
product  have  generally  come  to  the  con¬ 
clusion  that  technically  trained  college 
graduates  should  be  given  preference  for 
such  work.#Other  than  college  graduates, 
such  as  gas  appliance  salesmen,  shop 
men,  plant  men,  etc.,  have  been  used,  and 
while  they  have  at  times  proved  more  or 
less  successful,  such  is  not  the  general 
result.  Such  men  do  not  generally  have 
sufficient  ground  work  on  mechanical 
processes,  combustion,  etc.,  to  warrant 
the  time  and  effort  required  to  make  in¬ 
dustrial  gas  sales  engineers  of  them. 
Frequently,  however,  an  education  can 
be  obtained  outside  of  a  college,  and  es¬ 
pecially  bright  men  in  your  organization 
who  are  quick  to  make  friends  and  who 
have  sales  ability  should  not  be  over¬ 
looked  in  selecting  the  personnel  of  your 
Wholesale  Gas  Department. 

The  technically  trained  college  gradu¬ 
ate,  while  he  knows  very  little  of  indus¬ 
trial  gas  applications,  learns  much  more 
quickly  than  the  one  who  has  not  had  a 
similar  education.  The  discipline  of 
many  years  of  training  and  study,  gives 
a  college  graduate  much  of  the  ground 
work  needed,  and  goes  a  long  way  to  pre¬ 
pare  one  for  intensive  industrial  gas  en¬ 
gineering  development.  Such  university 
studies  as  gas  manufacture,  gas  and  fuel 
analysis,  metallurgical  calculations,  etc., 
are  invaluable  in  gas  sales  engineering 
work.  Consequently  we  feel  that  the 
course  in  chemical  engineering  given  at 
some  of  the  universities  and  larger  tech¬ 
nical  schools  offer  one  the  best  prelimi¬ 
nary  training  for  the  work  in  question 
that  is  available. 


Sales  ability  is  also  an  important  qual¬ 
ification;  in  fact,  a  man  may  be  an  ex¬ 
ceptionally  good  engineer,  but  unless  he 
possesses  sales  ability,  and  can  convince 
others  of  the  correctness  of  his  ideas,  he 
will  not  make  a  success  of  gas  sales  engi¬ 
neering.  One  of  the  biggest  problems 
confronting  the  gas  companies  today  in 
securing  men  for  industrial  gas  depart¬ 
ments  is  that  of  developing  salesmanship 
in  men  with  technical  training.  Therefore, 
in  the  selection  of  men  for  your  depart¬ 
ment,  their  sales  ability  should  be  given 
much  consideration. 

The  desirable  man  must  possess  the 
above  qualifications ;  namely,  technical 
training  combined  with  sales  ability,  and 
further  he  must  be  enthusiastic,  alert  and 
have  confidence  in  himself.  He  must  be 
a  convincing  talker,  and  with  all  of  these 
qualifications,  he  must  be  sincere.  Such 
a  man  can  be  pleasant  and  interesting 
enough  to  freely  gain  admission  to  a 
prospect — he  can  make  investigations, 
analyzing  his  problem  and  submitting  his 
recommendations  in  such  a  way  as  to 
convince  his  prospect  that  he  is  correct. 

Where  to  Get  Such  Men 

We  feel  that  the  time  to  get  college 
men  is  just  after  they  graduate  from 
school.  Such  men  are  more  willing  to 
submit  to  training  in  your  plants  and  the 
various  departments  of  your  organiza¬ 
tions  than  those  who  have  been  out  of 
school  for  some  time.  By  being  brought 
up  in  a  company,  one  becomes  familiar 
with  the  policies  and  practices  of  the 
company  he  is  working  for,  becoming 
acquainted  with  our  organizations  before 
much  is  expected  of  him. 

If  it  is  possible  we  think  favorably  of 
visiting  one  or  two  large  institutions  of 
learning  before  the  school  year  closes  and 
inducing  some  of  the  more  promising 
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men  who  are  about  to  graduate  to  enter 
the  gas  business  by  offering  at  least  a 
fair  salary  plus  an  attractive  future  to 
the  deserving  man. 

Training  of  Men  Before  Work  in  Whole¬ 
sale  Departments 

The  training  given  men  before  being 
actually  put  to  work  on  industrial  pros¬ 
pects,  depends,  of  course,  on  the  abilities 
of  the  men  under  consideration.  During 
this  training  period,  the  new  men  are 
usually  called  “cadets”  or  “junior  engi¬ 
neers.”  There  are  two  ways  of  accom- 
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plishing  this  preliminary  training:  first, 
by  putting  men  through  industrial  gas 
courses;  second,  in  placing  the  new  men 
in  the  various  departments  of  an  organi¬ 
zation,  leaving  them  there  for  a  long 
enough  time  to  become  familiar  with 
methods  and  practices  used.  At  times 
both  of  these  methods  can  be  employed. 
In  all  cases  of  training,  however,  the  new 
men  should  be  sent  out  in  the  field,  if  at 
all  possible,  with  men  of  experience 
where  they  have  occasion  to  receive  actu¬ 
al  training  in  meeting  customers  and 
prospects,  in  solving  problems  and  in 
making  sales. 

There  have  been  four  short  courses  on 
Industrial  Gas  at  the  Massachusetts  In¬ 
stitute  of  Technology  and  one  was  given 
in  New  York  in  September  under  the 
auspices  of  the  Industrial  Gas  Section  of 
the  American  Gas  Association,  and  one  is 
to  be  given  next  June  at  the  University 
of  Illinois,  where  men  can  go  and  secure 
much  valuable  training  for  this  line  of 
work.  There  are  also  organizations  such 
as  industrial  gas  engineers’  associations 
which  are  of  value.  An  association  of 
this  kind  is  now  being  formed  for  indus¬ 
trial  gas  engineers  in  the  MidAYest.  This 
organization  will  function  along  the  line 
of  “round  table”  discussions,  of  actual 
problems  and  practices.  Such  an  associa¬ 


tion  will  be  of  more  interest  and  value 
to  engineers  who  are  more  or  less  ex¬ 
perienced  in  such  work.  It  will  give  one 
access  to  the  experience  of  others,  and 
consequently  be  of  benefit  to  members 
and  to  the  gas  industry  in  general. 

Some  of  the  things  a  man  should  know 
in  order  to  be  a  successful  industrial  en¬ 
gineer  are  shown  below  in  a  suggested 
outline  for  educational  course  for  men 
entering  wholesale  departments. 

Manufacture  of  Gas 

The  manufacture  of  producer,  blue, 
carburetted  water,  coal,  and  by-product 
coke  oven  gas,  comparison  of  composi¬ 
tion,  flame  temperature  and  efficiency. 
Average  cost  of  producer  and  blue  gas  at 
the  burner  when  manufactured  by  the 
customer  in  his  own  plant. 

Combustion 

Theoretical  air  required  (coal,  oil,  gas). 

Total  air  required  in  actual  practice. 

Heat  loss  in  products  of  combustion 
(100°-3000°). 

Influence  of  excess  air  and  unburned 
CO  in  products  of  combustion. 

Application  of  flue  gas  analysis  to  de¬ 
termine  ideal  operating  conditions. 


Design  of  Service  and  Interior  Piping 

Method  of  figuring  pipe  sizes  for  air 
or  gas,  high  or  lower  pressure,  in  order 
to  deliver  a  required  volume  and  pres¬ 
sure. 

Effect  of  excessive  pressure  drop  in 
house  piping  (i.e.  additional  power  re¬ 
quired  for  higher  initial  pressure). 

Competitive  Fuels 

Coal,  coke,  oil,  electricity. 

Initial  investment,  maintenance,  opera¬ 
tion. 

Analysis  of  utilization  costs  leading  to 
final  cost  at  furnace. 

Comparison  with  gas  on  basis  of  unit 
cost  of  production  with  definite  quality 
of  product. 
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Burners — Atmospheric  and  Blast  (Two 
Pipe  System) 

Advantages  and  limitations. 

Methods  of  application  for  various  op¬ 
erations. 

Pipe  burners — construction  data. 

Supplementary  equipment  for  blast. 

Suction  tees — size  required  for  various 
air  pressures. 

Combustion  Systems  (Providing  one 
Valve  Control) 

Surface  Combustion,  Selas,  Kemp. 

Proportional  Mixers. 

Auxiliary  Equipment. 

Advantages  of  each  for  specific  opera¬ 
tions. 

Installation  and  operation. 

Work  requiring  such  systems. 

Temperature  Control 

Engelhard,  Bristol,  Brown,  Leeds  & 
Northrup,  American  Gas  Furnace  Com¬ 
pany. 

The  importance  of  installation  and 
maintenance. 

Advantages  and  disadvantages  of  each 
for  various  operations  and  temperature 
ranges. 

The  Application  of  Gas  to: 

Solution  heating. 

Japanning. 

Core  Ovens. 

.Soft  Metal. 

Heat  Treating  (hardening  and  temper- 
ing). 

Annealing. 

Carbonizing. 

Vitreous  Enameling. 

Brass  Melting. 

Forging  and  many  others. 

In  addition  to  knowing  all  these  things, 
the  industrial  gas  man  has  an  opportun¬ 
ity,  of  obtaining  this  knowledge  from  an 
educational  course,  to  have  included  with 
each  subject,  lectures  covering  pertinent 
data  relative  to  various  methods  of  appli¬ 
cation.  Also  typical  installations  are  vis¬ 
ited,  and  supplemented  with  laboratory 
examination  of  gas  burners  and  auxiliary 
equipment. 


Compensation 

We  feel  that  the  compensation  of  men 
in  wholesaling  departments  should  be 
worked  out  on  a  salary  and  commission 
basis,  which  would  enable  them  to  earn 
from  $100  to  $500  or  more  a  month  de¬ 
pending  on  the  extent  of  their  activities 
and  their  ability.  The  salary  part  of  the 
compensation  should  take  care  of  the 
large  amount  of  missionary  work  neces¬ 
sary  in  working  up  any  prospect,  depend¬ 
ing  on  local  living  conditions,  say,  $100 
to  $200  a  month;  and  the  commission 
part  of  the  compensation  rewarding  the 
sales  engineer  for  his  effective  efforts. 

The  commission  should  be  sub-divided 
further  into  two  parts,  the  sales  engineer 
receiving  a  reward  for  the  sale  of  equip¬ 
ment  as  well  as  for  the  sale  of  gas.  The 
commission  on  equipment,  say  5%,  will 
help  to  bring  about  a  stronger  effort  on 
the  part  of  the  sales  engineer  to  sell  the 
very  best  gas  appliances  on  the  market 
and  thus  assist  in  doing  away  with  cheap 
and  makeshift  appliances,  which  are  the 
cause  of  a  great  deal  of  the  dissatisfied 
use  of  gas  that  exists  at  the  present  time. 
We  would  suggest  that  the  commission  on 
equipment  be  standard  throughout  an  or¬ 
ganization.  The  commission  on  gas  sales 
can  be  based  on  demand  or  consumption, 
but  it  should  be  graded,  being  different  in 
different  localities  and  depending  on  the 
availability  of  the  business  sought.  Some¬ 
where  around  $5.00  per  million  cubic 
feet  of  monthly  consumption  or  $2.00 
per  1,000  cubic  feet  of  hourly  demand 
of  50%  load  factor,  to  be  paid  to  the 
salesman  each  month  as  long  as  the  ac¬ 
count  is  on  the  books  and  as  long  as  the 
salesman  stays  with  the  company  and  re¬ 
tains  the  customer  as  his  client.  For  each 
10%  increase  or  decrease  in  load  factor 
from  50%,  a  corresponding  increase  or 
decrease  of  10%  should  be  made  in  com¬ 
mission. 
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Division  of  Territory 

The  wholesale  territory  of  any  gas 
company  should,  if  of  a  size  requiring 
more  than  one  man,  be  divided  up  into 
districts.  The  districts  should  not  con¬ 
tain  more  prospective  wholesale  users  of 
gas  than  one  man  can  become  familiar 
with  and  properly  take  care  of.  Fifteen 
large  industries  is  all  one  man  can  look 
after,  together  with  such  small  industrial 
business  that  may  be  in  his  district.  Pros¬ 
pects  and  consumers  should  not  be  neg¬ 
lected.  both  should  be  called  on  system¬ 
atically,  the  sales  engineer  remembering 
that  it  is  just  as  much  his  duty  to  service 
installations  as  it  is  to  sell  them,  and  if 
a  customer  is  lost,  his  commission  on  gas 
sales  or  demand  is  reduced  proportion¬ 
ately. 

Junior  engineers  or  cadets  should  be 
assigned  to  work  more  or  less  under  a 
senior  engineer,  and  their  territories 
should  more  or  less  overlap.  The  junior 
engineer’s  duties  are  more  of  a  servicing 
nature,  and  consequently  his  territory 
need  not  be  based  so  much  on  the  avail¬ 
able  business,  but  rather  on  the  number 
of  consumers  he  is  to  look  after.  The 
prospects  and  consumers  the  junior  engi¬ 
neer  is  assigned  to  should  be  in  general 
of  the  smaller  commercial  class,  which 
enables  the  senior  engineer  to  devote  most 
of  his  time  to  those  larger  prospects  and 
consumers  in  his  district,  and  at  the  same 
time  coach  the  junior  man  on  all  kinds 
and  classes  of  work.  Juniors  should  be 
paid  a  straight  salary  of,  say,  $100  to 
$200  a  month. 

Co-operation  with  Other  Departments 

The  success  of  any  wholesale  gas  de¬ 
partment  depends  largely  on  the  co¬ 
operation  it  gives  to  and  receives  from 
all  other  departments  within  a  local  or¬ 
ganization.  In  dealing  with  manufactur¬ 
ing  concerns,  large  contracts  may  be  lost 


because  of  poor  service,  mistakes  in  me¬ 
ter  reading,  a  mistake  in  billing,  a  short 
interruption  in  service  or  the  unsatisfac¬ 
tory  operation  of  some  minor  gas  appli¬ 
ance.  It  is  not  uncommon  to  find  gas  ap¬ 
pliances  which  fail  to  operate  satisfac¬ 
torily,  simply  because  of  the  length  and 
insufficient  size  of  the  gas  line  leading  to 
it.  These  occurrences  can  all  be  elimi¬ 
nated  by  the  proper  co-operation  between 
departments.  Without  exception,  the 
manager  of  the  industrial  department  and 
his  men  should  act  as  a  “go-between”  in 
all  negotiations  between  the  company  and 
the  customer.  Any  disputes  about  bills, 
any  complaints,  any  orders  to  change  me¬ 
ters,  any  other  business  that  the  company 
has  to  transact  with  the  customer  should 
invariably  be  done  through  the  industrial 
department.  All  employes  of  an  organi¬ 
zation  must  be  loyal  enough  and  suffi¬ 
ciently  interested  in  the  success  of  whole¬ 
sale  gas  departments  to  take  care  of  any¬ 
thing  that  they  may  suspect  as  not  being 
absolutely  correct. 

All  wholesale  bills  must  be  checked, 
all  gas  appliances  must  be  carefully  in¬ 
spected  to  insure  adequate  gas  supply, 
and  every  precaution  must  be  taken  to 
maintain  continuous  and  satisfactory 
service  if  we  are  to  succeed  in  the  whole¬ 
saling  of  our  product. 

When  the  Budget  Committee  are  work¬ 
ing  to  estimate  expenses  for  the  coming 
year,  they  should  make  a  liberal  allow¬ 
ance  for  the  industrial  department,  in 
view  of  the  fact  that  the  nature  of  the 
latter’s  work  is  more  or  less  of  a  pioneer- 
ing  type,  and  included  in  this  allowance 
should  be  a  liberal  expenditure  for  ad¬ 
vertising,  both  local  and  through  the 
A.  G.  A. 

Wholesale  Departments  in  Very  Large 
Gas  Companies 

In  this  type  of  company,  the  industrial 
.  territory  is  not  only  divided  up  into  dis- 
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tricts  but  very  often  we  find  the  various 
industries  are  classified ;  sales  engineers 
then  being  assigned  to  industries  having 
a  certain  class  of  available  business  with¬ 
in  a  certain  district.  The  general  result 
of  such  practice  is  a  department  com¬ 
posed  of  highly  specialized  men,  each  an 
expert  in  a  certain  field ;  a  man  looking 
after  the  meat  packing  industry,  another 
devoting  his  entire  time  to  soft  metal 
melting,  which  includes  newspapers,  gal¬ 
vanizing  and  such  work,  and  still  another 
working  on  the  heat  treatment  of  steel, 
etc.  The  number  of  prospects  given  each 
man  will  depend,  of  course,  on  the 
amount  of  wholesale  gas  business  avail¬ 
able. 

Sales  engineers  working  on  specialized 
work  and  not  assigned  to  any  particular 
territory  should  be  paid  a  salary  com¬ 
parable  to  their  work  on  the  same  basis 
that  one  would  pay  for  any  other  profes¬ 
sional  services,  such  as  those  rendered  by 
lawyers,  doctors,  or  the  like. 

We,  therefore,  feel  that  the  larger  the 
gas  company,,  the  greater  the  benefit  de¬ 
rived  from  an  industrial  gas  course.  Men 
can  be  given  such  a  course  and  in  a  single 
lecture  cover  all  they  will  need  to  know 
concerning  the  manufacture  of  gas,  the 
distribution  of  gas  and  similar  subjects, 
thereby  eliminating  the  time  required 
were  these  men  to  get  this  information  by 
actual  experience  in  the  various  depart¬ 
ments.  After  going  through  the  course, 
the  sales  *  engineers  can  be  given  books 
and  publications  that  cover  more  in  de¬ 
tail  the  particular  heating  operation  that 
they  are  to  deal  with.  Before  starting 
out  on  active  wholesaling  work,  new  men 
in  the  large  company  have  an  opportunity' 
of  spending  as  much  time  as  is  thought 
desirable  with  men  of  long  experience. 
The  information  that  they  gain  in  this 
way,  obtained  by  making  actual  calls  on 
prospects  and  consumers,  the  developing. 


of  problems,  and  the  closing  of  contracts, 
is  very  valuable  and  probably  does  more 
to  fit  a  man  for  wholesaling  work  than 
any  other  experience  he  could  possibly 
get. 

Wholesaling  Departments  in  Large  Cor¬ 
porations  Having  Medium  Sized  Gas 
Properties 

In  this  type  of  organization,  the  degree 
of  specialization  does  not  exist  that  does 
in  the  large  gas  company  considered 
above.  Men  in  wholesale  departments,  in 
the  case  of  the  medium  sized  gas  com¬ 
pany,  must  be  more  familiar  with  all 
phases  of  the  gas  business,  and  should 
be  able  to  handle  all  types  of  wholesale 
installations  with  the  assistance  of  more 
experienced  men  working  out  of  a  gen¬ 
eral  office. 

We  suggest  that  actual  experience  in 
the  various  departments  of  a  local  prop¬ 
erty  be  therefore  substituted  for  the 
course  recommended  above  in  the  case  of 
the  large  gas  company.  As  a  man  goes 
through  the  departments  of  a  local  prop¬ 
erty  gaining  experience  which  will  fit  him 
for  wholesale  work,  he  should  be  under 
close  observation  of  one  in  authority  who 
can  arrange  his  time  and  the  experience 
he  gets  so  as  to  be  most  beneficial. 

There  should  be  a  manager  located  in 
the  general  office  who  is  in  charge  of  the 
gas  wholesaling  work  in  the  various 
properties.  It  should  be  the  duty  of  this 
man  to  see  that  new  men  are  available 
when  needed,  and  also  to  direct  the  train¬ 
ing  of  new  men  and  the  activities  of  the 
sales  engineers  in  the  various  properties 
where  wholesaling  work  is  being  actively 
carried  on.  It  will  be  necessary  for  him 
to  have  sales  engineers  of  experience  un¬ 
der  him  and  working  out  of  the  general 
office  who  can  keep  in  personal  contact 
with  men  in  the  field  and  be  of  valuable 
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assistance  in  effectively  directing  the  ef¬ 
forts  of  the  local  men  and  assisting  in 
special  problems  that  may  develop. 

Large  corporations  having  medium¬ 
sized  gas  properties  should  make  it  a 
practice  to  hire  a  certain  number  of  tech¬ 
nically  trained  college  graduates  each 
year.  These  new  men  should  be  placed  on 
the  various  gas  properties  where  they  can 
be  watched  by  department  heads  of  the 
general  office  and  be  available  for  work 
in  any  department  that  may  need  them. 
During  the  time  these  men  are  working  in 
the  various  departments  that  exist,  they 
should  be  closely  watched  by  the  manager 
of  the  wholesale  gas  department.  Those 
of  the  new  men  who  possess  sales  ability 
and  have  an  ability  to  meet  people,  are 
alert,  active  and  sincere,  are  no  doubt 
very  desirable  candidates  for  wholesal¬ 
ing  work.  The  manager  of  the  whole¬ 
sale  department  should  be  looking  for 
these  qualities  in  new  men  and  see  that 
those  possessing  them  receive  experience 
in  the  manufacture  and  distribution  of 
gas.  They  should  also  have  occasion  to  be¬ 
come  familiar  with  the  complaint  depart¬ 
ment  where  they  can  learn  of  the  diffi¬ 
culties  met  with  in  serving  the  public,  and 
have  an  opportunity  to  develop  a  certain 
amount  of  diplomacy  which  is  essential 
•  in  wholesaling  work.  Such  men  will  want 
to  receive  actual  experience  in  domestic 
and  factory  piping  and  assist  in  indus¬ 
trial  gas  installations  and  tests. 

Before  new  men  who  have  passed 
through  the  departments  be  allowed  to 
actively  engage  in  wholesale  work,  they 
should  be  given  a  list  of  wholesale  users 
of  all  classes,  whose  gas  appliances  should 
he  serviced  regularly  by  them.  This  serv¬ 
icing  work  enables  new  men  to  come  in 
contact  with  the  application  and  operation 
of  gas  appliances.  It  will  also  get  them 
accustomed  to  servicing  work  which  is 
absolutely  essential  in  successful  whole¬ 


sale  departments.  Before  starting  out 
on  servicing  work,  a  new  man  should, 
however,  be  given  to  understand  that  it 
is  not  his  duty  to  make  changes  in  exist¬ 
ing  appliance  installations,  at  least  not 
until  he  has  thoroughly  studied  them,  but 
rather  that  he  is  to  make  the  most  of  his 
opportunity  of  gaining  valuable  informa¬ 
tion  pertaining  to  gas  appliances  and  their 
operation  from  the  various  plant  opera¬ 
tors  he  may  come  in  contact  with.  This 
practice  tends  to  give  a  man  confidence 
in  himself  and.  will  benefit  him  in  whole¬ 
sale  gas  work. 

To  round  one’s  training  for  wholesal¬ 
ing  gas  departments,  we  believe  it  advis¬ 
able  to  send  him  on  an  inspection  trip  to 
some  large  industrial  city  where  a  num¬ 
ber  of  different  industrial  gas  installa¬ 
tions  can  be  inspected  in  co-operation 
with  the  local  gas  company.  • 

All  men  selected  as  suitable  candidates 
for  wholesaling  gas  departments  should 
be  encouraged  to  study  books,  magazines, 
etc.,  pertaining  to  this  type  of  work,  as 
well  as  literature  describing  the  construc¬ 
tion  and  operation  of  gas  burning  equip¬ 
ment.  We  might  recommend  the  follow¬ 
ing  publications : 

“Industrial  Furnaces”  by  Trinks. 

“Combustion”  by  American  Gas  Asso¬ 
ciation. 

“Industrial  Gas”  published  by  Robbins 
Publishing  Co. 

“Manufactured  Gas”  Home  Study 
Course — Columbia  University  A.  G.  A. 

Join  the  Industrial  Gas  Section  of  the 
A.  G.  A.  and  read  the  Monthly  bulletin. 

Read  Industrial  Gas  articles  written  by 
prominent  Industrial  Gas  Engineers  and 
published  in  gas  trade  journals. 

The  operation  of  such  a  department  as 
we  have  herein  discussed,  while  of  ut¬ 
most  importance,  is  an  entirely  different 
subject,  which,  to  be  properly  covered, 
should  be  treated  in  a  paper  by  itself. 
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Therefore,  in  this  paper  we  have  inten¬ 
tionally  omitted  any  consideration  of  the 
operation  of  a  wholesale  department,  or 
how  to  sell  gas. 

It  is  well  to  co-operate  with  the  fur¬ 
nace  manufacturers  because  in  their  wide 
experience  in  other  localities  they  are 
often  able  to  convey  to  you  some  new  in¬ 
formation  as  to  what  other  companies  are 
doing.  The  greatest  benefit  from  this 
co-operation  with  the  manufacturer  is, 
however,  in  the  sale  of  gas,  and  it  is  not 
intended  to  cover  that  subject  in  this 
paper. 

In  closing,  the  most  important  message 
we  can  leave  with  you  is  that  to  have  a 
highly  successful  wholesale  department 
is  to  have  one  in  which  “enthusiasm”  is 
the  watchword.  An  enthusiastic  organi¬ 


zation  can  do  more  in  a  given  length  oi 
time  and  do  it  better  than  any  other  kind 
of  an  organization,  no  matter  how  ap¬ 
parently  hard  working  it  might  be.  Gas 
men  generally  should  be  enthusiastic 
about  their  business,  and  unless  an  indus¬ 
trial  man  is  enthusiastic,  he  might  just 
as  well  not  attempt  to  go  after  the  busi¬ 
ness. 

The  Chairman:  Gentlemen,  this  is, 
indeed,  a  very  fine  contribution,  and  it 
fits  in  so  well  with  the  reports  of  the 
Committees  on  Education  of  Industrial 
Gas  Salesmen  and  Contact  with  Educa¬ 
tional  Institutions,  that  before  we  open 
the  discussion  I  will  call  on  Mr.  Lein- 
roth  to  give  his  report  on  the  Education 
of  Industrial  Gas  Salesmen,  and  we  will 
discuss  the  three  of  them  together,  after 
we  have  heard  Mr.  Quinn’s  report. 


REPORT  OF  COMMITTEE  ON  EDUCATION  OF  SALESMEN 


J.  P.  Leinroth,  Newark,  N.  J. 


The  Committee  on  Education  of  Sales¬ 
men  of  this  Section  was  organized  for 
the  purpose  of  studying  methods  of  train¬ 
ing  and  educating  industrial  gas  sales 
engineers.  It  seems  hardly  necessary  to 
point  out  the  importance  of  the  proper 
selection,  training  and  educating  of  the 
men  who  are  to  carry  on  this  work.  The 
extent  to  which  companies  devote  their 
activities  in  this  direction  is  usually  clear¬ 
ly  discernible  in  the  efficiency  of  their 
employes  and  the  effort  to  increase  per¬ 
sonnel  efficiency  certainly  can  be  said  to 
be  one  of  the  outstanding  characteristics 
of  the  present  industrial  era. 

We  are  reminded  almost  daily  of  the 
great  industrial  field  we  have  before  us  in 
the  sale  of  gas  for  industrial  purposes.  If 


we  are  to  be  successful  in  getting  this 
business  on  our  lines  it  will  be  to  a  great 
extent  the  result  of  the  personal  efforts  of 
our  salesmen.  It  seems,  therefore,  that 
the  proper  selection,  training  and  educat¬ 
ing  of  these  men  must  be  given  due  con¬ 
sideration  by  all  gas  companies  both  large 
and  small.  It  is  the  hope  of  this  commit¬ 
tee  that  this  report  will  be  the  basis  of  an 
earnest  and  full  discussion  on  this  im¬ 
portant  activity. 

The  Committee  thought  it  could  best 
serve  its  purpose  by  pooling  the  opinions 
of  those  men  in  the  industry  who  have 
been  in  close  touch  with  these  problems. 
With  this  end  in  view  a  questionnaire 
was  sent  out  to  a  list  of  industrial  gas 
executives  in  various  parts  of  the  country 
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and  others,  who  while  not  in  the  employ 

of  gas  companies,  are  interested  in  the 

* 

furthering  of  the  sale  of  industrial  gas. 
That  practically  all  who  were  asked  to 
help  in  this  work  co-operated  to  the  full¬ 
est  extent  was  a  source  of  much  gratifica¬ 
tion  to  the  Committee.  Many  of  the 
thoughts  which  follow  may  be  directly 
attributed  to  them. 

It  is  obviously  not  possible  to  outline 
one  course  of  training  which  will  fill  the 
needs  of  companies  of  all  sizes  and  de¬ 
scription.  Nevertheless  the  Committee  in 
the  light  of  its  investigations  has  the  fol¬ 
lowing  recommendations  which  it  feels 
can  be  followed  in  almost  any  company. 

To  enumerate  the  qualities  the  ideal 
industrial  gas  engineer  should  have 
would  cover  both  a  large  amount  of  paper 
and  time.  The  Committee  does  not  at¬ 
tempt  to  do  so.  But  it  should  be  pointed 
out  that  the  qualities  are  so  numerous 
and  varied  that  they  are  seldom  if  ever 
all  found  in  one  man. 

We  believe  that  the  selection  of  the 
man  should  be  so  made  as  to  first  con¬ 
sider  his  personality  for  selling.  This  we 
believe  is  a  first  requisite.  He  should  also 
certainly  be  trained  along  engineering 
lines — preferably  a  technical  graduate. 
We  feel  that  the  best  source  of  men  for 
this  work  is  from  the  ranks  of  the  recent 
graduates  of  the  technical  schools. 

We  believe  that  the  new  men  should 
he  put  through  a  training  course  of  six 
months’  duration.  In  the  case  of  a  small 
company  the  facilities  for  such  training 
mav  not  exist.  In  such  cases  we  believe 
that  any  of  the  larger  companies  will  be 
glad  to  have  the  men  from  the  smaller 
companies  visit  them  and  to  assist  them  in 
educating  their  men.  The  courses  given 
by  the  Massachusetts  Institute  of  Tech¬ 
nology  and  the  American  Gas  Association 


should  be  particularly  useful  in  this  con¬ 
nection  to  the  small  companies. 

We  believe  that  one  or  two  months 
should  be  given  over  to  obtaining  distri¬ 
bution  and  works  experience.  The  idea 
of  course  is  to  give  the  cadet  at  least  a 
general  idea  of  the  way  gas  is  made  and 
distributed  and  an  appreciation  of  these 
problems.  It  is  hardly  necessary  to  go 
further  than  this.  He  should  also  spend 
a  certain  time  in  the  commercial  depart¬ 
ment  tracing  through  orders,  getting  a 
general  idea  of  how  customers’  accounts 
and  complaints  are  handled  and  to  also 
learn  the  general  policy  and  organization 
of  the  company.  A  week  or  two  should  be 
sufficient  time  for  this  purpose. 

The  cadet  should  spend  a  good  por¬ 
tion  of  his  time  in  gaining  knowledge 
on  burner  design,  combustion,  and  in¬ 
dustrial  gas  applications.  A  laboratory 
or  some  other  place  where  he  can  actually 
experiment  and  see  the  effects  of  various 
setups  is  of  great  help.  Going  out  with 
the  older  men,  studying  existing  installa¬ 
tions,  helping  on  new  installations  and 
conducting  tests  should  also  be  included. 
Finally  the  cadet  should  have  a  fair  idea 
of  the  equipment  made  by  the  various 
manufacturers.  This  can  be  obtained  by 
studying  the  catalogues  and  if  possible 
spending  some  time  in  the  equipment 
manufacturers’  plants  going  over  their 
apparatus. 

Perhaps  the  most  difficult  of  all  is  to 
instill  the  principles  of  salesmanship  in 
the  new  man — to  give  him  the  sales  as¬ 
pect  of  his  job.  It  is  the  opinion  of  this 
Committee  that  the  training  in  the  technic 
of  industrial  gas  applications  has  been 
given  vastly  more  attention  than  the  de¬ 
velopment  of  salesmanship  and  that  this 
latter  phase  should  receive  more  atten¬ 
tion.  We  are  in  great  need  of  real  sales¬ 
men  in  the  industrial  field.  In  order  to 
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study  this  problem  more  thoroughly,  the 
Committee  investigated  the  training  in 
salesmanship  given  by  some  of  the  large 
industrial  companies.  Most  of  these 
companies  give  most  of  this  time  over  to 
acquainting  the  man  with-  the  product  he 
is  to  sell,  although  in  some  cases  the 
strictly  sales  end  is  given  considerable  at¬ 
tention.  Sales  manuals  giving  answers 
to  likely  questions,  suggestions  for  ap¬ 
proaching  the  prospects,  hints  on  how  to 
best  arrange  for  satisfactory  interviews, 
how  to  get  in  to  see  your  man,  etc.,  are 
gotten  out  by  some  of  these  companies  in 
rather  elaborate  form.  It  is  believed  that 
such  a  manual  could  be  used  to  good  ad¬ 
vantage  in  training  the  cadet  industrial 
gas  sales  engineer.  Other  companies 
have  experts  address  their  men  in  train¬ 
ing  on  the  various  phases  of  salesman¬ 
ship.  The.  Committee  feels  that  a  great 
deal  can  be  accomplished  by  having  the 
cadet  go  out  with  some  of  the  older  men 
who  are  good  salesmen  and  watch  their 
methods.  After  observing  for  some  time 
the  cadet  should  be  given  a  chance  to 
carry  on  the  interview  whenever  possi¬ 
ble  and  should  be  criticized  by  the  ex¬ 
perienced  man  after  leaving  the  factory. 
The  older  men  should  be  made  to  realize 
their  responsibility  in  carrying  on  this 
work.  The  cadets  should  be  required  to 
study  the  principles  of  salesmanship  and 
this  phase  of  their  work  should  be  con¬ 
stantly  held  before  them.  The  Com¬ 
mittee  would  especially  emphasize  the 
importance  of  giving  the  sales  phase  of 
the  training  course  a  great  deal  of  atten¬ 
tion. 

The  cadet  during  his  training  period 
should  be  required  to  read  certain  litera¬ 
ture  pertaining  to  his  work.  Among 
these  may  be  especially  mentioned  the 
industrial  gas  series  of  booklets.  The 
Committee  feels  that  these  should  prove 
to  be  of  inestimable  worth  in  the  educa¬ 
tion  of  industrial  gas  salesmen.  We  be¬ 


lieve  that  all  the  salesmen  should  be  re¬ 
quired  to  study  these  and,  if  possible, 
general  group  discussions  be  arranged  on 
these  texts. 

The  fundamentals  of  cost  finding 
should  certainly  be  a  part  of  his  educa¬ 
tion.  He  should  have  a  good  grasp  on 
factory  cost  finding  methods,  as  the  mat¬ 
ter  of  making  cost  studies  is  becoming 
more  and  more  important  in  the  obtain¬ 
ing  of  industrial  gas  business.  Standard 
texts  on  costs  and  factory  organization 
should  be  included  in  the  cadet’s  reading 
list.  Supplementing  this  should  come 
training  in  making  plant  surveys.  This 
perhaps  can  be  best  carried  on  by  first 
letting  the  cadet  help  the  older  men  in 
making  plant  surveys  and  by  making 
studies  of  former  surveys.  The  matter 
of  properly  presenting  the  survey  must 
also  not  be  lost  sight  of.  The  Committee 
would  therefore  recommend  that  train¬ 
ing  be  given  in  properly  presenting  a 
report  from  the  sales  viewpoint. 

While  we  have  largely  referred  to 
training  the  new  man,  practically  all  of 
these  educational  features  can  be  brought 
to  the  older  and  more  experienced  men. 
These  men  should  be  encouraged  in  every 
way  possible  to  further  their  knowledge 
and  to  keep  pace  with  new  developments 
by  reading  the  gas  and  industrial  trade 
journals,  by  attending  meetings  of  the 
various  societies  and  through  periodic 
meetings  where  any  new  thoughts  should 
be  brought  out  and  discussed.  A  healthy 
spirit  of  co-operation  between  the  men, 
if  properly  fostered,  will  go  a  long  ways 
to  accomplishing  this  end. 

The  Committee  at  the  outset  thought 
that  a  course  in  industrial  gas  which 
would  include  as  nearly  as  possible  the 
practical  knowledge  the  men  would  need 
in  the  field  as  contrasted  with  a  purely 
technical  and  academic  course  would  fill 
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a  long  felt  need.  Especially  would  it  be 
welcome  to  some  of  the  smaller  com¬ 
panies  whose  facilities  for  training  their 
men  are  not  as  good  as  those  of  the  larger 
companies. 

Such  a  course  was  held  through  the 
courtesy  of  the  Consolidated  Gas  Com¬ 
pany  of  New  York  in  their  auditorium 
and  laboratory,  lasting  two  weeks.  There 
were  108  who  registered  at  this  course 
with  an  average  daily  attendance  of  70. 
The  course  was  carried  on  in  an  informal 
way  and  it  is  felt  that  the  discussions 
which  were  always  a  feature  were  most 
beneficial  to  all  those  attending  as  well 
as  proving  the  worth  of  a  course  planned 
along  such  lines.  These  discussions  gave 
full  opportunity  to  those  attending  to  clear 
up  any  questions  which  came  up  in  their 
minds  on  the  various  subjects  presented 
and  to  get  the  benefit  of  the  experience 
of  others  confronted  with  the  same  prob¬ 
lem.  The  good  coming  out  of  the  close 


contact  and  personal  discussions  between 
industrial  men  from  various  parts  of  the 
country  with  different  ideas  and  view¬ 
points  cannot  but  be  strongly  emphasized. 
The  outline  of  the  course  is  included  at 
the  end  of  this  report. 

The  Committee  at  this  time  wishes  to 
express  appreciation  of  the  work  of  the 
men  who  at  the  sacrifice  of  much  time 
and  effort  conducted  the  sessions.  With¬ 
out  their  support  this  course  would  not 
have  been  possible. 

The  Committee  believes  that  while 
there  is  ample  room  for  criticism  of  the 
methods  pursued  still  it  was  a  distinct 
step  in  the  right  direction.  It  is  felt  that 
in  spite  of  its  shortcomings  the  results 
were  gratifying  and  encouraging  to  such 
an  extent  as  to  warrant  the  recommenda¬ 
tion  to  the  incoming  Committee  to  carry 
on  this  work  with  the  possibility  of  form¬ 
ing  schools  of  this  nature  in  more  than 
one  section  of  the  country. 


COURSE  FOR  INDUSTRIAL  GAS  SALESMEN 

Offered  by  The  Industrial  Gas  Section  of  the  American  Gas  Association, 

September  21  to  October  3,  1925 
Auditorium  of  the  Consolidated  Gas  Co.  of  New  York 


Monday,  September  21. 

10:00  A.  M. 

1 1 :00  A.  M. 


1  :30 — 3  :00  P.  M. 


3:00—4:30  P.  M. 


FIRST  WEEK 


Registration. 

Welcome. 

Walter  R.  Addicks,  Vice  President,  Consolidated 
Gas  Co.  of  New  York,  N.  Y. 

Introduction  to  Course. 

Henry  O.  Loebell,  Vice  President,  Combustion 
Utilities  Corp.,  New  York,  N.  Y. 

Industrial  Heating  Requirements. 

F.  W.  Manker,  Vice  President,  The  Surface 
Combustion  Co.,  New  York,  N.  Y. 

Piping  Design  and  Layout. 

F.  A.  Lydecker,  Asst.  General  Supt.  of  Distribu¬ 
tion,  Public  Service  Electric  &  Gas  Co.,  New¬ 
ark,  N.  J. 
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Tuesday,  September  22. 

9  :00 — 12  :00  A.  M.  Technology  of  Furnaces. 

H.  L.  Read,  Ceramic  Engineer,  The  Surface 
Combustion  Co.,  New  York,  N.  Y. 


1 :30 — 4 :30  P.  M. 


Wednesday,  September  23. 

9:00—12:00  A.  M. 


1 :30 — 4 :30  P.  M. 


Thursday,  September  24. 

9  :00  A.  M. — 4 :30  P.  M. 


Friday,  September  25. 

9  :00— 12  :00  A.  M. 


1 :30 — 3  :00  P.  M. 


Demonstrations  in  Laboratory  of  Operation  of 
Furnaces. 

N.  T.  Sellman,  Engineer  of  Utilization,  Consoli¬ 
dated  Gas  Co.  of  New  York,  New  York,  N.  Y. 

E.  W.  Weaver,  Test  Engineer,  The  Surface 

Combustion  Co.,  New  York,  N.  Y. 

Burner  Design  and  Combustion  Systems. 

N.  T.  Sellman,  Engineer  of  Utilization,  Consoli¬ 
dated  Gas  Co.  of  New  York,  New  York,  N.  Y. 

Demonstrations  in  Laboratory — Trouble  Hunting, 
Flue  Gas  Analysis,  Etc. 

N.  T.  Sellman,  Engineer  of  Utilization,  Consoli¬ 
dated  Gas  Co.  of  New  York,  New  York,  N.  Y. 

E.  W.  Weaver,  Test  Engineer,  The  Surface 

Combustion  Co.,  New  York,  N.  Y. 

Fuels  and  Furnace  Calculations. 

H.  L.  Read,  Ceramic  Engineer,  The  Surface 

Combustion  Co.,  New  York,  N.  Y. 

Symposium  on  Temperature  Control. 

J.  D.  Andrews,  District  Manager,  Brown  Instru¬ 
ment  Co.,  Philadelphia,  Pa. 

W.  D.  Crouch,  Sales  Mgr.,  Industrial  Dept., 

Robertshaw  Thermostat  Co.,  Youngwood,  Pa. 

E.  B.  Estabrook,  District  Manager,  Pyrometer 
Division,  Leeds  &  Northrup  Co.,  Philadelphia, 
Pa. 

H.  Candee,  Service  Engineer  Temperature  Con¬ 
trol,  The  Bristol  Co.,  Waterbury,  Conn. 

R.  W.  Newcomb,  Secretary,  Charles  Engelhard 
Inc.,  New  York,  N.  Y. 

Symposium  on  Refractories  and  Insulation. 

P.  R.  Deschere,  Sales  Engineer,  Celite  Products 
Co.,  Los  Angeles,  Cal. 

K.  M.  Karcher,  New  York  Agent,  General  Re¬ 
fractories  Co.,  New  York,  N.  Y. 

F.  E.  Leiby,  Refractories  Division,  Norton  Com¬ 
pany,  Worcester,  Mass. 


3  :00 — 4 :30  P.  M.  Symposium  on  Blowers  and  Compressors. 

B.  E.  Davidson,  Sales  Representative,  Sullivan 
Machinery  Co.,  Chicago,  Ill. 

A.  E.  Lloyd,  Assistant  Manager,  The  P.  H.  & 
F.  M.  Roots  Co.,  Connersville,  Ind. 

P.  A.  Baumeister,  Compressor  Engineering  Dept. 
Ingersoll-Rand  Co.,  New  York,  N.  Y. 

Saturday,  September  26. 

9 :00 — 12  :00  A.  M.  Gas  in  Relation  to  Competitive  Fuels. 

H.  O.  Loebell,  Vice  President,  Combustion  Utili¬ 
ties  Corp.,  New  York,  N.  Y. 
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SECOND  WEEK 


Monday,  September  28. 

9 :00— 12  :00  A.  M. 


1 :00— 5.00  P.  M. 

» 

6:00  P.  M. 

8:00  P.  M. 

Tuesday,  September  29. 

9:00—12:00  A.  M. 

1 :00— 5.00  P.  M. 


Wednesday,  September 

9:00—10:30  A.  M. 


10:30—12:00  A.  M. 


1 :30— 4:30  P.  M. 


Thursday,  October  1. 

9 :00  A.  M.— 4  :30  P. 


Friday,  October  2. 

9:00—12:00  A.  M. 


Low  Temperature  Oven  Application. 

M.  B.  Webber,  Industrial  Engineer,  Athol  Gas 
&  Electric  Co.,  Boston,  Mass. 

Inspection  Trip,  Including  Visits  to 

American  Machine  and  Foundry  Co.,  Brooklyn, 
N.  Y. 

Cameron  Machine  Co.,  Brooklyn,  N.  Y. 

Robins  Dry  Dock  and  Repair  Co.,  Brooklyn, 
N.  Y. 

Mergenthaler  Linotype  Co.,  Brooklyn,  N.  Y. 

Visit  to  the  Industrial  Appliance  Display  of  the 
Brooklyn  Union  Gas  Co. 

Dinner  at  St.  George  Hotel,  Brooklyn,  N.  Y.,  as 
guests  of  The  Brooklyn  LTnion  Gas  Co. 

Heat  Treatment  of  Steel.  . 

P.  C.  Osterman,  Vice  President,  American  Gas 
Furnace  Co.,  Elizabeth,  N.  J. 

Inspection  Trip,  Including  Visits  to 

Loose-Wiles  Company,  Long  Island  City,  N.  Y. 

Standard  Oil  Company,  Long  Island  City,  N.  Y. 

James  Butler,  Inc.,  Long  Island  City,  N.  Y. 

National  Carbon  Company,  Long  Island  City, 
N.  Y. 

30. 

Solution  Heating. 

P.  Dorchester,  New  Jersey  Sales  Representative, 
The  Surface  Combustion  Co.,  New  York,  N.  Y. 

Gas  Fired  Steam  Boilers. 

A.  V.  Leudemann,  New  York  Representative, 
Mears-Kane-Ofeldt  Inc.,  Philadelphia,  Pa. 

Non-Ferrous  Metals. 

R.  S.  Wile,  Vice  President,  Fabulosa  Mines, 
Ltd.,  La  Paz,  Bolivia. 

M.  Gas  Applications  Not  Previously  Covered. 

C.  B.  Phillips,  Vice  President,  The  Surface  Com¬ 
bustion  Co.,  New  York,  N.  Y.,  assisted  by 

J.  Jares,  The  Brooklyn  Union  Gas  Co. 

J.  W.  Piatt,  The  Brooklyn  Union  Gas  Co. 

J.  F.  Quinn,  The  Brooklyn  Union  Gas  Co. 

B.  F.  Reimers,  Public  Service  Electric  &  Gas 
Co. 

Plant  Surveys. 

H.  M.  Henry,  Director  Research  Institute,  Com¬ 
bustion  Utilities  Corp.,  New  York,  N.  Y. 
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1 :30 — 3  :00  P.  M. 


3  :00 — 4 :30  P.  M. 


Saturday,  October  3. 

9:00—12:00  A.  M. 


Essentials  of  Advertising. 

V.  E.  Pratt,  President,  Pratt  &  Lindsey  Co.,  Inc., 
New  York,  N.  Y. 

Salesmanship. 

H.  L.  Whitelaw,  Vice  President,  The  A.  H.  Wolff 
Gas  Radiator  Co.,  New  York,  N.  Y. 

Resume — Problems  and  Questions  Submitted  by 
Students. 

J.  P.  Leinroth,  General  Industrial  Fuel  Repre-^ 
sentative,  Public  Service  Electric  &  Gas  Co., 
Newark,  N.  J. 


The  Chairman:  Now  we  will  listen  to  the  report  of  Mr.  Quinn  on  Contact  with 
Educational  Institutions. 


REPORT  OF  CONTACT  COMMITTEE  WITH  COMMITTEE 
ON  CO-OPERATION  WITH  EDUCATIONAL  INSTITUTIONS 


J.  J.  Ouinn,  Quincv,  Mass. 


As  requested  by  the  Chairman,  the 
following  brief  report  on  the  work  of 
the  Contact  Committee  with  Committee 
on  Co-operation  with  Educational  Insti¬ 
tutions  is  hereby  submitted. 

This  committee  represented  the  Indus¬ 
trial  Section  on  the  General  Committee, 
handling  the  important  matter  of  co¬ 
operation  between  the  American  Gas 
Association  and  the  various  educational 
institutions. 

In  this  connection  the  initial  work  of 
your  committee  had  to  do  with  recom¬ 
mending  lecturers  qualified  to  present  the 
subject  of  the  “industrial  use  of  gas” 
before  student  bodies  of  educational  in¬ 
stitutions.  The  general  committee  has 
numerous  calls  from  schools  to  supply 
lecturers.  It  is  the  contact  committee’s 
function  to  recommend  to  the  general 
committee  lecturers  who  are  capable  of 
properly  presenting  the  industrial  angle 
of  gas  service. 


Further,  the  committee  undertook  the 
initial  steps  toward  securing  surveys  of 
gas  appliances  and  equipment  now  in 
use  in  universities,  looking  to  the  possi¬ 
ble  replacement  of  old  and  obsolete 
equipment  with  modern. 

By  invitation  of  the  Chairman  of  the 
General  Committee,  the  Chairman  of 
your  Contact  Committee  accepted  mem¬ 
bership  on  the  General  Committee. 

A  list  has  been  secured  of  lecturers 
recommended  as  qualified  to  speak  be¬ 
fore  student  bodies,  on  the  general  sub¬ 
ject  of  “industrial  gas  in  its  various 
phases.” 

A  start  was  made  on  the  survey  of 
equipment  now  in  use,  through  the  com¬ 
mittee  members. 

The  institutions  thus  far  covered  are 
the  University  of  Oregon,  University  of 
California,  University  of  Illinois,  Uni- 
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versity  of  Toronto,  Massachusetts  Insti¬ 
tute  of  Technology,  Johns  Hopkins, 
University  of  Pennsylvania. 

The  greatest  obstacle  to  the  carrying 
forward  of  this  sub-committee  activity 
in  a  manner  that  would  satisfy  all  con¬ 
cerned  was  the  lack  of  time  that  the 
chairman  was  able  to  give  to  the  subject. 

The  proper  conduct  of  the  survey  will 
necessitate  considerable  supervision.  It 
is  something  that  should  be  done  and 
can  best  be  handled,  it  is  felt,  through 
the  office  of  the  secretary  of  the  Indus¬ 
trial  Gas  Section,  acting  in  conjunction 
with  the  in-coming  committee  chairman. 


The  list  of  lecturers  is  far  from  com¬ 
plete  and  the  need  for  definite  informa¬ 
tion  as  to  qualified  men  and  their  sub¬ 
jects  is  each  year  becoming  more  ur¬ 
gently  needed. 

It  is  suggested  that  an  opportunity  be 
provided  next  year  for  an  intimate  dis¬ 
cussion  of  this  sub-committee’s  possibility 
between  the  in-coming  chairman  and  the 
out-going  chairman. 

There  is  a  great  deal  that  can  be  done 
toward  properly  promoting  our  industry 
through  this  committee  activity  if  ade¬ 
quate  consideration  is  given  the  subject 
by  next  year’s  sub-committee  chairman. 


DISCUSSION 


The  Chairman:  These  three  papers 
and  the  two  reports  are  open  for  dis¬ 
cussion,  but  before  that  I  want  to  have 
the  privilege  of  calling  on  Professor 
John  Huff,  of  John  Hopkins  University, 
for  a  few  remarks. 

Professor  W.  J.  Huff  (Baltimore, 
Md.)  :  Mr.  Chairman  and  members  of 
the  Industrial  Gas  Section — 

I  have  been  listening  for  the  greater 
part  of  the  afternoon  to  one  of  the  most 
interesting  sectional  meetings  which  I 
have  ever  had  the  good  fortune  to  at¬ 
tend,  and  I  am  glad  to  have  this  oppor¬ 
tunity  to  signify  my  interest.  Your 
discussion  of  educational  matters  is  of 
especial  value  to  me  because  I  am  repre¬ 
senting  the  School  of  Engineering  of 
Johns  Hopkins  University.  This  uni¬ 
versity  is  one  of  the  few  universities  of 
this  country  which  is  according  to  the 
problems  of  the  gas  field  the  services  of 
a  department  which  ranks  equally  with 
the  departments  of  chemical  engineer¬ 
ing,  electrical  engineering,  and  other  de¬ 
partments  of  engineering. 


The  Chair  of  Gas  Engineering  at 
Johns  Hopkins  University  was  estab¬ 
lished  by  the  Southern  Gas  Association 
and  it  is  devoted  entirely  to  problems  of 
research  and  education  in  your  field.  It 
is  our  hope  that  this  work  may  make 
some  contribution  to  the  advancement 
of  the  industry  at  large  and  some  con¬ 
tribution  to  you  in  particular  since  you 
are  engaged  in  professional  service  of  a 
highly  technical  nature  in  this  field.  To 
this  end  we  have  enjoyed  excellent  co¬ 
operation,  and  have  been  given  some 
attention.  I  notice  however,  that  our 
work  has  apparently  not  come  to  the  at¬ 
tention  of  all  of  you,  for  in  all  of  the 
papers  on  education  presented  here  this 
afternoon,  mention  of  Johns  Hopkins 
was  made  only  in  the  last.  Your  chair¬ 
man  knows  of  our  endeavors,  for  he  pre¬ 
sented  on  April  20th  of  this  year  before 
the  student  body  at  Hopkins  a  most  in¬ 
spiring  lecture  entitled  “The  Utilization 
of  Fuel.” 

Our  experiment  at  Hopkins  is  in 
many  respects  unique,  and  will  probably 
demonstrate  whether  or  not  a  university 
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department  dedicated  to  you  and  de¬ 
pending  in  a  large  measure  upon  co¬ 
operation  with  you,  can  survive.  At 
present  I  am  very  optimistic.  Although 
the  department  was  opened  last  year  for 
the  first  time,  the  student  body  (count¬ 
ing  only  the  men  engaged  in  regular 
university  work)  now  numbers  fifteen. 
Eight  scholarships  have  been  estab¬ 
lished,  two  by  the  Consolidated  Gas 
Electric  Light  and  Power  Company  of 
Baltimore,  two  by  the  C.  H.  Geist  Com¬ 
pany,  one  by  the  Washington  Gas  Light 
Company,  one  by  the  Southern  Gas  and 
Power  Company,  one  by  the  Mobile  Gas 
Company,  and  one  by  the  Tampa  Gas 
Company.  Each  of  these  scholarships  is 
for  four  years  and  is  worth  about  three 
hundred  and  fifty  dollars  a  year  to  the 
recipient.  •  Men  enrolled  in  the  depart¬ 
ment  are  candidates  for  degrees  in  Gas 
Engineering. 

I  noted  in  one  paper  here  the  recom¬ 
mendation  that  men  for  the  gas  industry 
be  chosen  from  university  departments 
of  chemical  engineering.  A  thorough 
knowledge  of  chemistry  is  most  impor¬ 
tant  to  the  gas  engineer  and  I  believe 
that  the  work  of  university  departments 
of  chemical  engineering  deserve  encour¬ 
agement.  You  must  remember,  however, 
that  the  applications  of  chemistry  to  in¬ 
dustry  are  multiplying  and  developing 
very  rapidly,  and  that  the  gas  industry 
is  a  great  and  highly  technical  field  in 
itself.  I  question,  therefore,  whether  the 
student  who  must  in  all  too  short  a 
time  acquire  some  knowledge  of  the  en¬ 
tire  chemical  field  can  be  expected  to 
have  much  of  a  grasp  of  your  problems 
or  not. 

If  your  field  ranks  technically  with 
other  important  engineering  fields,  such 
as,  for  instance,  the  electrical  field,  and 
I  think  it  does,  then  it  deserves  separate 
attention  and  an  equal  rank  in  the  uni¬ 


versity  world.  When  this  rank  is  at¬ 
tained  and  recognized  you  will  have  a 
solution  for  many  of  the  technical,  edu¬ 
cation,  and  publicity  problems  discussed 
here  this  afternoon.  University  activi¬ 
ties  reach  the  leading  classes  among  the 
public,  the  investors  and  makers  of  pub¬ 
lic  opinion.  For  your  own  good,  and 
for  the  good  of  the  industry,  you  should 
encourage  such  activities. 

At  Hopkins,  in  addition  to  our  uni¬ 
versity  work,  we  are  offering  extension 
courses  in  gas  engineering.  The  exten¬ 
sion  course  this  year  touches  the  field 
of  this  section,  and  is  entitled  “The 
Utilization  of  Fuels.”  This  course  meets 
two  evening  hours  a  week  throughout 
the  university  year.  Some  of  the  topics 
presented  are: 

The  chemistry  of  combustion,  the  de¬ 
termination  of  flame  temperatures,  the 
regulation  of  flame  characteristics,  sur¬ 
face  combustion,  the  transfer  of  heat  by 
radiation,  conduction  and  convection ; 
pyrometry,  important  properties  of 
common  refractory  materials,  elements 
of  furnace  design,  recuperation  and  re¬ 
generation,  power  production,  house 
heating,  carbon  monoxide  hazards. 

Such  a  course  cannot  go  very  deeply 
into  many  of  the  topics  mentioned,  but 
the  whole  offers  to  young  men  in  the 
gas  industries  at  Baltimore  an  oppor¬ 
tunity  not  hitherto  available  there.  Four¬ 
teen  men  have  already  enrolled  and 
probably  ten  or  twelve  more  will  enroll 
before  the  course  opens  next  Tuesday. 
This  course  is  a  continuation  of  a  course 
offered  last  year  on  the  theory  of  mod¬ 
ern  methods  in  gas  manufacture  and  dis¬ 
tribution.  This  course  met  four  hours  a 
week  during  the  university  year  and  was 
pursued  by  seventeen  men,  who  did  very 
good  work. 

In  addition  to  the  university  and  ex¬ 
tension  work  mentioned  above,  the  de- 
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partment  is  engaged  in  research  work 
which  may  be  of  some  interest  to  the 
gas  industry,  and  is  prepared  to  offer 
graduate  work  leading  to  the  Master’s 
and  Doctor’s  degree  in  Gas  Engineer¬ 
ing. 

I  am  very  glad  to  have  had  this  op¬ 
portunity  of  telling,  you  about  the  work 
at  Johns  Hopkins. 

The  Chairman:  Gentlemen,  the  two 
reports  and  the  paper  are  open  for  dis¬ 
cussion. 

F.  W.  Manker  (New  York,  N.  Y.)  : 
Being  on  the  firing-line  for  practically 
90%  of  the  time  may  give  me  an  op¬ 
portunity  to  get  a  point  of  view  which 
would  be  of  some  assistance  in  some  of 
the  problems  that  come  up  in  your  work. 

The  fact  that  these  committees  have 
reported  the  work  of  developing  sales¬ 
men,  as  contrasted  with  the  point  of 
view  that  at  one  time  existed  when  the 
industrial  man  had  to  function  as  an 
engineer  as  well  as  a  salesman,  indi¬ 
cates,  I  believe,  the  proper  conception 
of  the  work  that  we  have  to  do  if  we 
are  going  to  put  over  the  industrial  gas 
wholesaling  business. 

In  the  training  of  men  to  do  this 
work,  one  of  the  best  things  that  could 
happen  would  be  to  have  the  cadets  have 
a  few  weeks  with  the  different  manu¬ 
facturers,  and  get  some  idea  of  the  dif¬ 
ferent  types  of  equipment  and  the  way 
that  they  look  at  the  problems  that  are 
presented  to  them. 

A  salesman  should  have  an  under¬ 
standing  of  the  trend  of  the  gas  indus¬ 
try,  as  well  as  the  trend  of  the  electric 
industry — an  understanding  of  the  pos¬ 
sibilities  of  fuel  applications  for  the  fu¬ 
ture,  because  if  he  can  paint  a  picture 
to  the  manufacturer  of  what  is  going  to 


happen  six  months,  a  year,  two  years 
from  now,  so  that  he  will  be  in  line  with 
correct  progress,  he  will  be  able  to  get 
the  respect  of  the  manufacturer  and 
better  consideration  for  his  recommen¬ 
dations.  And,  after  all,  that  is  what  we 
come  down  to  when  we  are  out  selling 
equipment — and  selling  equipment  is 
really  what  the  industrial  man  has  to  do 
first,  before  he  sells  the  gas.  From  the 
standpoint  of  the  manufacturer,  the  fact 
that  the  industrial  gas  men  are  train¬ 
ing  to  sell  equipment  is  going  to  lighten 
their  burdens  tremendously. 

F.  H.  Adams  (New  York,  N.  Y.)  : 
There  is  one  point  which  it  seems  to  me 
has  been  running  through  all  of  the  pa¬ 
pers  this  afternoon  and  which  has  al¬ 
ways  appeared  to  me  as  being  a  most 
important  one — and  that  is  whether, 
primarily,  we  are  salesmen  or  engineers. 

A  number  of  the  questions  in  adver¬ 
tising  and  publicity  that  have  come  up 
here,  fail  of  appreciation  because  we  go 
off  on  an  engineering  tangent  instead 
of  a  sales  tangent. 

There  is  one  illustration  of  what  I 
have  in  mind  that  came  up  about  a  year 
ago.  I  think  it  was  the  case  of  the 
Cleveland  Twist  Drill  Company.  There 
was  an  article  published  in  “Printers’ 
Ink”  about  a  year  ago  that  some  of  you 
may  care  to  look  up  as  a  matter  of 
reference.  A  banker  came  into  their 
situation  in  a  question  of  the  determina¬ 
tion  of  a  sales  policy.  Their  entire  sales 
effort,  prior  to  that  time,  had  been 
built  up  on  the  basis  of  having  experi¬ 
enced  technical  men  who  could  interpret 
any  technical  problem  that  came  up. 
This  banker  recommended  that  those 
men  be  put  into  a  distinctly  Engineer¬ 
ing  Department  and  the  sales  effort 
turned  over  entirely  to  salesmen  who 
could  inject  the  sales  point  of  view  with 
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just  enough  technical  information  to  in¬ 
terpret  their  problem.  The  increase  in 
sales  of  that  company  was  something 
enormous  as  the  result  of  that  policy. 

One  of  the  things  that  impresses  me 
is  the  enormous  amount  of  sales  resis¬ 
tance  that  is  not  based  on  a  lack  of  en¬ 
gineering  understanding.  It  is  above 
the  man  whom  we  talk  to  as  an  engineer. 
And  we  need  a  greater  contact  with  the 
executive,  with  the  manager  of  the  prop¬ 
erty,  with  the  man  who  determines  the 
executive  policies  and  who  will  go  down 
to  the  superintendent  of  the  factory  or 
the  engineer  and  say,  “As  a  general 
policy,  I  want  you  to  look  into  this  and 
consider  this  phase  of  it.” 

Mr.  Leinroth  touched  on  that  when  he 
said  that  our  technique  had  been  over¬ 
stretched  and  our  salesmanship  under¬ 
stretched.  When  we  look  at  these  things 
from  a  sales  viewpoint,  do  we  not  con¬ 
centrate  on  those  things  that  are  going 
to  help  us  in  our  sales  work  ?  Are  we  not 
going  to  pay  more  attention  to  the  recom¬ 
mendations  of  our  Policy  Committee, 
for  instance,  that  on  every  possible  oc¬ 
casion  the  management  address  the  vari¬ 
ous  bodies  on  the  possibilities  of  Indus¬ 
trial  Gas  ?  And  are  we  not  going  to  find 
the  uses  of  our  advertising  and  co-ordi¬ 
nate  the  entire  matter  into  a  foundation 
that  will  give  us  support  for  the  engi¬ 
neering  work  when  it  becomes  necessary 
to  discuss  the  strictly  engineering 
phase?  It  seems  to  me  it  is  one  of  the 
important  things  that  runs  through  all 
of  us — an  understanding  of  the  work  of 
a  salesman  and  the  extent  to  which  he 
can  concentrate  on  strictly  sales  poli¬ 
cies  with  the  support  of  the  proper 
technical  information  which  can  be 
brought  in  from  a  large  number  of  vari¬ 
ous  agencies. 

W.  F.  Swayze  (Newton,  Pa.)  :  I  repre¬ 
sent  a  small  gas  company.  I  attended 


the  Industrial  School,  and  I  did  get  an 
enormous  amount  of  good  out  of  that. 

As  far  as  the  small  companies  are  con¬ 
cerned  there  are  a  good  many  of  them 
that  do  not  know  anything  of  industrial 
gas,  and  I  should  think  that  this  course 
would  be  impressed  upon  them. 

Not  long  ago  we  were  called  in  to  a 
rubber  factory,  where  I  do  not  think 
there  are  many  gas  installations.  They 
were  building  a  new  building  and  we 
were  able  to  save  them  $25,000  in  equip¬ 
ment  and  $25,000  in  operation,  a  year. 
Of  course  we  did  that  through  investi¬ 
gating  and  believing  that  gas  could  do 
it.  Then  we  consulted  the  various  fur¬ 
nace  companies  and  they  gave  us  their 
ideas. 

What  I  would  like  to  see  this  Section 
do  is  to  get  the  smaller  companies  inter¬ 
ested  in  the  industrial  sales,  because 
there  are  a  number  of  manufacturers 
that  are  moving  from  the  city  into  our 
smaller  territories,  and  they  are  not 
able  to  take  on  that  business. 

J.  F.  Weedon  (Chicago,  Ill.)  :  Inside 
the  industry,  we  have  coined  the  phrase, 
“Industrial  Gas,”  because  it  was  a  con¬ 
venient  term  and  we  understood  it.  Out¬ 
side  of  the  industry,  I  do  not  believe  it 
is  as  well  understood.  We  have  gone  so 
far,  talking  about  “Industrial  Gas,”  that 
I  have  often  wondered  whether  we  had 
better  continue  to  do  so  or  whether  it  is 
not  time  to  change  and  when  we  speak 
of  it  for  the  benefit  of  the  public,  as  Mr. 
Pratt  called  attention  to,  you  must  frame 
up  your  advertisements  from  the  stand¬ 
point  of  the  reader,  from  the  standpoint 
of  the  user,  designate  it  as  “Gas  for  In¬ 
dustrial  Uses.”  It  is  a  longer  phrase 
and  it  is  not  quite  as  apt,  but  we  have 
got  to  be  rather  specific,  and  we  have 
got  an  additional  hazard  in  the  matter 
of  gas  now,  because  to  a  great  many  peo- 
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pie,  when  you  say  “gas”,  they  think  of 
gasolene.  You  talk  about  “gas  stations.” 
You  see  a  sign  “GAS”  and  you  expect 
to  see  a  filling  station. 

So  that  we  have  got  to  be  fairly  spe¬ 
cific  and  let  a  man  know,  when  he  sees  a 
headline,  just  precisely  what  we  are 
talking  about. 

I  would  like  to  get  the  opinions  of  the 
gentlemen  here  as  to  whether  they  think 
it  is  too  late  to  make  that  change  or 
whether  such  a  change  would  be  advis¬ 
able. 

W.  Drey  (New  York,  N.  Y.)  :  In  Chi¬ 
cago,  do  they  know  what  you  are  talking 
about  when  you  say  “Industrial  Gas”? 

J.  F.  Weedon  (Chicago,  Ill.)  :  I  do 
not  think  they  do.  I  have  found  people 
in  our  own  organization  who  are  still 
under  the  impression  that  we  make  a 
different  kind  of  gas  for  factories,  and  if 
we  find  it  in  our  own  organization  we 
are  pretty  sure  to  find  it  outside. 

V.  E.  Pratt  (New  York,  N.  Y.)  :  In 
our  advertising  on  industrial  gas  we 
have  been  very  careful  in  the  copy  that 
goes  to  the  consumer  never  to  mention 
the  words  “Industrial  Gas.”  That  is 
merely  a  shop  term,  used  inside  the  in¬ 
dustry,  and  that  has  come  only  through 
long  usage,  because  we  understand  what 
it  means.  To  the  outside  world,  “gas” 
is  enough.  Gas  is  gas,  whether  you  use 
it  in  large  quantities  or  retail  it. 

Professor  R.  T.  Haslam  (Cambridge, 
Mass.)  :  I  think  that  this  paper  by  Mr. 
Harvey  and  Mr.  Clark  is  one  of  the 
most  forward-looking  papers  that  I  have 
personally  heard  in  this  convention.  It 
particularly  contained  many  specific 
suggestions.  For  example,  where  he 
says,  “If  it  is  possible,  we  think  favor¬ 


ably  of  visiting  one  or  two  large  insti¬ 
tutions  of  learning  before  the  school 
year  closes  and  inducing  some  of  the 
more  promising  men  who  are  about  to 
graduate  to  enter  the  gas  business  by 
offering  at  least  a  fair  salary  plus  an 
attractive  future  to  the  deserving  man.” 

Each  and  every  year,  around  'about 
April  or  May,  the  electric  companies 
have  representatives  at  the  various  tech¬ 
nical  schools,  and  pick  up  many  of  the 
very  best  men.  They  back  that  up  each 
year  with  advertising,  selling  the  coming 
engineer,  electricity.  The  American 
Telephone  &  Telegraph  Company,  the 
Westinghouse,  General  Electric,  West¬ 
ern  Electric,  all  have  men  who  come 
around  and  get  acquainted  with  the  very 
best  students  and  induce  them  to  go  into 
their  organizations. 

In  connection  with  the  outline  of  a 
suggested  course  in  Gas  Engineering,  I 
would  personally  like  to  stress  the  need 
of  understanding  the  competitive  fuels. 
For  example,  gas  is  a  fairly  expensive 
fuel,  that  is  to  say,  on  a  B.t.u.  basis. 
That  means  that  if  it  is  going  to  be  in¬ 
stalled  properly  and  is  going  to  be  sold 
and  kept  sold  it  has  really  got  to  be  in¬ 
stalled  with  more  brains  than  a  coal- 
fired  installation  or  an  oil-fired  installa¬ 
tion. 

I  have  in  mind  two  particular  jobs, 
both  of  them  using  quite  a  bit  of  gas, 
where  the  gas  was  put  in  in  such  a  way 
that  it  was  “meat”  for  a  fairly  decent  oil 
salesman  to  come  in  and  put  in  oil,  not 
because  oil  was  better  than  gas,  but  be¬ 
cause  he  could  shown  an  economy. 

I  think  that  the  universities  all  recog¬ 
nize  the  growing  importance  of  gas  and 
fuel,  and  the  fact  that  the  University  of 
Illinois,  Columbia,  Johns  Hopkins, 
Massachusetts  Institute  of  Technology, 
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are  all  giving  gas  and  fuel  courses  of  one 
sort  or  another,  show  that  they  are  real¬ 
ly  appreciating  it.  And  the  larger  gas 
companies  also  are.  The  Boston  Con¬ 
solidated  have  recently  given  the  Massa¬ 
chusetts  Institute  of  Technology  a  $700 
Scholarship  for  three  years,  for  the  pur¬ 
pose  of  helping  train  some  of  these  men 
along  the  lines  we  have  been  talking 
about. 

H.  P.  Morehouse  (Newark,  N.  J.) :  I 
do  not  think  that  the  man’s  education 
ends  at  the  end  of  the  cadet  stage.  I 
have  been  out  of  the  cadet  stage  for 
some  time,  and  I  know  that  I  have  got 
an  awful  lot  to  learn  yet.  One  of  the  best 
ways  for  a  man  to  learn  is  to  have  meet¬ 
ings  of  your  industrial  men,  say  once  a 
month,  and  have  a  representative  of 
some  manufacturer  of  furnaces  or  ovens 
or  heat  control,  talk  to  them  on  his  prod¬ 
uct. 

It  is  all  very  well  to  write  up  these  ap¬ 
pliances  in  a  catalogue,  but  the  man  does 
not  get  the  enthusiasm  and  the  inspira¬ 
tion  that  he  would  if  a  representative  of 
the  company  came  there  and  talked 
“brass  tacks”  to  him. 

In  Mr.  Harvey’s  and  Mr.  Clark’s 
paper,  that  word  “enthusiasm”  is  cer¬ 
tainly  an  ideal  one.  That  can  win  or 
lose  a  tilt  a  good  many  times  with  a  fac¬ 
tory  executive.  If  the  industrial  man 
has  not  the  enthusiasm,  he  certainly  can 
not  instill  it  into  the  man  he  is  talking  to. 

I  do  not  know  whether  I  am  different 
from  any  other  gas  man,  but  I  certainly 
feel  my  enthusiasm  waning  at  times,  but 
every  time  I  come  down  to  a  convention, 
I  get  a  new  “shot  in  the  arm”  and  go 
back  as  though  I  was  going  to  lick  the 
world  again.  I  think  that  everybody 
feels  that  same  way.  You  go  back  and 
trouble  comes  in  bunches,  and  you  won¬ 


der  if  you  know  what  it’s  all  about  and 
if  you  will  ever  get  away  with  it. 

In  connection  with  the  education  of 
the  men  that  are  already  in  the  field,  it 
would  be  a  great  help  if  we  had  some¬ 
body  come  around  and  talk  to  us,  like 
Mr.  Chapman  did  yesterday,  somebody 
that  would  not  talk  appliances,  would 
not  talk  rates,  and  things  like  that,  but 
would  talk  more  in  generalities  and  in¬ 
still  “pep”  into  the  salesmen  and  get 
them  enthusiastic. 

If  the  Association  could  afford  it,  I 
think  it  would  be  a  mighty  fine  idea  if 
somebody  could  be  sent  around  to  the 
various  gas  companies  to  instill  that  en¬ 
thusiasm  into  the  industrial  men.  You 
get  to  know  the  men  in  your  own  com¬ 
pany  so  well  they  do  not  have  the  same 
effect  upon  you  as  they  would  if  you  did 
not  know  them  so  well. 

R.  L.  Manier  (Syracuse,  N.  Y.) : 
Whenever  we  run  across  new  difficulties, 
no  matter  what  they  may  be,  in  indus¬ 
trial  gas,  we  make  it  a  point  to  call  all 
the  men  in  and  go  over  it  from  “A”  to 
“Z”.  If  they  know  what  the  earmarks 
are,  how  it  is  corrected,  etc.,  it  is  going 
to  mean  that  they  will  save  a  lot  of  time 
and  will  please  the  customer. 

These  papers  have  a  great  deal  of 
meat  in  them.  Wouldn’t  it  be  fitting  for 
each  man  here  to  take  a  copy  of  this 
paper,  underlining  what  portions,  in  his 
mind,  apply  to  his  particular  phase,  and 
present  it  to  his  General  Manager,  to¬ 
gether  with  the  report  of  the  Policy 
Committee,  before  the  other  branches 
of  the  gas  business  get  to  him.  In 
other  words,  strike  while  the  iron  is  hot, 
and  you  will  get  your  authorization  for 
expenses,  etc.,  before  the  other  fellows 
get  in  their  new  equipment.  Then  you 
are  sure  of  a  good  running  start. 


678 


A.  M.  Apman  (New  York,  N.  Y.) :  I 
missed  Mr.  Quinn’s  report  on  the  work 
of  educational  institutions.  I  know  of 
some  of  the  work  that  has  been  done  by 
the  American  Gas  Association  in  the 
Speakers’  Bureau. 

Dean  Wendt,  of  the  School  of  Chemis¬ 
try  at  Penn  State,  has  a  four-day  course 
of  four  lectures  on  gas  that  starts  with 
the  manufacture,  distribution,  rates,  and 
then  industrial  gas. 

It  might  be  well  to  have  Dean  Wendt 
a  member  of  the  committee  on  Co-opera¬ 
tion  with  Educational  Institutions  next 
year,  because  of  his  work  in  the  training 
of  the  senior  engineers  in  our  problems. 
Electrical  Engineering  in  many  colleges 
has  a  firm  foundation  because  it  has 
been  made  a  real  science.  Gas  manufac¬ 
ture  and  gas  distribution  is  no  less  a 
science. 


It  might  be  interesting  if  the  Commit¬ 
tee  on  Educational  Institutions  would 
outline  such  a  four  or  five  day  course 
and  offer  it  to  the  different  engineering 
institutions  for  the  use  of  their  seniors. 

The  Chairman:  There  are  a  great 
number  of  recommendations  made  in 
those  reports,  and  their  acceptance  and 
filing  them  is  not  sufficient,  neither  is  it 
fair  to  the  men  who  have  done  this  work 
and  have  some  really  tangible  and  really 
concrete  recommendations  to  make.  I 
suggest  that  in  addition  to  having  the 
committee  reports  accepted  and  filed, 
that  their  recommendations  be  sent  to 
the  incoming  Managing  Committee,  so 
that  proper  action  can  be  taken. 

If  there  is  no  objection,  I  will  instruct 
the  Secretary  to  put  that  on  the  minutes 
as  an  action  of  this  Section. 

ADJOURNMENT 
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THIRD  SESSION 


Thursday  Afternoon ,  October  15,  1925 


REPORT  OF  RESEARCH  COMMITTEE 


J.  B.  Allington,  Rochester,  N.  Y. 


This  report,  is  very  brief.  You  have 
already  had  an  outline  of  the  Research 
Fund  by  Mr.  Munroe,  so  I  will  not  touch 
on  that  in  any  way  in  this  report. 

This  sub-committee  was  formed  to  re¬ 
ceive  all  suggestions  as  to  what  devices 
and  appliances  are  necessary  of  develop¬ 
ment  and  research  work  to  further  the 
use  of  gas  as  an  industrial  fuel.  All  re¬ 
quests  for  research  and  development 
were  to  be  cleared  through  this  commit¬ 
tee  and  the  committee  in  turn  was  to 
place  the  problems  before  the  existing 
agencies  looking  toward  the  develop¬ 
ment  of  means  and  methods  for  their 
solution.  The  committee  was  to  deter¬ 
mine  the  needs  of  the  industry  as  inter¬ 
preted  in  apparatus,  equipment  and 
methods  that  will  add  to  the  opportuni¬ 
ties  for  the  sale  of  gas.  This  objective 
was  chosen  to  stimulate  the  existing 
agencies  capable  of  conducting  research 
work  and  to  encourage  the  development 
of  more  research  laboratories. 

Notices  were  sent  out  requesting  sub¬ 
jects  for  research  and  the  response  was 
gratifying  except  that  few  of  the  re¬ 
quests  were  of  a  nature  requiring  re¬ 
search.  They  were  merely  requests  for 
information  which  might  better  be  sup¬ 
plied  in  the  future  by  the  development 
committee  or  some  clearing  house  for 


information  on  the  industrial  uses  of 
gas.  In  other  words,  they  were  requests 
for  information  on  known  methods. 

The  committee  then  adopted  a  new 
course  of  action.  It  is  known  that  manu¬ 
factured  gas  may  be  used  successfully 
for  cutting  iron  and  steel,  and  it  was  felt 
that  proper  research  would  develop  a 
process  of  welding  that  could  use  a  low 
B.t.u.  gas  in  combination  with  oxygen. 
It  was  felt  that  this  was  a  proper  prob¬ 
lem  for  research  to  be  conducted  by  an 
appliance  manufacturer  in  that  it  meant 
the  development  of  apparatus  which 
would  have  a  large  market  and  would 
eventually  mean  large  profit  to  the  man¬ 
ufacturer.  This  problem  was  submitted 
to  several  appliance  manufacturers,  but 
was  not  accepted  by  any  of  them  as  a  re¬ 
search  problem.  They  all  explain  that 
their  present  business  is  not  netting 
them  large  enough  returns  to  justify 
their  expenditure  of  money  to  develop 
apparatus  outside  of  their  specialized 
lines.  They  explain  that  it  is  the  duty 
of  the  gas  companies  to  give  them 
enough  business  to  encourage  their  de¬ 
velopment  and  thus  give  them  the  nec¬ 
essary  revenue  with  which  to  conduct 
this  research.  This  is  a  perfectly  proper 
attitude  on  the  part  of  the  appliance 
manufacturers  and  this  committee  can 
merely  call  the  attention  of  the  Section 
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to  the  fact  that  such  research  as  aims  at 
the  development  of  smaller  appliances 
must  necessarily  follow  and  not  precede 
a  general  stimulation  of  gas  companies 
to  make  a  conscientious  effort  to  build 
up  their  industrial  gas  loads. 

Several  gas  companies  have  private 
laboratories  conducting  research  on  in¬ 
dustrial  gas  problems  and  this  commit¬ 
tee  wishes  to  encourage  these  labora¬ 
tories  to  publish  the  results  of  their 
work  in  the  monthly  bulletin  of  the  As¬ 
sociation  or  in  the  journals  representing 
the  industry,  thus  making  their  work 
known  to  the  industry  as  a  whole. 


Our  greatest  opportunity  for  indus¬ 
trial  gas  sales  in  the  future  is  in  solving 
the  combustion  problems  of  large  fur¬ 
naces.  The  bulk  of  this  business  today  is 
served  by  coal,  coke  and  oil,  and  in  some 
cases  natural  gas.  Manufactured  gas, 
though  costing  more  per  cubic  foot  and 
having  a  low  heating  value,  is  inherently 
far  superior  to  any  of  these  fuels.  It 
lends  itself  more  readily  to  combustion 
control,  temperature  control,  furnace  at¬ 
mosphere  control  and  flame  temperature 
control.  A  properly  designed  manufac¬ 
tured  gas  furnace  requires  much  smaller 
combustion  volume  resulting  in  an  in¬ 
crease  in  furnace  efficiency.  When  all  of 
these  factors  are  taken  into  considera¬ 
tion,  it  is  found  that  a  manufactured  gas 
furnace  can  easily  compete  with  furnaces 
using  other  fuels. 


be  exceedingly  difficult  to  get  it  with  so 
little  experience.  Having  no  precedent 
and  little  information  as  to  actual  re¬ 
quirements,  it  is  difficult  to  design  fur¬ 
naces  of  the  larger  type  and  know  that 
they  will  deliver  specified  results.  The 
furnace  builder  today  recommends  an¬ 
other  fuel  or  leaves  the  job  alone  be¬ 
cause  on  his  small  profit  he  cannot  con¬ 
duct  the  research  necessary  to  establish 
certain  facts  necessary  to  the  design  of 
a  successful  furnace.  The  gas  company 
does  not  ordinarily  have  the  engineering 
personnel  and  equipment  with  which  to 
carry  it  on  with  the  result  that  we  are 
now  lax  in  getting  probably  the  most  at¬ 
tractive  future  business. 

Research  work  of  this  nature  cannot 
be  done  in  the  laboratory,  but  must  be 
done  in  the  plant  where  the  furnaces  are 
to  be  located.  A  detailed  study  of  oper¬ 
ation  of  the  process  and  of  other  fur¬ 
naces  must  be  made  extending  over  a 
considerable  period  of  time.  From  the 
information  thus  gained  it  should  be 
comparatively  easy  to  solve  the  problems 
and  furnaces  designed  which  would  re¬ 
duce  production  costs  and  improve  the 
quality  of  the  product.  It  should  be  an 
easy  matter  to  sell  to  a  manufacturer  or 
gas  company  the  idea  of  employing  a  re¬ 
search  service  to  study  the  fundamentals 
and  learn  the  facts  which  can  be  written 
in  specifications  to  a  furnace  builder.  It 
is  the  purpose  of  this  committee  to 
recommend  that  a  research  service  be 
established  by  this  Section  of  the  Asso¬ 
ciation  and  ask  the  Section  at  large  to 
advise  as  to  the  exact  nature  of  the  serv¬ 
ice  and  how  it  can  best  be  rendered.  The 
nature  of  the  work  would  be  practically 
an  enlargement  of  the  service  now  ren¬ 
dered  by  some  engineering  firm  in  the 
nature  of  a  plant  survey.  In  other  words 
it  would  be  a  survey  with  a  different  ob¬ 
jective  and  the  service  could  be  rendered 
by  the  same  engineers  now  engaged  in 


Little  has  been  done  in  the  past  to  get 
business  of  this  nature  and  it  is  going  to 


The  Committee  wishes  to  recommend 
that  the  A.  G.  A.  appliance  testing  labor¬ 
atory  at  Cleveland  be  equipped  with  the 
necessary  apparatus  and  equipment  to 
make  possible  the  testing  of  industrial, 
as  well  as  domestic  appliances,  in  the 
hope  that  we  may  have  standardization 
and  improvement  in  designs. 
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survey  work.  These  firms  could  be  re-  ices  paid  for  by  the  parties  most  bene- 
tained  by  the  association  and  their  serv-  fited. 

DISCUSSION 


F.  F.  Cauley  (Chicago,  Ill.) :  Mr. 
Chairman,  it  was  my  privilege  on  two 
occasions  to  visit  Rochester.  I  saw  some 
very  large  industrial  equipment  there, 
and  if  we  could  spare  the  time  for  just 
about  two  or  three  minutes,  I  would  like 
to  have  Mr.  Allington  tell  us  what  prog¬ 
ress  he  has  made  in  research  work  or 
development  work  on  some  of  those  very 
large  units  in  Rochester. 

J.  B.  Allington  (Rochester,  N.  Y.)  :  I 
think  Mr.  Cauley  refers  in  particular  to 
the  Bausch  &  Lomb  Optical  Company. 

• 

We  have  furnaces  burning  anywhere 
from  60,000  to  240,000  cubic  ft.  of  gas, 
per  day,  twenty-four  hour  load.  One  of 
those  furnaces,  for  example,  will  turn 
out,  on  a  day’s  run,  a  90  per  cent  yield  of 
good  glass.  That  is  a  glass  of  high  qual¬ 
ity,  costing  perhaps  several  dollars  per 
pound. 

If  we  can  always  get  a  90  per  cent 
yield,  or,  even  better,  a  100  per  cent  yield 
of  good  glass,  costing  several  dollars  a 
pound,  it  does  not  make  any  difference 
how  much  the  fuel  costs. 

However,  the  next  day,  with  condi¬ 
tions  apparently  the  same,  we  may  only 
get  a  10  per  cent  yield.  And  so  far  we 
have  been  unable  to  discover  just  what 
conditions  we  must  maintain  to  always 
get  a  90  per  cent  yield.  The  yield  is 
about  40  per  cent  average. 

In  that  particular  case,  the  only  way 
we  can  learn  all  of  the  factors  affecting 


the  operation  of  that  furnace  is  to  make 
a  detailed  study  of  fifty  or  more  com¬ 
plete  runs  of  the  furnace.  That  means 
keeping  a  corps  of  engineers,  twenty- 
four  hours  a  day  for  fifty  runs,  with  the 
hope  that  we  can  discover  just  what  var¬ 
iation  occurs  in  combustion  or  tempera¬ 
ture  distribution  that  would  affect  the 
product. 

I  believe  that  research  work  of  that 
nature  could  be  accomplished  by  the 
type  of  research  services  I  have  outlined 
and  that  the  Bausch  and  Lomb  Company 
would  be  willing  to  pay  for  the  service. 

A.  A.  Schuetz  (Milwaukee,  Wis.)  :  In 
the  message  from  Mr.  Munroe  yester¬ 
day,  mention  was  made  that  a  committee 
of  several  men  was  to  pass  on  this  re¬ 
search  work  and  decide  what  equipment 
was  to  be  investigated.  I  think  this  re¬ 
port  ought  to  be  referred  to  that  commit¬ 
tee  for  their  action. 

The  Chairman:  I  think  that  the  chair¬ 
man  who  was  appointed  by  the  Execu¬ 
tive  Board  will  ask  the  members  of  this 
committee  to  meet  before  they  leave 
Atlantic  City,  so  that  they  can  organize 
and  formulate  some  plan.  So  I  will 
turn  that  report  over  to  Mr.  Cauley, 
because  he  is  on  that  committee. 

We  are  indeed  fortunate  to  have  with 
us  a  gentleman  who  has  made  a  wonder¬ 
ful  study  of  rates  as  they  apply  to  indus¬ 
trial  load,  and  I  am  sure  that  everybody 
will  appreciate  the  contribution  of  Mr. 
Purcell,  of  Chicago,  on  this  subject. 
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RATES  FOR  INDUSTRIAL  GAS 


Theodore  V.  Purcell,  Vice-President,  The  Peoples  Gas  Light  &  Coke  Co., 

(Chicago,  Ill.) 


Note — The  first  part  of  this  paper  will  be  found  in  General  Sessions. 


Mr.  Chairman  and  members  of  the 
Section : 

I  want  to  say,  in  the  beginning,  that  I 
appreciate  very  much,  indeed,  being 
asked  by  your  Chairman  to  address  this 
Section.  I  have  followed  the  work  of 
the  Industrial  Section  for  several  years, 
and  I  feel  that  it  is  the  most  important 
work  that  is  being  done  in  the  Associa¬ 
tion.  We  have  immense  fields  that  are 
still  untouched,  and  it  is  by  the  effort  of 
the  men  in  this  room  that  the  way  is 
being  cleared  for  great  progress  in  the 
direction  of  industrial  sales. 

I  made  this  statement  this  morning, — 
in  the  general  session — that  in  this  short 
paper  no  attempt  is  made  to  exhaust  the 
subject  of  industrial  rates,  but  I  have 
endeavored  to  emphasize  two  points,  and 
if  those  of  you  who  were  at  the  general 
session  this  morning  will  bear  just  a 
little  repetition,  I  think  I  will  re-state 
those  points,  because  it  is  on  that  basis 
that  we  built  the  rate  in  Chicago,  and  my 
talk  this  afternoon  is  to  deal  specifically 
with  the  Chicago  rate. 

The  first  point  is  that  our  sales  are 
made  up  of  diversified  classes  of  custom¬ 
ers,  each  with  its  own  peculiar  load 
characteristics,  and  that  each  class  is  en¬ 
titled  to  a  special  rate  constructed  from 
an  allocation  of  costs  peculiar  to  that 
class. 

It  is  my  opinion  that  we  have  neg¬ 
lected  this  point  too  long.  We  have  been 


struggling  along  with  rates  that  were 
not  at  all  suited  to  the  industrial  load, 
with  the  result  that  our  competitors  are 
now  firmly  entrenched  in  many  avenues 
of  sales  that  should  be  ours.  I  think, 
generally,  if  gas  companies  would  study 
their  situations,  they  would  find  that 
industrial  gas  could  be  offered  at  rates 
very  much  lower  than  anyone  has  here¬ 
tofore  offered  it,  and  when  we  get  such 
rates  we  will  open  up  fields  that  are 
now  closed  on  account  of  the  competi¬ 
tion  of  other  fuels. 

It  was  suggested  by  Mr.  Forward  that 
since  the  first  half  of  this  paper  deals 
with  the  subject  in  a  very  general  way, 
it  be  taken  up  in  General  Sessions,  and 
the  second  half,  dealing  with  Chicago 
rates,  specifically,  be  taken  up  at  this 
meeting. 

I  will  just  turn  over  the  pages  of  the 
part  that  was  read  this  morning  and  will 
read  a  paragraph  or  two  where  we  refer 
to  “Idle  Off  Peak  Capacity.” 

Those  who  study  the  load  situations  in 
their  respective  communities  are  made 
very  well  aware  of  the  fact  that  their 
capacity  is  not  always  in  use,  and  it  does 
seem  a  pity,  with  prospective  business 
all  around  us,  that  our  capacity  is  not 
made  to  work  more  hours  and  more  days 
in  the  year. 

We  say,  “The  problem  may  be  stated 
as  follows : 
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“A  certain  investment  in  plant  and 
equipment  is  actually  needed  to  carry  on 
the  principal  function  of  the  public  util¬ 
ity  that  is  supplying  gas  to  a  large  num¬ 
ber  of  domestic  customers.  This  equip¬ 
ment  is  necessarily  large  in  relation  to 
its  actual  total  use  on  account  of  the 
peak  demands  of  these  customers  result¬ 
ing  in  a  part  of  the  capacity  remaining 
idle  except  for  the  comparatively  short 
peak  period.  Now,  by  utilizing  this  idle 
capacity  and  adding  a  relatively  small 
amount  of  new  capacity,  a  large  volume 
of  business  of  diverse  character  can  be 
taken  on.  The  question  then  is :  Shall 
the  new  business  be  charged  for  its  pro¬ 
rata  share  of  the  total  plant  and  equip¬ 
ment,  or  only  for  the  additional  capacity 
required  ?” 

That  is  the  key  to  the  whole  situation. 
It  has  been  generally  assumed  that  the 
new  business  should  be  charged  with  its 
pro-rata  share.  But  we  got  the  idea  in 
Chicago  that  it  should  not  be  so  charged, 
and  we  studied  it  to  see  what  valid  rea¬ 
sons  could  be  set  up  for  omitting  from 
this  special,  diverse,  competitive  busi¬ 
ness,  some  of  the  fixed  charges  that  were 
being  borne  generally  by  the  whole  busi¬ 
ness. 

“Before  attempting  to  answer  the 
question  it  might  be  well  to  set  up  the 
principle  that  should  govern ;  that  the 
utility  should  endeavor  to  take  on  addi¬ 
tional  competitive  business  at  the  high¬ 
est  price  that  will  compete  with  other 
fuels  provided  that  the  ultimate  effect  of 
taking  on  this  business  will  be  to  im¬ 
prove  the  service  or  lower  the  price  to 
the  regular  customers  of  the  utility. 

“It  is  obvious  that  the  new  business 
cannot  tend  to  lower  the  price  to  regular 
customers  unless  it  pays  full  operating 
costs  and  a  share  of  the  capital  charges 
that  will  more  than  fully  cover  all  the 
additional  investment  required. 


“Therefore,  when  we  proceed  to  as¬ 
sign  the  investment  to  the  several  classes 
of  sales,  the  highly  competitive  nature 
of  the  industrial  business  must  be  recog¬ 
nized.  These  are  not  customers  who  de¬ 
mand  gas  service.  They  can  and  do  use 
other  fuels  with  equal  willingness  and 
can  be  induced  to  use  gas  only  by  correct 
pricing  and  good  salesmanship.  If  they 
can  be  so  induced  without  increasing 
the  burden  now  borne  by  small  custom¬ 
ers,  the  industry  will  prosper,  profits  will 
increase  and  the  small  customer  will  ul¬ 
timately  benefit.  If  not,  the  small  cus¬ 
tomer  must  continue  permanently  to 
carry  all  charges.” 

And  so  we  came  to  the  conclusion,  that 
with  respect  to  the  above  described  in¬ 
dustrial  customers,  the  fixed  charges 
only  of  the  additional  investment  should 
be  made  part  of  the  rate  structure.  And 
that,  as  I  said  before,  is  the  key  to  the 
whole  situation.  If  that  position  is  ten¬ 
able,  why,  then,  we  can  go  right  out  and 
make  competitive  rates.  There  is  hardly 
a  company  in  the  country  that  could  not 
reduce  its  rate  ten,  fifteen  or  twenty 
cents  if  it  felt  that  its  commission  would 
permit  the  omission  of  the  fixed  charges 
on  that  part. of  the  business  which  might 
be  called  competitive. 

I  will  turn  over  the  pages  that  contain 
the  quotations  from  authorities  and  just 
close  this  first  half,  briefly,  by  saying 
that  the  situations  referred  to  by  the 
authorities  were,  in  some  instances,  elec¬ 
tric  light  and  in  some  instances  trans¬ 
portation.  “But  these  situations  are  not 
less  analagous  because  the  competition 
to  be  met  by  the  utility  is  not  that  of 
another  gas  company  but  that  of  crude 
fuels.  The  competition  which  they  create 
is  very  real  and  very  direct.  Any  rate 
which  will  compete  with  them  and  still 
yield  some  material  measure  of  compen¬ 
sation  to  the  company  is  in  the  interest 
of  all  users  of  gas.” 
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And  then  we  conclude  by  saying,  “The 
gas  industry  can,  with  perfectly  sound 
business  policy,  contribute  to  all  the  de¬ 
sirable  results  outlined  above.  It  is 
equipped  to  do  so.  It  is  a  waste  of  human 
effort  to  permit  its  highly  specialized 
equipment  to  stand  idle  when  with  profit 
to  all  concerned  it  can  be  so  utilized.” 

Having  these  theories  in  mind,  and 
realizing  in  Chicago  what  an  immense 
amount  of  business  would  be  available 
with  a  rate  that  would  really  compete, 
we,  as  I  said  a  moment  ago,  sought  rea¬ 
sons,  valid  reasons,  for  building  up  a 
rate  that  would  leave  the  fixed  charges 
on  the  domestic  business.  And  this  rate 
was  constructed  and  submitted  to  the 
Commission,  filed  with  the  Commission, 
and  in  due  time  became  effective. 

Now  we  begin  to  deal  with  the  Chica¬ 
go  rate,  specifically : 

A  New  Industrial  Rate 

Business  Analyzed  into  Classes 

In  the  study  recently  made  for  a  new 
rate  for  The  Peoples  Gas  Light  and  Coke 
Company  the  sales  were  analyzed  into 
classes  and  particular  attention  was  given 
to  the  load  factors,  diversity,  and  other 
features  of  the  domestic  and  industrial 
loads.  It  was  observed: 

First — That  the  production  load  fac¬ 
tors  of  the  two  loads  were  about  equal. 

Second — That  the  distribution  load 
factor  of  the  industrial  load  was  higher 
than  that  of  the  domestic  load. 

Third — That  there  was  a  considerable 
diversity  between  the  two  loads. 

Fourth — That  the  industrial  business 
was  competitive. 

Factors  Considered  before  Assigning  In¬ 
vestment 

Before  considering  the  effect  of  the 
diversitv  between  the  two  classes  and 


having  in  mind  only  the  load  factors  it 
would  seem  that  the  investment  should  be 
assigned  on  a  pro-rata  basis,  but,  as  will 
be  shown  later,  the  diversity  in  this  case 
is  of  such  a  character  that  taking  into 
consideration  the  fact  that  the  business  is 
competitive  it  is  proper  to  assign  only  a 
small  part  of  the  distribution  investment 
to  the  industrial  class. 

Manufacturing  Fixed  Charges 

Proceeding  to  a  consideration  of  the 
cost  items  entering  into  a  rate  for  in¬ 
dustrial  gas  the  first  item  of  cost  is  that 
of  the  fixed  capital  charges  incurred  in 
owning  and  holding  ready  the  necessary 
plant  for  the  production  of  gas. 

For  the  situation  under  consideration 
the  present  cost  of  constructing  the  gene¬ 
rators,  boilers,  holder,  and  other  equip¬ 
ment  for  producing  carburetted  water  gas 
is  approximately  $250, 000  per  1,000,000 
cubic  feet  of  capacity  per  twenty- four 
hours. 

The  capital  and  other  fixed  charges  on 
such  investment  amount  to  approxi¬ 
mately  12%  per  annum,  or  $30,000.  This 
12%  includes  7.5%  return  to  the  com¬ 
pany  for  the  use  of  the  property,  1.75% 
for  taxes,  and  2.75%  for  retirement  ex¬ 
pense  and  insurance. 

A  plant  serving  industrial  customers 
would  be  used  approximately  300  days 
out  of  each  year,  and  so  would  produce 
for  each  1,000,000  cubic  feet  of  capacity 
300,000,000  cubic  feet  of  gas.  The  an¬ 
nual  fixed  charges  against  such  a  plant  of 
$30,000  for  each  1,000,000  cubic  feet  of 
daily  capacity  accordingly  would  amount 
to  $.10  per  1,000  cubic  feet  of  gas  pro¬ 
duced. 
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Distribution  Fixed  Charges 

The  next  item  of  cost  is  that  of  -  the 
fixed  charges  on  the  investment  in  dis¬ 
tribution  plant  and  equipment. 

By  reason  of  the  popular  habit  of  cele¬ 
brating  certain  holidays,  it  is  necessary 
for  gas  companies  to  maintain  a  distribu¬ 
tion  system  sufficient  to  meet  hourly  peak 
loads  which  occur  but  once  or  twice  a 
year. 

All  of  the  Distribution  Equipment  Ne¬ 
cessitated  by  Domestic  Peak 

It  is  the  experience  of  this  company 
that  the  highest  hour  of  the  year  usually 


falls  on  Thanksgiving  Day,  from  12 :00 
Noon  to  1 :00  P.M.  In  1924  the  send- 
out  of  gas  in  Chicago  during  that  hour 
was  12,384,000  cubic  feet,  the  highest  in 
the  company’s  history.  (Fig.  1.)  The  im¬ 
portance  of  this  from  the  standpoint  of 
industrial  gas  sales  is  that  the  equipment 
imperatively  required  for  this  peak  load  is 
to  a  certain  extent  unused  throughout  the 
rest  of  the  year.  Excluding  Sundays 
(days  on  which  industrial  gas  sales  would 
be  slight)  the  next  highest  hour  the  com¬ 
pany  has  ever  had  was  from  5  :00  to  6  :00 
p.m.  on  October  16,  1924,  when  the 
send-out  rose  to  9,782,000  cubic  feet. 
(Fig.  2.)  This  shows  a  standing  avail- 
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able  and  unused  distribution  capacity  of 
at  least  2,602,000  cubic  feet  per  hour, 
which  the  domestic  customers  neverthe¬ 
less  require  because  of  their  occasional 
sharp  demands.  It  is  apparent,  then,  that 
if  the  demand  made  by  additional  indus¬ 
trial  gas  business  upon  existing  distribu¬ 
tion  facilities  did  not  exceed  2,602,000 
cubic  feet  between  the  hours  of  5  :00  and 
6 :00  p.m.  on  week  days  it  would  im¬ 
pose  no  added  burden  upon  such  facili¬ 
ties.  In  fact  the  demand  would  be  sub¬ 
stantially  less  than  that  for  a  long  time, 
probably  years,  to  come. 


Idle  Off  Peak  Capacity  Can  Be  Utilized 
by  Industrial  Class 

An  examination  of  the  average  load 
curve  (Fig.  3)  of  a  number  of  typical  in¬ 
dustrial  customers  now  connected  shows 
that  with  approximately  10,000,000  cu¬ 
bic  feet  of  gas  per  day  now  sold  for  in¬ 
dustrial  purposes,  the  amount  taken  be¬ 
tween  5 :00  and  6 :00  p.m.  is  less  than 
400,000  cubic  feet,  or  less  than  1/6  of  the 
idle  distribution  equipment  available  at 
that  hour.  Industrial  gas  sales  could  at¬ 
tain  the  height  of  over  20,000,000,000 
cubic  feet  per  year,  or  approximately  2/3 
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of  present  sales  for  all  purposes,  before 
they  would  bring  the  total  load  on  dis¬ 
tribution  equipment  at  the  peak  hour  up 
to  an  amount  equal  to  that  now  placed 
on  it  by  domestic  customers  on  occasional 
Sundays  and  holidays.  Up  to  such  a  point 
the  industrial  gas  load  would,  therefore, 
impose  no  additional  burden. 

Under  these  conditions  it  is  proper  to 
include  no  specific  item  to  cover  fixed 
charges  upon  distribution  equipment.  The 
equipment  is  there  anyway  and  is  idle  a 
great  part  of  the  time.  The  domestic 
customers  require  it  to  be  there  to  meet 
their  occasional  large  demands,  and  they 
are  carrying  its  fixed  charges  and  must 


continue  to  carry  them  if  this  business  is 
not  taken  on. 

I 

Additional  Investment  Required  As¬ 
signed  to  Industrial  Class 

While  no  specific  allowance  is  made  for 
distribution  equipment  generally,  it  is 
known  that  certain  out-of-pocket  expense 
will  actually  occur  for  new  meters,  serv¬ 
ice  pipes,  connections,  and  in  some  cases 
additional  short  sections  of  main. 

An  examination  of  the  situation  of  a 
number  of  typical  industrial  customers 
now  connected,  but  whose  demand  for 
gas  could  be  expected  to  increase  largely 
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with  more  favorable  rates,  showed  a 
necessary  additional  capital  expenditure 
at  the  rate  of  approximately  $33.00  for 
each  additional  1,000,000  cubic  feet  of 
sales.  Taking  12%  as  covering  the  an¬ 
nual  fixed  charges  on  this  investment,  in 
the  form  of  taxes,  retirement  expense, 
maintenance  and  return,  such  charges 
would  amount  to  $3.90  per  annum  for 
each  1,000,000  cubic  feet  sold,  or  $.0039 
per  1,000  cubic  feet. 

Operating  Expense 

The  next  item  of  cost  is  that  of  oper¬ 
ating  expense.  During  1924  the  actual 
cost  to  the  company  of  producing  water 


gas  at  its  newest  plant  was  $.343  per 
1,000  cubic  feet,  made  up  as  follows : 

Holder  Cost  of  Gas  Produced 

Per  i,ooo  cubic  feet 


Steam  .  $.011 

Water  fo’r  Steam  . 002 

Generator  Fuel  . 156 

Water  Gas  Oil . 133 

Purification  Supplies . 004 

Miscellaneous  Works  Expense . 004 

Labor  . 021 

Plant  and  Equipment  Maintenance 

and  Repairs  . 017 

Superintendence  . 007 

Engineering  Department  General 

Charges  . 004 


Total  .  $.359 

Credit  Residuals  Produced . 016 


Net  Cost  of  Gas  Produced  .  $.343 
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It  is  assumed  that  on  any  increase  in 
production  the  costs  would  be  as  low  if 
not  lower  than  these  costs. 

It  is  not  considered  that  any  substan¬ 
tial  increase  in  this  cost  will  occur  in  the 
immediate  future,  with  the  exception  of 
a  possible  increase  in  the  cost  of  fuel  oil, 
which  should  be  covered  in  the  proposed 
rate  by  a  special  clause. 

Pumping 

From  the  holder  the  gas  must  be 
pumped  out  under  five  pounds  pressure 
per  square  inch,  following  the  company’s 
standard  method.  The  cost  of  pumping 
in  1924  was  $.0193  per  1,000  cubic  feet 
for  all  gas  sent  out.  Eliminating  certain 
fixed  expenses  not  dependent  on  the 
quantity  of  gas  pumped,  the  actual  addi¬ 
tional  cost  incurred  for  each  additional 
1,000  cubic  feet  of  gas  pumped  was 
$.0127,  and  this  figure  would,  therefore, 
be  taken  to  cover  pumping  cost. 

Unaccounted-For  Gas 

Between  the  holder  and  the  customer’s 
service  there  is  always  a  certain  loss  of 
gas  due  to  condensation  and  to  some  ex¬ 
tent  to  leakage.  On  all  gas  sent  out  in 
1924  this  amounted  to  5.25%.  Due  to 
the  relatively  more  compact  system  re¬ 
quired  by  the  industrial  customers  it  is 
assumed  that  the  leakage  will  be  less.  A 
loss  of  approximately  3%  may  be  ex¬ 
pected  to  occur,  and  the  foregoing  figures 
for  fixed  charges  and  production  cost 
should  be  increased  proportionately. 
This  increase  would  amount  to  $.014  per 
1,000  cubic  feet. 

Customer  Cost 

One  other  item  requires  consideration 
— the  so-called  “customer  cost”  i.e.,  the 
cost  of  meter  reading,  bookkeeping,  bill¬ 
ing,  and  other  clerical  expense  occasioned 


equally  by  all  customers.  Upon  the  basis 
of  industrial  customers  now  connected  it 
is  found  that  the  figure  of  $.0004  per 
1,000  cubic  feet  of  gas  sold  amply  covers 
these  costs. 

Recapitulation 

To  recapitulate,  the  cost  to  this  com¬ 
pany  of  selling  additional  gas  for  indus¬ 
trial  uses  would  be  as  follows,  per  1,000 
cubic  feet  of  gas  sold : 

Per  i,ooo 
Cubic  Feet 

Production  and  holder  fixed  charges 
based  on  an  investment  of 
$250,000  per  1,000,000  cubic  feet 
of  capacity  and  300  days  average 
use  @  12%  per  annum 

Fixed  charges  on  mains,  services, 
and  meters  necessary  for  this 

supply  . . .. . 

Cost  of  producing  gas  as  previously 

shown  . 

Cost  of  pumping  gas  . 

Gas  lost  in  condensation  and  leakage 
Cost  of  meter  reading,  bookkeeping, 
etc . 

Total  Cost  . 

The  New  Rate 

Upon  the  basis  of  an  average  cost  of 
$.4740  per  1,000  cubic  feet  of  gas  sold, 
a  new  rate  was  prepared  as  shown  below : 

Demand  Charge 

50  per  cu.ft.  for  the  first  100  cu.ft.  of 
the  maximum  hourly  demand. 

40  per  cu.ft.  for  the  next  400  cu.ft.  of 
the  maximum  hourly  demand. 

30  per  cu.ft.  for  the  excess  over  500 
cu.ft.  of  the  maximum  hourly  demand. 

Output  Charge 

700  per  1,000  cu.ft.  for  the  first 
100,000  cu.ft. 

600  per  1,000  cu.ft.  for  the  next 
400,000  cu.ft. 


$.1000 

.0039 

.3430 

.0127 

.0140 

.0004 

$.4740 
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550  per  1,000  cu.ft  for  the  next 

500,000  cu.ft. 

500  per  1,000  cu.ft.  for  the  next 

1,000,000  cu.  ft. 

450  per  1,000  cu.ft.  for  the  excess  over 
2,000,000  cu.ft. 


Determination  of  Maximum  Demand 

The  maximum  hourly  demand  is  to  be 
determined  during  a  particular  season  of 
the  year,  namely,  the  period  from  No¬ 
vember  15  to  the  following  March  15, 
and  the  maximum  so  determined  will 
govern  throughout  the  summer  or  off 
peak  season,  and  until  a  new  maximum  is 
established  during  the  next  peak  period. 
The  purpose  of  this  is  to  encourage  in¬ 
dustrial  customers  to  regulate  their  use 
of  gas,  as  far  as  possible,  so  as  to  bring 
their  heaviest  demand  during  the  off- 
peak  period.  In  the  summer  season  the 
use  of  gas  for  domestic  purposes  is  re¬ 
duced  somewhat  and  gas  is  not  used  at 
all  for  househeating,  consequently  the 
company  has  a  large  amount  of  idle 
equipment,  and  to  a  certain  extent,  of 
idle  operating  force.  Should  an  industrial 
customer  use  no  gas  whatever  from  No¬ 
vember  15  to  March  15,  he  would  be 
served  during  the  remainder  of  the  year 
at  the  commodity  rate  only.  Even  at  this 
rate,  however,  profit  would  accrue  to  the 
company. 

It  will  be  remembered  that  the  average 
cost  per  1,000  cubic  feet  of  supplying  in¬ 
dustrial  customers  was  found  to  be 
$.4740  of  which  $.10  was  for  fixed 
charges  on  production  capacity.  This 
provides  a  satisfactory  margin  of  profit 
in  view  of  the  fact  that  the  off-peak  in¬ 
dustrial  business  will  utilize  idle  produc¬ 
tion  capacity,  and  the  load  is  eliminated 
entirely  when  the  domestic  demand  ar¬ 
rives  at  its  peak. 


Off  Peak  Business 

This  method  of  determining  the  maxi¬ 
mum  demand  automatically  provides  a 
very  low  rate  for  off  peak  business  with¬ 
out  the  necessity  of  filing  an  additional 
schedule  with  the  commission.  Many  so- 
called  off  peak  customers  have  some  peak 
consumption.  This  combination  rate  will 
take  care  of  such  conditions  smoothly 
and  equitably. 

The  very  low  rate  that  will  be  earned 
by  customers  having  no  winter  consump¬ 
tion  and  who,  therefore,  will  pay  no  de¬ 
mand  charges  brings  into  view  as  pro¬ 
spective  business  a  number  of  crude  heat¬ 
ing  processes  using  enormous  quantities 
of  fuel  that  have  not  heretofore  even  been 
considered  as  possible  users  of  manu¬ 
factured  gas.  Brick  making,  firing  of 
heavy  pottery,  heavy  forging,  and  several 
other  industries  now  become  live  pros¬ 
pects. 

Minimum  Bill 

By  reason  of  a  provision  for  a  $50 
minimum  monthly  bill,  the  rate  will  not 
be  profitable  to  customers  using  less  than 
55,000  cubic  feet  per  month. 

Oil  Clause 

The  output  charges  under  this  contract 
are  based  on  existing  prices  for  raw  ma¬ 
terials  and  labor.  Fluctuations  in  these 
prices  have  an  effect  upon  operating  costs 
and  in  particular  the  price  of  oil  has  a 
very  important  influence.  For  this  reason 
an  oil  clause  is  included  in  the  rate  under 
which  the  output  charge  is  increased  or 
decreased  following  any  increase  or  de¬ 
crease  in  the  price  of  oil. 

Application  of  Rate 

Figure  5  shows  in  graphic  form  the 
cost  of  gas  to  various  customers  under 
this  rate.  Because  of  the  demand  charge 


691 


which  forms  part  of  the  rate,  the  cost  to 
a  particular  customer  will  be  substantially 
affected  by  his  load  factor,  i.e.,  the  ratio 
of  his  average  rate  of  demand  to  his  de¬ 
mand  in  the  highest  hour.  The  curves 
show  the  results  with  load  factors  rang¬ 
ing  from  25%  to  75%.  It  is  not  ex¬ 
pected  that  in  any  case  the  load  factor 
will  closely  approach  the  last  named 
figure,  however,  as  this  would  require 
a  customer  to  take  gas  at  his  maximum 
rate  evenly  for  18  hours  of  the  24.  A 


study  of  the  present  industrial  load  and 
that  in  prospect  shows  that  the  price  of 
gas  under  this  rate  will  reach  a  prob¬ 
able  minimum  of  $.525  per  1,000  cubic 
feet,  the  average  for  all  industrial  cus¬ 
tomers  falling  at  some  higher  point 
not  now  exactly  determinable.  The  above 
minimum  of  $.525  can  be  achieved  only  by 
large  users,  and  even  such  customers,  en¬ 
joying  the  most  favorable  average  rate, 
will  yield  to  the  company  a  substantial 
margin  of  profit  over  the  cost  incurred. 


DISCUSSION 


The  Chairman:  The  industrial  men 
have  waited  for  a  great  many  years  to 
have  a  paper  on  industrial  rates  dis¬ 
cussed  in  their  Section.  Here  is  a  good 
chance  for  you  to  give  your  viewpoints 


so  that  the  managers  who  are  formulat¬ 
ing  these  rates  may  have  an  opportunity 
to  keep  in  mind  those  handicaps  and 
difficulties  and  sales  resistance  that  you 
are  laboring  under  when  you  sell  gas. 
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J.  P.  Leinroth  (Newark,  N.  J.)  :  This 
question  of  industrial  gas  rates  is  one  of 
the  most  important  questions  that  con¬ 
fronts  the  industrial  men  today. 

This  paper  is  a  wonderful  contribu¬ 
tion  to  the  literature  on  this  subject.  I 
think  that  the  Section  is  particularly 
fortunate  in  having  a  man  of  Mr.  Pur- 
cell’s  ability  and  experience  in  that  field 
address  us  on  this  subject. 

There  are  just  one  or  two  questions 
that  I  would  like  to  ask  Mr.  Purcell,  if 
I  may. 

The  paper  brings  out  the  point,  at 
least  in  the  Chicago  situation,  that  it  is 
unnecessary  to  consider  distribution  in¬ 
vestment,  due  to  the  fact  that  the  indus¬ 
trial  load  comes  on  during  the  valleys. 
Would  it  not,  therefore,  be  theoretically 
correct  to  put  the  output  charge  on  a 
daily  basis,  rather  than  an  hourly  basis? 

And  I  would  also  like  to  ask  a  ques¬ 
tion  regarding  the  off-peak  rate.  Sup¬ 
pose  an  industrial  customer  comes  on  in 
April,  right  after  the  March  15th  date, 
and  he  continues  during  the  Summer, 
and  also  during  the  Winter,  do  I  under¬ 
stand  that  he  would  start  to  pay  the  de¬ 
mand  charge  from  November  15th  and 
not  be  charged  for  any  demand  during 
the  summer  months  ? 

T.  V.  Purcell  (Chicago,  Ill.):  With 
respect  to  making  the  output  charge  a 
daily  instead  of  an  hourly  charge,  that  is 
exactly  what  we  do.  The  demand  on  the 
production  capacity  is  a  daily  matter,  not 
an  hourly  matter.  We  find  that  it  makes 
no  difference  to  our  production  capacity 
how  the  load  fluctuates  through  the 
hours.  That  point  brought  out  by  Mr. 
Haase  a  couple  of  years  ago  is  in  the 
records  of  the  Rate  Structure  Committee 
— that  the  demand  should  be  divided  in¬ 


to  two  parts,  that  having  to  do  with  dis¬ 
tribution  capacity  being  called  hourly 
demand,  and  that  having  to  do  with  pro¬ 
duction  capacity  being  called  daily  man¬ 
ufacturing  demand. 

Now,  as  to  the  other  question,  in  mak¬ 
ing  a  contract  with  that  man,  we  would 
find  out  whether  he  was  going  to  be  on 
the  following  winter.  It  would  depend 
on  his  connected  load  and  the  general 
routine  of  his  factory.  We  would  decide 
on  an  estimated  demand  and  bill  him 
through  the  summer  on  the  estimated 
demand,  and  if  his  winter  demand  did 
not  reach  the  estimated  demand,  then  we 
would  make  him  a  rebate. 

That  was  thought  to  be  the  most  equi¬ 
table  way.  You  know,  you  do  not  have 
hundreds  of  thousands  of  customers  on 
this  rate,  and  you  can  deal  with  each 
case  on  its  merits. 

R.  B.  Stearns  (Dallas,  Tex.)  :  May  I 
ask  the  speaker  if,  in  the  study  of  his 
subject,  he  made  any  comparable  cases 
with  respect  to  electric  power  companies. 
This  rate  of  about  fifty  cents  as  a  mini¬ 
mum  strikes  me  as  being  perhaps  some¬ 
what  in  excess  of  the  cost  for  certain  in¬ 
dustries  to  change  over  from  the  electric 
service.  I  am  wondering  if  there  were 
any  comparisons  made  in  the  study? 

T.  V.  Purcell  (Chicago,  Ill.)  :  Well, 
if  I  understand  that  question  correctly, 
we  feel  that  our  rate  now  underbids  any 
electric  rate  in  Chicago,  for  most  proces¬ 
ses.  We  very  reluctantly  agree,  among 
ourselves,  that  there  are  one  or  two 
things  that  we  cannot  do  as  economically 
with  gas  as  with  electric  current  on  the 
prices  existing  in  Chicago.  That  is  on 
just  one  or  two  processes.  But  in  every 
other  industrial  use  and  in  every  other 
heating  process,  we  feel  sure  that  this 
rate  underbids  the  electric  rate. 
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E.  L.  Hall  (Portland,  Ore.)  :  I  cannot 
say  how  much  I  am  impressed  with  Mr. 
Purcell’s  paper.  I  think  it  is  the  most 
constructive,  progressive  and  far-reach¬ 
ing  paper  that  we  have  had  along  indus¬ 
trial  lines,  if  not  along  rate  structure 
line§. 

We  are  particularly  interested  in  this 
new  way  of  handling  rates,  on  account 
of  our  situation  in  Portland,  Oregon, 
where  we  have  a  very  large  house-heat¬ 
ing  peak  load.  To  appreciate  how  much 
that  is,  I  might  say  that  50  per  cent  of 
our  plant  only  operates  for  about  ten 
days  in  the  year.  Conceding,  of  course, 
that  that  investment  is  adequately  cared 
for  by  the  house  heating  business,  and 
we  think  it  is,  then  we  have  before  us  a 
very  wonderful  opportunity  for  mer¬ 
chandising  industrial  gas. 

In  our  local  situation,  and  I  imagine 
there  are  other  situations  where  the  same 
difficulty  would  be  encountered,  we  have 
a  fixed  rate,  such  as  is  suggested  by  Mr. 
Purcell,  of  a  certain  price  per  thousand 
feet  of  gas,  and  we  are  somewhat  handi¬ 
capped  in  the  possibility  of  applying  that 
rate  to  our  present  industrial  business. 
This  is  more  particularly  true  since  that 
industrial  business,  we  all  concede,  along 
with  various  other  kinds  qf  business,  is 
served  at  rates  necessary  to  retire  our 
losses  on  the  residential  business.  If  we 
then  take  on  certain  loads  at  these  per¬ 
fectly  feasible  prices,  we  are  confronted 
with  our  inability  to  make  up  our  resi¬ 
dential  losses  elsewhere. 

That  is,  of  course,  a  local  condition. 
Other  people  may  have  that  same  condi¬ 
tion.  That  is  the  reason  I  bring  it  up. 
Hence,  we  are  trying  to  work  out  some 
scheme  along  this  particular  line  that 
will  not  involve  a  fixed  price.  We  are 
trying  to  consider  several  alternatives, 
one  of  which  is  an  optional  demand  rate, 


in  which  we  would,  ourselves,  assess  the 
demand  according  to  the  circumstances, 
and  thereby  eliminate  the  production  de¬ 
mand  charge  where  the  customer’s  busi¬ 
ness  was  off-peak  from  our  gas  plant 
standpoint. 

We  are  also  considering  the  possibil¬ 
ity  of  putting  in  commodity  rates. 

I  bring  these  points  up  to  show  that 
the  problem  is  intimately  associated  with 
our  house-heating  load. 

The  application  of  the  rate  on  a  fixed 
basis  is  also  somewhat  hazardous,  in  our 
opinion.  Mr.  Purcell  did  mention  the 
fact  that  short  main  extensions  might 
have  to  be  made.  But  there  is  also  an¬ 
other  consideration,  and  that  is  that 
there  are  sections  of  the  city  where  the 
use  of  gas  has  been  largely  done  away 
with,  principally  in  the  downtown  dis¬ 
tricts  where  stores  have  taken  the  place 
of  the  old  residences  on  those  streets. 
We  have  there  a  condition  where  Mr. 
Purcell’s  paper  applies. 

We  have  other  districts,  rapidly  grow¬ 
ing  districts,  where  railroad  sidetracks 
have  opened  up  new  areas  for  industrial 
business,  and  there  the  main  extension 
proposition  is  very  serious.  In  our  case, 
in  Portland,  with  new  industries  coming 
into  a  growing  western  city,  a  fixed  price 
of,  say,  47  cents  per  1,000,  or  something 
like  that,  would  embarrass  us  quite  a 
bit  and  introduce  conditions  which  might 
be  very  serious. 

So  we  think  that  we  would  like  to 
have  the  utmost  flexibility  in  the  rate. 
Of  course,  the  ideal  condition  would  be 
to  have  the  rate  a  four-part  rate  and  to 
assess  the  demand  factor  as  the  condi¬ 
tions  might  warrant.  I  think  that  is 
probably  what  we  will  come  to. 

There  is  another  very  important  mat¬ 
ter  that  is  directly  brought  out  in  con- 
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nection  with  this  paper,  and  that  is  the 
necessity  of  somewhat  modernizing  or 
explaining  our  four-part  rate.  Mr.  Pur¬ 
cell  has  given  us  an  example  of  what  we 
need  in  our  principles.  We  would  like  to 
take  the  four-part  rate  and  be  able  to 
work  out  these  factors  that  Mr.  Purcell 
has  told  us  about.  At  the  same  time,  in 
my  very  humble  judgment,  there  are  cer¬ 
tain  things  about  the  Rate  Structure 
Committee’s  report  of  two  years  ago 
that  I  think  are  in  need  of  revision  or 
study.  I  may  be  absolutely  wrong  about 
this,  but  I  think  that  certain  of  the 
charges,  allocation  of  rates  or  principles 
of  allocation  of  customers’  charges,  are 
not  such  as  to  do  justice  to  the  commod¬ 
ity  factor,  in  fact,  they  do  too  much 
justice.  I  think  that  the  customers  are 
being  overcharged  with  certain  alloca¬ 
tion  of  expenses  in  that  definition  of  the 
1923  Rate  Structure  Committee,  which  is 
probably  being  used  by  all  of  us  as  a 
basis  for  our  computations. 

There  is  also  another  very  wild  theory 
of  our  own  in  Portland,  which  we  are 
trying  to  work  out,  but  have  not  reached 
any  conclusion  on  yet.  We  feel  that  al¬ 
locating  all  of  the  production  investment 
to  production  demand  is  wrong,  in  prin¬ 
ciple,  that  that  portion  representing  a 
hundred  per  cent  load  factor  should  be 
assessed  to  commodity. 

I  have  discussed  that  question  with  a 
number  of  rate  engineers  and  their  gen¬ 
eral  idea  was  that  it  did  not  make  very 
much  difference  which  way  you  made 
that  allocation,  that  the  net  result  would 
be  the  same. 

Just  recently  we  have  gone  over  our 
cost  analysis  very  thoroughly,  and  we 
find,  in  our  own  particular  case,  a  differ¬ 
ence  of  15  cents  per  1,000  feet  of  com¬ 
modity — according  to  how  you  allocate 
these  charges. 


So  I  would  suggest,  if  my  remarks 
sound  reasonable,  that  the  matter  be 
called  to  the  attention  of  our  Rate  Struc¬ 
ture  Committee. 

C.  S.  Reed  (New  York,  N.  Y.)  :  Re¬ 
cently  I  had  occasion  to  read  the  minutes 
of  several  gas  conventions,  of  twenty- 
five  or  more  years  ago.  Apparently, 
many,  if  not  most  of  the  gas  men  of 
those  days,  thought  that  gas  should  be 
sold  at  one  price  per  thousand,  regard¬ 
less  even  of  quantity. 

It  took  about  thirty  years,  I  found,  to 
establish  the  principle  of  allowing  a  dif¬ 
ferent  rate  for  fuel  gas  than  for  that 
sold  for  lighting  purposes. 

Mr.  Purcell’s  paper  shows  a  decided 
contrast,  and  a  very  pleasing  contrast,  to 
the  attitude  displayed  in  the  days  gone 
by,  both  in  that  it  advocates  more  rates 
and  that  it  advocates  rates  with  demand 
clauses. 

Those  of  us  who  are  connected  with 
combination  gas  and  electric  utilities, 
think  nothing  of  having  twenty  to  fifty 
electric  rate  schedules,  and  generally 
confine  ourselves  to  one  gas  schedule. 

Recently  I  was  told  that  a  nearby 
State  Commission  had  ordered  every 
electric  utility  in  the  State  to  submit  a 
detailed  analysis,  showing  the  rate  of  re¬ 
turn  on  each  class  of  business  served. 
Judging  by  analyses  we  have  made,  it  is 
probable  that  most  of  such  reports  will 
show  that  the  company  is  making  about 
four  per  cent  on  its  power  business  and 
about  twelve  to  eighteen  per  cent  on  its 
lighting  business,  based  on  a  purely 
theoretical  apportionment.  The  cry  is 
then  likely  to  be  raised  for  a  cut  in  light¬ 
ing  rates  at  the  expense  of  the  power 
users,  forgetting  the  additional  business 
scheme  under  which  most  of  that  power 
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was  taken  on  and  by  means  of  which  the 
electric  lighting  rates  have  been  reduced 
to  their  present  low  figure. 

I  do  not  mention  this  in  an  effort  to 
discourage  the  filing  of  industrial  gas 
rates,  based  on  the  additional  cost  addi¬ 
tional  business,  for  I  heartily  concur 
with  Mr.  Purcell  as  to  the  need  for  such 
rates.  I  would  like  to  suggest,  however, 
that  every  such  rate  filed  with  the  Com¬ 
mission  should  carry  a  written  explana¬ 
tion  of  the  theory  used,  also,  if  a  formal 
order  is  issued  by  the  Commission,  ap¬ 
proving  the  rate,  we  should  endeavor  to 
see  that  this  order  also  embodies  such  an 
explanation.  We  may  need  it  sometime 
in  the  future  when  the  spoken  word  is 
forgotten  and  when  the  mistaken  argu¬ 
ment  is  raised  that  the  domestic  cus¬ 
tomers  are  being  exploited  for  the  bene¬ 
fit  of  the  low  rate  industrial. 

Another  suggestion  might  be  made  for 
the  benefit  of  those  companies  where  a 
new  low  industrial  rate  is  likely  to  make 
too  great  a  cut  to  the  present  industrial 
customers.  Such  a  case  could  be  handled 
by  making  the  demand  charge  high  and 
then  estimating  the  demand  at  from 
fifty  to  sixty  per  cent  of  the  actual  de¬ 
mand  for  special  load  conditions.  Such 
a  scheme  is  also  advantageous  where  a 
company  is  uncertain  as  to  how  low  a 
rate  it  can  safely  offer  and  wishes  to  ex¬ 
periment.  It  is  much  easier,  after  ex¬ 
perimenting,  to  raise  the  estimated  de¬ 
mands  on  additional  customers  than  it  is 
to  raise  a  published  demand  rate. 

I  am  forced  to  disagree  with  Mr.  Pur¬ 
cell  as  to  the  non-competitive  nature  of 
any  branch  of  our  business,  but  as  that 
pertains  to  other  than  industrial  busi¬ 
ness,  I  will  not  take  up  your  time  dis¬ 
cussing  it  here. 

As  for  Mr.  Hall’s  statement  as  to  the 
hundred  per  cent  load  factor  on  the  pro¬ 


duction  investment  cost,  and  as  to  figur¬ 
ing  the  costs  of  a  plant  which  if  oper¬ 
ated  at  a  hundred  per  cent  load  factor, 
would  deliver  the  same  total  quantity 
of  gas  as  the  company  now  puts  out, 
that  it  seems  to  me,  would  determine 
only  the  additional  demand  cost  of  your 
peak  load,  and  then  you  would  turn 
around  and  assess  that  additional  de¬ 
mand  cost  not  only  on  those  customers 
that  caused  the  additional  demand,  but 
also  on  your  hundred  per  cent  load  fac¬ 
tor  customers,  which  would  be,  manifest¬ 
ly,  very  unjust.  That,  however,  is  a  mat¬ 
ter  of  rate  structure,  and  I  do  not  believe 
I  would  care  to  go  into  it  any  further  in 
the  industrial  gas. 

C.  C.  Krausse  (Baltimore,  Md.)  :  I 
would  like  to  ask  Mr.  Purcell  how  he 
justifies  the  elimination  of  the  entire 
fixed  charge,  and  also  if  he  has  included 
in  his  setup  the  cost  per  1,000  for  ob¬ 
taining  new  business. 

T.  V.  Purcell  (Chicago,  Ill.)  :  It  is 

hard  to  see  why  anybody  should  be  able 
to  get  gas  without  paying  some  part  of 
the  fixed  charges.  It  will  be  remembered, 
of  course,  in  that  47  cent  per  1,000  rate, 
and  I  think  Mr.  Hall  may  have  mis¬ 
understood  that,  since  he  talked  about 
that  as  being  a  fixed  rate,  that  is  not 
any  part  of  the  rate  at  all.  That  47  cents 
was  merely  the  development  of  the  cost, 
and  is  reflected  in  the  rate  as  the  last 
step  of  the  rate,  which  is  45  cents.  But  it 
will  be  remembered  that  in  that  47  cent 
rate  there  was  a  ten  cent  charge  for  pro¬ 
duction  capacity,  and  as  long  as  a  man 
pays  more  than  47  cents  for  his  off-peak 
gas,  he  is  paying  ten  cents  for  produc¬ 
tion  capacity. 

There  is  a  term  in  rate  structure  called 
a  “scientific  rate,”  where  the  demand  and 
the  customer  and  the  commodity  charge 
are  exactly  as  the  allocation  falls  out. 
But  rates  are  rarely  filed  in  that  way, 
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and  it  will  be  found,  on  studying  this 
rate,  that  some  of  our  demand  charge  is 
in  the  commodity  charge,  and  that  takes 
care,  I  think  of  your  question. 

As  to  whether  we  included  the  cost  of 
obtaining  new  business,  I  am  going  to 
ask  Mr.  McKana  to  answer  that. 

G.  E.  McKana  (Chicago,  Ill.)  :  I  do 
not  think  we  included  that  in  the  cost 
figures,  but  assumed  that  on  account  of 
the  rate  being  considerably  higher  it 
would  include  items  such  as  general  ex¬ 
pense. 

T.  V.  Purcell  (Chicago,  Ill.)  :  I  think 
that  is  a  very  fair  question,  and  I  think 
that,  for  accuracy  in  the  setup,  it  should 
have  been  so  included.  But,  as  Mr.  Mc¬ 
Kana  stated,  after  we  established  prac¬ 
tically  what  we  must  get  in  order  to 
break  even  and  have  a  reasonable  return, 
then  we  proceeded  to  make  the  rate  and 
we  converted  the  whole  thing  into  round 
numbers  and  that  takes  care  of  all  small 
omissions,  such  as  the  cost  of  obtaining 
new  business. 

E.  Haase  (Milwaukee,  Wis.)  :  I  can¬ 
not  disagree  with  or  criticize  Mr.  Pur¬ 
cell’s  paper. 

In  the  appendix  of  one  of  the  Rate 
Structure  Committee’s  Reports,  it  is 
shown  that  a  similar  study  was  made  for 
another  city  and  the  conclusions  arrived 
at  are  very  similar  to  those  Mr.  Purcell 
has  arrived  at.  That  is  not  nearly  so 
complete  a  study  of  this  problem  as  Mr. 
Purcell’s  paper  is.  The  beauty  of  Mr. 
Purcell’s  paper  is  that  it  is  based  upon 
an  actual  presentation  of  a  rate  case  be¬ 
fore  a  Commission.  The  foundation  for 
this  paper  is  that  presentation.  The  ar¬ 
gument  was  made  to  the  Commission  for 
allowing  this  rate. 

The  thought  may  arise  that  the  foun¬ 
dation  for  this  rate  may  be  somewhat 


shifted.  It  is  based  upon  the  fact  that 
the  maximum  demand  of  the  domestic 
customers  is  on  Thanksgiving  Day  and 
that  of  the  industrial  customers  on  other 
days.  It  is  not  likely  that  that  will 
change.  Going  over  a  period  of  a  great 
many  years,  we  have  found  that  that 
condition  prevails.  Even  if  the  habit  of 
cooking,  as  on  Thanksgiving  Day,  were 
modified,  it  would  still  be  true  that  on 
Sundays  the  demand  would  be  similar 
to  that  which  is  shown  to  have  occurred 
on  Thanksgiving  Day.  And -there  is  still 
a  wide  margin  between  the  demand  of 
the  domestic  customers,  as  evidenced  on 
Sundays  and  Thanksgiving  Day,  and  the 
demand  of  all  customers  on  days  when 
the  industrial  demand  also  prevails. 

I  am  familiar  with  the  history  of  the 
development  of  this  rate  structure  for 
Chicago.  Being  close  neighbors,  we  have 
conferred  a  good  deal  over  a  period  of 
years,  and  it  was  interesting  to  me  to 
observe  how  this  study  developed 
through  the  co-operation  of  the  rate  men 
and  the  industrial  men  in  that  organiza¬ 
tion. 

I  think  it  is  a  very  hopeful  sign  that 
men  like  Mr.  Hall,  of  Portland,  begin 
to  disagree  with  some  of  the  findings  and 
some  of  the  statements  concerning  rate 
problems  that  have  been  made  in  the 
past.  An  entire  agreement,  a  standard 
formula  for  all  situations,  is  entirely  im¬ 
possible,  and  it  is  perhaps  true  that  the 
earlier  rate  structure  reports  are  frag¬ 
mentary  and  perhaps  not  clear ;  yet,  it 
was  always  in  the  minds  of  some  of  these 
writers  that  in  building  up  the  cost  of 
any  one  class  of  business,  the  determina¬ 
tion  of  the  demands  would  largely  create 
very  greatly  differential  rates  between 
one  class  of  business  and  another.  It 
depends  entirely,  as  Mr.  Reed  has  said, 
upon  the  assignment  of  the  size  of  the 
demand,  whether  that  be  of  plant  de- 
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mand  or  of  distribution  demand.  And 
as  I  said,  I  think  it  is  very  interesting 
that  we  begin  to  get  questions  on  this, 
or  disagreements,  in  our  efforts  to  apply 
this  to  different  problems  that  arise  in 
the  different  locations. 

The  Chairman:  We  are  honored  this 
afternoon  by  the  President  of  the  Asso¬ 
ciation,  and  before  I  take  the  privilege 
of  calling  on  him  for  a  few  remarks,  I 
want  to  thank  him,  on  behalf  of  this  Sec¬ 
tion,  for  his  encouragement  and  leader¬ 
ship  which  has  made  possible  the  prog¬ 
ress  that  has  been  made  by  this  Section, 
which  I  believe  marks  not  only  the  be¬ 
ginning  of  a  real  era  for  industrial  gas, 
but  marks  the  understanding  that  is  nec¬ 
essary  for  the  Section  to  carry  on  the 
work  that  the  engineering  end  and  the 
sales  end  have  understood  for  a  long 
time. 

The  President:  Gentlemen,  I  realize 
that  this  Section  is  the  great  salvation 
of  the  gas  industry,  and  I  think  it  has 
been  pointed  out  quite  clearly  by  the 
paper  that  has  just  been  read  on  rates, 
and  by  the  discussion  on  rates,  that  it  is 
only  possible  to  reduce  the  rates  to  the 
residential  customer,  the  domestic  user, 
and  others,  by  the  development  of  the 
use  of  gas  in  the  valley,  and  the  maxi¬ 
mum  use  of  the  investment,  and  that  can 
only  be  done  by  having  proper  rate 
structures. 

I  have  realized  that  for  a  great  many 
years.  I  was  on  Rate  Committees  with 
Mr.  Haase,  a  good  many  years  ago,  with 
the  National  Electric  Light,  and  later 
with  the  National  Gas  Association.  I 
have  been  a  student  of  rate  problems  for 
some  time,  and  have  discussed  them  with 
Mr.  Hall.  And  I  think  I  have  discussed 
rate  problems  with  pretty  nearly  every¬ 
body  in  this  room,  who  has  been  a  stu¬ 
dent  of  rates,  for  probably  the  past  fif¬ 
teen  years. 


It  is  a  great  disappointment  to  me  not 
to  have  been  able  to  attend  all  of  the 
conferences  that  you  gentlemen  have 
had,  because,  as  I  stated  in  the  begin¬ 
ning,  I  fully  appreciate  that  you  are  the 
salvation  of  the  gas  industry.  There  is 
no  question  about  that. 

There  is  one  suggestion  that  I  would 
like  to  make,  and  that  is  that  I  think  in 
the  future  we  should  attempt  to  get  our 
papers  out  earlier.  In  some  instances, 
the  number  of  papers  that  were  sent  out 
before  this  meeting  or  before  the  meet¬ 
ing  was  started  in  Atlantic  City,  ran 
from  13  per  cent  to  as  high  as  70  per 
cent,  in  the  various  Sections.  That  does 
not  give  a  person  an  opportunity  to  read 
the  paper.  I  read  Mr.  Purcell’s  paper 
very  thoroughly,  and  read  it  the  second 
time.  I  wrote  Mr.  Purcell  about  it,  and 
I  would  like  to  have  done  the  same  thing 
with  some  of  the  other  papers,  but  un¬ 
fortunately,  I  did  not  have  an  opportuni¬ 
ty* 

Gentlemen,  I  will  not  take  up  any 
more  of  your  time.  I  thank  you  very 
kindly,  and  I  am  afraid  that  your  Chair¬ 
man  has  given  me  much  more  credit 
than  I  deserve.  I  want  to  say,  in  conclu¬ 
sion,  that  the  gas  industry  is  under  the 
greatest  obligation  to  your  Chairman 
and  to  the  members  of  your  committees 
and  to  the  members  of  this  Section,  for 
the  work  that  they  have  done  during  the 
past  year.  I  think  you  have  done  more 
for  the  gas  industry  during  the  past 
year  than  anybody  realizes,  except  those 
who  are  very  intimately  in  contact  with 
and  have  been  students  of  these  subjects. 

The  Chairman:  We  are  also  privileged 
to  have  with  us  our  Secretary-Manager. 
I  have  had  the  opportunity,  during  this 
year,  of  being  in  close  touch  with  him, 
and  he  certainly  is  back  of  this  Section 
one  hundred  per  cent. 
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The  Secretary-Manager:  Mr.  Chair¬ 
man  and  members  of  the  Industrial  Gas 
Section : 

I  have  had  occasion,  early  in  the  week, 
to  comment  on  the  fact  that  the  Presi¬ 
dent,  when  he  precedes  me,  makes  about 
the  remarks  that  I  would  have  made, 
and,  therefore,  I  can  usually  just  endorse 
what  he  has  said. 

I  would  like  to  express  particular 
pleasure,  as  he  has  done,  in  the  paper 
presented  by  Mr.  Purcell,  which  aroused 
the  attention  of  all  of  us  when  it  first 
came  to  Headquarters,  and  which  has 
been  the  subject  of  so  much  comment, 
so  much  favorable  criticism,  in  this 
meeting  and  in  the  General  Session.  It 
is  a  very  valuable  contribution  to  the 
work  of  your  Section  and  to  the  work 
of  the  Association. 

Mr.  Loebell,  whose  retirement  as 
Chairman  of  this  Section  we  all  regret, 
has  done  a  notable  work  in  the  past  year, 
and  has  laid  the  foundation  for  what  we 
\  believe  to  be  a  great  forward  impetus  in 
the  gas  industry. 

It  is  a  pleasure,  indeed,  to  see  you,  be¬ 
cause  you  keep  you  faces  to  the  rising 
sun. 

H.  H.  Clark  (Chicago,  Ill.)  :  Outside 
of  the  fact  that  the  Washington  team 
got  four  runs  in  the  first  inning  this 
business  of  industrial  rates  is  so  new  and 
so  interesting  that  I  am  surprised  to 
hear  industrial  men  get  up  and  say  that 
Mr.  Purcell  left  out  something.  I  was 
under  the  impression  that  he  put  in  too 
much. 


a  dollar;  but  when  you  have  a  fire,  the 
piano  goes  in  at  $500,  and  your  other 
stuff  in  proportion. 

In  getting  up  an  industrial  rate,  in  a 
company  which  has  no  rate,  be  a  little 
bit  liberal,  because  you  will  not  get  all 
the  business  the  first  day  you  file  the 
rate.  You  may  have  to  work  hard  for 
several  years  to  get  it.  In  any  event, 
take  a  liberal  attitude. 

This  rate  has  only  been  in  effect  in 
Chicago  since  August.  It  is  too  soon  to 
say  much  about  its  effect. 

H.  A.  Clark  (Detroit,  Mich.)  :  I  would 
like  to  ask  Mr.  Purcell  is  the  2.75  per 
cent  for  “retirement  expense  and  insur¬ 
ance”  the  charge  against  the  retirement 
fund  of  the  new  equipment  that  is  put 
in  in  order  to  furnish  the  new  gas? 

T.  V.  Purcell  (Chicago,  Ill.):  Yes, 
that  is  the  case.  That  would  be  pipe¬ 
lines  and  meters  and  some  mains. 

H.  A.  Clark  (Detroit,  Mich.)  :  That 
would  seem  to  be  about  a  thirty-five  year 
life  for  that  type  of  equipment. 

T.  V.  Purcell  (Chicago,  Ill.) :  It  was 
about  on  that  basis  that  it  was  figured. 

G.  D.  Yeaton  (Providence,  R.  I.)  : 
May  I  ask  what  the  attitude  of  the  Util¬ 
ity  Commission  was  to  a  rate  of  this 
type  ? 

T.  V.  Purcell  (Chicago,  Ill.)  :  I  think 
that  question  is  best  answered  by  the 
fact  that  they  permitted  the  rate  to  be¬ 
come  effective. 


It  is  something  like  personal  affairs.  The  Commissions  protect  themselves 
When  you  are  making  up  your  income  by  saying  very  little,  unless  they  have  to. 
tax  report  for  the  assessor,  you  put  the  There  was  no  order  handed  down  in  this 
piano  in  at  $50  and  your  silverware  at  case.  In  Illinois  it  is  not  necessary.  We 
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simply  file  a  rate,  and  lacking  any  oppo¬ 
sition  it  becomes  a  law.  But  that  does 
not  mean  that  the  Commission  did  not 
thoroughly  study  the  theories  and  the 
principles  on  which  we  founded  the  rate. 
They  did  study  them,  and  they  did  satis¬ 
fy  themselves,  and  we  feel  that  a  prece¬ 
dent  has  been  established  in  Illinois  that 
may  be  of  great  assistance  in  other 
states. 

G.  E.  McKana  (Chicago,  Ill.)  :  Mr. 
Purcell’s  paper  brings  out  the  import¬ 
ance  of  knowing  the  characteristics  of 
the  industrial  load  and  its  relation  to  the 
load  of  the  system,  as  a  whole. 

The  difficulty  in  handling  such  in¬ 
formation  in  the  past  has  been  the  lack 
of  a  proper  instrument.  We  have  had 
available  to  us  for  the  last  few  months 
a  printing  attachment  for  a  regular 
meter,  which  does  the  same  work  as  the 
electrical  people  do.  With  the  informa¬ 
tion  obtained,  we  are  able  to  tell  our  low 
curves  for  industrial  load  and  get  an  ex¬ 
act  picture  of  just  how  our  gas  is  being 
used. 

By  taking  a  sufficient  number  of  these 
load  diagrams,  we  can  build  up  an  esti¬ 
mated  curve  to  give  us  a  very  accurate 
picture  of  the  industrial  load,  as  a  whole. 

We  found,  from  a  study  of  these 
curves,  that  the  industrial  load  was 
practically  off  on  Sundays  and  holidays. 
On  week  days  between  five  and  six,  when 
the  maximum  occurs,  the  load  is  very 
much  smaller  than  it  is  during  the  day. 
We  found  that  we  were  able  to  take  on 
a  very  large  increase  in  industrial  load, 
several  times  what  we  have  at  present, 
without  any  increase  in  our  maximum 
demand.  And  that,  of  course,  was  the 
basis  upon  which  we  were  able  to  make 
quite  a  large  reduction  in  costs.  A  large 
hotel,  for  example,  may  use  the  same 


amount  of  gas  as  an  industrial  customer, 
may  have  exactly  the  same  hourly  and 
twenty-four  hour  demand,  and  therefore 
the  same  load  factor,  but  will  have  its 
maximum  demand  at  practically  the 
same  time  as  the  industrial.  Therefore, 
the  cost  would  be  several  cents  greater 
than  for  the  industrial. 

C.  M.  Grow  (Los  Angeles,  Cal.)  :  That 
paper  certainly  is  very  fine.  The  prin¬ 
ciple  made  use  of  in  allocating  the  vari¬ 
ous  units  to  make  up  the  cost,  is  real 
pioneering,  in  my  opinion  and  very  won¬ 
derful  calculation.  The  object  evidently 
is  twofold,  first  to  get  the  business  that 
it  now  enjoys  over  other  fuel,  and  the 
second  one,  that  of  leveling  the  curve. 
I  think  the  rate  will  get  the  business,  no 
question  about  that. 

I  am  not  sure  that  I  understand  clear¬ 
ly  just  whether  or  not  it  is  the  greatest 
incentive  that  could  be  offered  for  using 
gas  in  off-peak  periods.  If  the  demand 
between  the  hours  of  seven  at  night  and 
five  in  the  morning  were  disregarded  in 
that  chart,  and  if  the  greatest  demand  in 
any  month  during  the  Winter  period 
would  obtain  rather  than  the  greatest 
demand  for  any  hour  or  day  during  the 
Winter,  it  would  be  a  great  incentive  for 
certain  plants  to  improve  their  methods, 
keep  down  the  peak  and  use  more  gas 
during  the  night  period.  I  offer  that  as  a 
suggestion. 

T.  V.  Purcell  (Chicago,  Ill.):  Mr. 
Grow  has  made  a  very  excellent  point. 
Rates  should  be  constructed  and  the  de¬ 
mand  charge  so  contrived  that  the  cus¬ 
tomer’s  load  factor  will  be  improved. 
That  is  the  way  to  get  the  equipment 
into  use  and,  of  course,  that  has  to  be 
suited  to  a  locality  and  to  a  situation. 
We  think,  for  our  own  purposes,  in 
Chicago,  that  the  way  we  build  up  these 
demand  charges  rather  suits  our  situa- 
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tion  better  than  any  other  thing  that 
we  could  do.  '  Mr.  Grow’s  point  should 
be  taken  into  consideration  when  a  rate 
is  being  constructed. 

C.  M.  Grow  (Los  Angeles,  Cal.)  :  If 
there  were  an  incentive,  there  are  at  least 
a  dozen  different  industries,  clay,  brick, 
glass,  and  others,  that  would  use  gas 
between  the  hours  of  seven  at  night  and 
nine  in  the  morning. 

T.  V.  Purcell  (Chicago,  Ill.)  :  That  is 
a  very  interesting  point  that  the  mem¬ 
bers  of  the  Rate  Structure  Committee 
will  recognize  in  a  moment.  As  far  as 
production  capacity  is  concerned,  it  does 
not  matter  whether  the  man  runs  all 
night  or  all  day ;  so  long  as  he  runs  at 
all  any  time  in  the  twenty-four  hours,  he 
has  his  influence  on  the  manufacturing 
demand  and  he  must  pay  his  share  of 
that.  With  respect  to  distribution  of 
cost,  if  he  comes  on  at  night  he  can  be 
relieved  of  the  distribution  of  fixed 
charges. 

\  - 


We  have  found,  in  Chicago,  that  there 
is  not  much  to  be  expected  from  night¬ 
time  loads,  on  account  of  the  fact  that 
labor  has  to  be  paid  time  and  a  half  for 
night  work.  That  served  us  in  good 
stead  at  one  time,  when  the  elecric  com¬ 
pany  offered  some  of  our  industrial  gas 
consumers  very  attractive  night-time 
rates,  and  they  were  refused  and  we  con¬ 
tinued  to  serve  gas,  because  of  the  very 
high  cost  of  the  labor  that  would  be  in¬ 
volved  in  running  a  factory  at  night. 

The  Chairman:  I  am  very  glad  that 
we  have  had  the  discussion  on  this  sub¬ 
ject,  and  I  am  in  hopes  that  the  indus¬ 
trial  man  will  realize  that  what  he  has 
set  up  as  a  sales  resistance  is  very  rapid¬ 
ly  being  removed. 

I  want  to  thank  Mr.  Purcell,  in  behalf 
of  this  Section,  for  the  wonderful  contri¬ 
bution  he  has  given  us  and  the  help 
which  that  contribution  is  going  to  give 
us  in  attracting  the  attention  of  all  the 
managers  of  all  of  the  gas  companies  to 
the  methods  to  be  pursued  for  obtaining 
industrial  business  on  a  large  scale. 


REPORT  OF  ORGANIZATION  AND  WORK  OF  THE 
COMMITTEE  ON  GAS  DEMAND  METERS 


J.  P.  Leinroth,  Newark,  N.  J. 


During  the  year  1923-24,  a  joint  com¬ 
mittee  of  the  Industrial  and  Distribution 
groups  took  up  the  study  of  gas  demand 
meters.  As  a  result  of  this  joint  commit¬ 
tee’s  work,  the  following  recommenda¬ 
tions  were  presented  and  passed  by  the 
respective  committees  at  the  1924  Con¬ 
vention  of  the  American  Gas  Association, 
at  Atlantic  City. 

“Inasmuch  as  the  subject  of  demand 
meters  and  demand  rates  covers  such  a 


broad  territory,  the  present  committee 
thinks  that  this  work  should  be  continued 
and  the  scope  broadened.  It  recommends 
that  a  committee  be  appointed  of  repre¬ 
sentatives  of  the  Rate  Structure  Commit¬ 
tee,  the  Distribution  Committee,  the  In¬ 
dustrial  Gas  Section,  and  the  Committee 
on  Measurement  of  Large  Volumes  of 
Gas. 

“The  work  of  this  committee  should 
be  to  decide  upon  specifications  for  gas 


701 


demand  meters,  to  standardize  on  a  time 
interval  on  which  demand  shall  be  based, 
and  to  impress  upon  the  meter  manufac¬ 
turers  that  the  situation  in  the  growing 
industrial  gas  field  calls  for  radical  im¬ 
provement  in  metering  equipment.” 

On  April  18,  1925,  the  following  com¬ 
mittee  was  appointed : 

Irving  K.  Peck,  Gas  Engineer,  Mid¬ 
land  Utilities  Co.,  representing  the  Dis¬ 
tribution  Committee ; 

J.  P.  Leinroth,  Gen.  Industrial  Fuel 
Representative,  Public  Service  Electric 
and  Gas  Company,  representing  the  In¬ 
dustrial  Gas  Section ; 

T.  R.  Weymouth,  President,  Iroquois 
Gas  Company,  representing  the  Commit¬ 
tee  on  Measurement  of  Large  Volumes 
of  Gas ; 

G.  I.  Vincent,  Manager,  Syracuse 
Lighting  Co.,  representing  the  Rate 
Structure  Committee; 

H.  C.  Deffenbaugh,  Statistician,  Ro¬ 
chester  Gas  &  Electric  Corporation, 
Chairman. 

A  meeting  of  this  committee  was  held 
in  Rochester,  New  York,  April  29,  1925. 
At  this  meeting  the  situation  was  dis¬ 
cussed  and  recommendations  were  drawn 
up  to  cover  the  field  of  application  and 
type  of  demand  device  desired  by  the 
committee.  These  recommendations  were 
submitted  at  the  Distribution  Conference 
in  Detroit,  June  12th,  and  after  a  minor 
charge  were  approved  as  follows : 

Recommendations  of  the  Committee 
on  Gas  Demand  Meters  of  the  Ameri¬ 
can  Gas  Association 

Field  of  Application 

The  gas  demand  measuring  device  will 
find  its  principal  field  of  usefulness  in 
industrial  and  large  house  heating  appli¬ 
cations,  since  in  these  fields  is  to  be  found 
the  widest  fluctuation  in  gas  demand.  For 
general  application  in  cases  where  the 
larger  part  of  the  load  consists  of  domes¬ 


tic  use,  including  incidental  house  heating, 
it  will  be  necessary  to  develop  a  device 
of  low  cost  in  order  to  make  its  use  prac¬ 
ticable. 

The  Type  of  Device  Required 

It  may  be  either  a  complete  unit  con¬ 
sisting  of  a  gas  meter  with  which  is  in¬ 
corporated  the  demand  device,  it  may  be 
a  demand  attachment  which  may  be  read¬ 
ily  attached  to  any  standard  type  of  gas 
meter,  or  it  may  be  a  separate  attachment 
which  may  be  connected  in  the  gas  service 
line  at  the  consumer’s  meter. 

It  is  probable  that  the  largest  field  of 
usefulness  of  a  demand  attachment  will 
be  that  where  the  demand  device  can  be 
attached  to  the  meter  by  the  company. 
With  such  an  instrument,,  no  change  in 
the  metering  installation  would  be  neces¬ 
sary  and  it  would  not  be  necessary  for  the 
companies  to  buy  a  large  supply  of  differ¬ 
ent  sized  metering  units  in  order  to  take 
care  of  their  needs.  The  use  of  such  an 
attachment  would  be  limited  entirely  to 
installations  where  all  consumption  could 
be  measured  through  one  meter  as  the 
difficulty  in  providing  a  demand  instru¬ 
ment  which  would  totalize  the  readings  of 
a  bank  of  meters  would  make  such  an 
adaptation  prohibitive.  It  seems  impera¬ 
tive  that  a  large  volume  gas  meter  be  de¬ 
veloped  to  take  the  place  of  a  bank  of  five 
to  thirty  meters  which  are  often  required 
to  measure  the  consumption  of  a  large 
industrial  gas  consumer.  In  the  develop¬ 
ment  of  such  a  meter,  it  should  be  a  sim¬ 
ple  matter  to  adapt  to  it  a  demand  device 
so  that  not  only  the  consumption  but  the 
demand  could  be  obtained. 

Method  of  Recording  Demand 

The  demand  element  may  be  either  an 
indicating  or  a  recording  instrument.  In 
the  large  majority  of  cases,  the  indicating 
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type  will  be  used.  The  recording  type, 
that  is,  an  instrument  which  records  on  a 
chart  or  printed  strip  the  hour  by  hour 
consumption  would  generally  be  used  only 
where  the  hourly  load  curve  is  desired  or 
where  an  off-peak  rate  is  given.  If,  for 
instance,  the  day  demand  and  the  night 
demand  both  were  required,  then  the  re¬ 
cording  type  of  instrument  would  be 
necessary. 

Operation  of  Device 

If  operated  by  a  clock,  it  shall  have  a 
period  of  at  least  one  week  between  re¬ 
winding,  changing  charts  or  records.  If 
a  one  month  clock  could  be  obtained,  it 
would  be  of  great  advantage  to  the  gas 
companies  in  eliminating  the  weekly  trips 
for  winding. 

Demand  Interval 

It  shall  show  the  average  demand  over 
a  time  interval  of  either  fifteen  minutes, 
thirty  minutes  or  one  hour.  By  demand 
is  meant  the  maximum  average  rate  at 
which  gas  is  consumed.  If  the  device  is 
set  to  register  the  maximum  half-hour 
Consumption,  then  the  hourly  demand  is 
taken  as  twice  the  maximum  half-hour 
reading. 

Pressure  Drop 

Its  operation  shall  be  such  that  it  will 
cause  little  or  no  pressure  drop  in  con¬ 
sumer’s  gas  supply.  This  feature  is  more 
important  on  low  pressure  artificial  gas 
supply  than  in  high  pressure  or  natural 
gas  systems. 

It  was  also  voted  at  this  meeting  that 
copies  of  the  recommendations  be  sent  to 
the  gas  meter  manufacturers.  According¬ 
ly,  on  June  30th,  twenty-seven  manu¬ 


facturers,  or  individuals  interested  in  the 
development  of  gas  demand  meters,  were 
communicated  with.  Of  these  27,  26  com¬ 
panies  were  heard  from.  Of  those  reply¬ 
ing,  20  companies  either  directly  or 
through  affiliated  organizations,  were  in¬ 
terested  in  the  subject  or  were  working 
on  such  a  development.  One  company 
manufactured  a  device  which  did  not 
come  under  the  committee’s  specifica¬ 
tions  and  five  companies  were  not  in¬ 
terested  in  such  a  development. 

As  a  result  of  the  encouraging  replies 
received  from  the  manufacturers,  an  in¬ 
vitation  was  sent  out  to  the  manufactur¬ 
ers  to  meet  the  committee  on  September 
10th  at  the  office  of  the  Iroquois  Gas 
Company,  Buffalo,  New  York.  At  this 
meeting  there  was  a  surprisingly  large  at¬ 
tendance  of  representatives  of  meter  man¬ 
ufacturers,  quite  a  few  of  which  brought 
preliminary  blue  prints  of  devices  or  mod¬ 
ifications  of  their  metering  equipment  by 
means  of  which  demand  could  be  ob¬ 
tained.  Two  devices  for  attachment  to 
tin  meters  were  brought  by  representa¬ 
tives  and  their  action  explained.  Some 
of  the  devices  which  were  suggested  to 
the  committee  did  not  function  to  give 
the  form  of  record  desired  by  the  com¬ 
mittee  and  suggestions  were  made  to  the 
manufacturers  of  these  devices  as  to 
changes  which  could  be  made  to  give  the 
form  of  demand  record  desired. 

The  meeting  closed  with  a  request  by 
the  committee  that  the  manufacturers- 
have  exhibits  of  their  meters  at  the  Atlan¬ 
tic  City  Convention  and  from  the  enthusi¬ 
asm  shown  by  the  manufacturers,  it  ap¬ 
pears  to  the  Committee  that  the  problem 
of  demand  measurement  will  soon  be 
satisfactorily  solved. 


DISCUSSION 


H.  C.  Deffenbaugh  (Rochester,  N.  Y.) : 
I  think  we  have  things  coming  our  way. 


This  morning  the  Committee  on  Rate 
Fundamentals  put  the  “O.K.”  on  the 
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three-part  rate.  It  is  twenty-three  years 
since  Mr.  Doherty  sprung  this  on  the  gen¬ 
eral  public.  But  it  proves  that  “Good 
things  come  slowly.” 

Yesterday  afternoon  the  Accounting 
Section  had  an  excellent  paper  on  cost 
analysis,  and  I  would  suggest  that  you 
get  copies,  and  work  up  your  figures  and 
see  what  it  costs  you.  You  will  be  sur¬ 
prised  at  what  a  large  percentage  of 
your  expense  is  a  demand  expense. 

This  afternoon  we  had  an  excellent 
paper  on  the  application  of  these  costs, 
and  I  am  glad  to  know  that  we  beat  them 
all  by  a  couple  of  days  in  having  de¬ 
mand  meters  on  the  floor  of  the  Exhibi¬ 
tion. 

The  work  of  this  committee  is  a  splen¬ 
did  example  of  co-operation.  It  took  us 
an  hour  and  a  half  to  get  our  specifica¬ 
tions.  We  were  practically  unanimous. 
The  Distribution  Conference  took  our 
report  and  approved  it,  with  the  addi¬ 
tion  of  but  one  word.  The  manufacturers 
co-operated  with  us  by  their  ready  re¬ 
plies  to  our  letters  and  the  fact  that  they 
have  built  meters  and  put  them  on  exhi¬ 
bition.  We  have  meters  for  a  nickel,  for 
a  dollar,  thirty-nine  cent  ones  and  seven¬ 
ty-four  cent  ones.  There  is  a  place  for 


all  of  them.  They  may  not  all  be  perfect. 
They  may  not  be  exactly  what  you  want. 

In  six  months’  time  we  have  done 
wonders.  The  only  way  that  the  cost 
can  be  gotten  down  is  by  purchasing  the 
meters.  I  think  the  manufacturers  have 
done  their  part,  it  is  up  to  you  to  uphold 
them. 

Yesterday  afternoon,  I  took  issue  with 
one  gentleman  in  the  Distribution  Sec¬ 
tion,  when  he  spoke  of  getting  informa¬ 
tion  regarding  house-heating  but  did  not 
want  to  spend  the  money  to  get  curve 
drawing  meters,  so  they  spent  some  time 
and  got  some  information  in  another 
way  and  after  they  got  it,  they  found  it 
was  not  any  good. 

It  seems  to  me,  for  instance,  that  in 
house-heating  if  you  get  plenty  of 
meters  and  it  costs  you  $2500 — that  is 
not  much  to  spend  in  finding  out  what 
the  house-heating  business  is  like. 

The  Fundamentals  Committee  have 
said  that  the  goods  are  all  right.  The 
Accounting  Section  and  the  Rate  Struc¬ 
ture  Committee,  in  their  report  of  a  year 
or  so  ago,  have  shown  you  how  to  figure 
the  cost  of  the  goods.  The  paper  this 
afternoon  has  shown  you  how  to  apply 
the  cost  after  you  find  it  and  the  demand 
meters  will  show  you  how  to  measure 
the  goods. 


REPORT  OF  PROGRESS  COMMITTEE 


C.  C.  Krausse,  Baltimore,  Md. 


The  objective  of  the  Progress  Commit¬ 
tee  has  been,  for  the  current  year,  as  for 
past  years,  the  collecting  and  broadcasting 
of  full  information  relative  to  the  latest 
developments  in  the  use  of  gas  for  indus¬ 
trial  heating.  It  is  hoped,  of  course,  that 


the  collecting  of  such  data  will  prove  con¬ 
clusively  that  the  industry  is  making  rapid 
strides  in  heating  applications  and  so 
serve  as  an  encouragement  and  incentive 
to  all  industrial  gas  men.  In  addition,  it 
should  keep  every  man  informed  as  to 
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the  latest  accomplishments  throughout  the 
whole  country,  giving  details  of  installa¬ 
tions,  or  advising  where  such  details  can 
be  secured,  so  that  each  individual  can 
repeat  such  new  installations  for  similar 
industries  in  his  own  territory. 

Your  committee  decided  that  the  indus¬ 
try  could  best  be  served  by  initiating  a 
new  method  of  distributing  information 
relative  to  utilization  progress.  We  de¬ 
cided  that  a  mere  general  statement  per¬ 
taining  to  such  developments  was  insuffi¬ 
cient,  and  that  detail  operating  data  were 
essential.  Therefore,  a  form  was  origi¬ 
nated  entitled  “Industrial  Data  Sheet”, 
which  was  in  a  general  way  suitable  for 
collecting  and  distributing  full  informa¬ 
tion  regarding  any  industrial  gas  installa¬ 
tion.  Realizing  that  there  was  little  data 
distributed  relative  to  the  performance 
of  standard  installations  of  familiar  heat¬ 
ing  operations,  we  decided  to  collect  oper¬ 
ating  and  cost  figures  for  such,  as  a  start. 
Then  this,  and  subsequent  committees, 
could  report  progress  of  future  installa¬ 
tions  in  the  same  manner. 

\ 

We  have  this  year  obtained  about  100 
such  data  sheets,  giving  this  information 
for  many  different  industries.  They  are 
classified  and  edited  in  such  a  manner 
that  it  will  be  simple  for  future  commit¬ 
tees  to  add  to  this  collection,  and  relative¬ 
ly  soon  build  up  a  reference  file  of  com¬ 
plete  data  for  all  heating  operations.  All 
this  information  will  be  printed  and  dis¬ 
tributed  on  loose  leaf  forms  this  year  so 
it  will  be  a  simple  matter  for  future  com¬ 
mittees  to  continue  making  the  informa¬ 
tion  available  in  the  same  form. 

Note:  See  sample  form  at  end  of  report. 

Your  committee  has  had  some  difficulty 
in  securing  a  sufficient  number  of  data 
sheets  from  the  various  companies,  due  no 
doubt  to  the  fact  that  the  information  re¬ 


quested  is  not  in  the  files  of  the  company, 
and  must  be  collected  from  the  customer, 
or  determined  by  test.  However,  if  every 
one  will  give  future  committees  their  sup¬ 
port  by  continuing  to  gather  such  data 
for  present  installations,  in  addition  to 
new  installations,  this  lack  of  informa¬ 
tion  will  soon  be  remedied. 

Many  of  the  data  sheets  obtained  to 
date  have  been  unsatisfactory,  mainly  in 
that  they  contain  insufficient  information. 
This  is  sometimes  the  fault  of  the  sender 
of  the  information  and  at  other  times  it  is 
the  fault  of  the  printed  form.  The  original 
form  is  not  sufficiently  explicit  in  some 
ways,  as  it  leaves  somewhat  to  the  discre¬ 
tion  of  the  sender  exactly  what  informa¬ 
tion  is  to  be  furnished.  Many  of  these 
difficulties  will  be  overcome  by  making  a 
new  form  and  supplying  a  manual  with 
full  instructions  regarding  the  filling  in  of 
the  form  with  typical  examples  of  the 
more  common  heating  operations.  No 
matter  how  successful  a  future  committee 
may  be  in  devising  a  suitable  form,  it  does 
not  seem  probable  that  they  will  be  able 
to  obtain  the  forms  filled  in  in  such  a 
manner  that  they  will  not  need  very  care¬ 
ful  editing.  In  many  cases,  the  editor  will 
have  to  write  for  some  additional  data, 
the  need  for  which  will  become  obvious 
only  after  the  forms  have  been  classified 
and  studied.  The  latter  task  will  be  quite 
impossible  for  anyone,  no  matter  how 
loyal  he  may  be  to  the  Association,  unless 
everyone  co-operates  by  giving  him  such 
additional  data  without  delay. 

These  difficulties  can  be  overcome  if 
the  Section  is  enthusiastic  and  confident 
that  the  resulting  information  will  be 
worth  the  difficulty  of  collecting  and  pre¬ 
paring. 

Your  committee  recommends  that  this 
work  be  carried  on  in  the  manner  which 
has  been  previously  outlined.  We  recom- 
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mend  that  a  new  form  be  devised,  one 
which  is  as  explicit  as  possible,  so  as  to 
leave  little  or  nothing  to  the  imagination 
of  the  man  filling  it  in.  The  present  com¬ 
mittee  will  be  glad  to  advise  its  successors 
regarding  their  opinion  of  the  desired 
form  of  data  sheet  in  detail. 

We  wish  to  advise,  however,  that  it 
will  require  a  large  amount  of  detail 
work  to  carry  along  this  plan  and  to  build 
up  a  satisfactory  collection  of  perform¬ 
ance  figures.  We  think  that  some  suitable 
organization  is  essential  for  collecting  this 
data  with  a  minimum  of  effort  and  there¬ 
fore  suggest  that : 

1.  A  large  committee  be  appointed 
with  a  representative  from  each  of 
the  large  companies. 


2.  A  chairman  be  appointed  who  will 
not  be  burdened  with  other  associa¬ 
tion  work  to  an  extent  that  he  can¬ 
not  give  a  great  amount  of  time  to 
this  work. 

3.  The  chairman  be  empowered  to 
appoint  a  small  sub-committee  on 
editing  this  work  (a  man  to  take 
charge  of  drying,  another  metal 
heating,  etc.). 

The  committee  feels  that  the  results 
obtained  from  this  work  will  be  well 
worth  the  effort  expended.  Not  only  will 
it  serve  to  broadcast  essential  data  to  the 
industry,  but  it  will  more  than  repay 
each  individual  assisting  in  collecting 
this  data  by  broadening  and  developing 
them  as  industrial  gas  engineers. 


Industrial  Data  Sheets — American  Gas  Association 

PLANT  No.  i 

OPERATION  PERFORMED— MOLDING  WHITE  GLASS  SHEETS  INTO  RAISED 
LETTERS. 

Gas  Equipment  Used — Plain  end  pipe  burners  with  suction  tee,  gas  and  blower  air. 
Description  and  Size — Working  chamber  of  molding  furnace  4  ft.  square  by  10"  high. 

Letter  annealing  oven  5'-5"  x  6'-6"  x  6'  high,  containing  shelves. 

When  Installed — Feb.  1,  1925.  Gas  Burning  System — Air-gas  blast. 

Operating  Gas  Pressure — 2  oz. 

Refractories  (thickness  and  kind) — Regular  firebrick. 

Temperature  Control — Hand  control.  Working  Temperature  Range — 1,500-1,550°  F. 

Time  to  Reach  Desired  Temperature — 3  hrs.  Temperature  of  Operation — 1,525°  F. 

Time  to  Complete  Operation — Continuous.  Cu.  Ft.  of  Gas  per  Month — 15,000  per  10  hr. 

day. 

Pounds  of  Product  per  Month — 500  lbs.  per  day. 

Cu.  Ft.  of  Gas  per  Pound  of  Product — 30  for  both  molding  and  annealing. 

B.t.u.  Value  of  Gas — 560  per  cu.  ft.  Previous  Source  of  Heat — Natural  gas  and 

oil. 

Amount  of  Previous  Fuel  Used  per  Month — About  7,500  cu.  ft.  natural  gas  per  day.  Oil? 
Pounds  of  Product  per  Month  with  Previous  Fuel — 500  lbs.  per  day. 

Cost  of  Operation  with  Gas — 3c  per  lb.  of  product. 

Brief  Description  of  Process — Forming  white  sheet  glass  over  cast  iron  letter  molds  by 
heating  both  the  glass  and  mold. 

Intangibles  Capitalized  and  Remarks — Ease  of  handling  and  control  of  temperatures  with 
gas  as  against  oil,  thereby  reducing  breakage. 

PLANT  No.  2 

OPERATION  PERFORMED— FUSING  COLORS  INTO  GLASSWARE. 

Gas  Equipment  Used — Kilns. 

Description  and  Size — 6-45  cu.  ft.  cubical  contents  muffled  kilns,  1-85'  long  continuous  Ainsler 
— motor  kiln  with  muffled  combustion  chamber. 
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When  Installed — March,  1925. 

Operating  Gas  Pressure — 3"  water. 

Refractories  (thickness  and  kind) — Wellsville  arch  bricks,  2^4 
Insulation  (thickness  and  kind) — 4^4"  Sil-O-Cel  Block. 
Method  of  Venting  Appliance — Direct  Stack. 

Temperature  Control — Hand — Indicating  Brown  Pyrometer. 


Gas  Burning  System — Air  and  Gas. 


Working  Temperature  Range — 935°-950c 


Reach  Desired  Temperature— 20 


Time  to 
Hours. 

Time  to  Complete  Operation — 5  Hours. 
Pounds  of  Product  per  Month — 167,500. 
B.t.u.  Value  of  Gas — 525. 


Temperature  of  Operation— 940°. 

Cu.  Ft.  of  Gas  per  Month — 1,400,000. 

Cu.  Ft.  of  Gas  per  Pound  of  Product— 8.35. 

Cu.  Ft.  of  Gas  per  Hour — 4,800. 

Cu.  Ft.  of  Gas  Required  to  Reach  Operating  Temperature — 60,000. 

Previous  Source  of  Heat — New  process — kiln,  designed  for  gas  after  other  fuels  were 
tried  on  small  scale. 

Brief  Description  of  Process — Ware  enters  30'  preheating  chamber,  then  15'  combustion 
chamber  followed  by  40'  annealing  lehr. 

Intangibles  Capitalized  and  Remarks — Lack  of  necessity  of  adjusting  fuel  supply,  surety  of 
fuel  being  available,  plant  conditions. 


DISCUSSION 


The  Chairman:  Gentlemen,  I  feel  that 
this  is  one  of  the  most  important  com¬ 
mittees,  and  this  is  one  very  fine  report. 
While  it  is  not  lengthy,  and  it  may  ap¬ 
pear  to  the  casual  reader  or  hearer  that 
the  committee  has  performed  an  insigni- 
cant  task,  that  it  not  the  fact  at  all. 
Everyone  who  has  been  on  the  firing 
\  line  appreciates  the  fact  that  the  man 
he  wants  to  talk  business  to  wants  facts. 
And  facts  cannot  be  gotten  overnight, 
they  must  be  the  result  of  study  and 
hard  work  by  someone  who  has  already 
had  that  experience. 

In  starting  this  work,  we  were  in 
hopes  to  be  able  to  present  to  you  at  this 
meeting  about  a  hundred  sheets,  repre¬ 
senting  standard  operations  and  special 
operations  on  which  the  data  has  been 
obtained,  but,  unfortunately,  we  could 
not  get  them  through  in  time  to  have 
them  printed.  Those  sheets  will  be  avail¬ 
able  in  a  few  days  after  this  convention. 

Everybody  appreciates  the  fact  that 
the  number  of  operations  we  have  to 
contend  with  is  so  great  that  there  is  no 
individual  who  can  keep  all  of  them  in 


his  mind  or  his  head,  or  even  in  a  small 
data  book. 

I  want  to  emphasize  this  one  thing, 
that  it  is  our  obligation  to  secure  the  in¬ 
formation  on  all  of  the  installations  that 
we  make,  because  it  is  the  only  way  in 
which  the  industrial  men  in  the  other 
towns  will  know  what  you  are  doing,  in 
exchange  for  the  information  that  they 
will  send  you.  So  it  is  an  obligation  that 
we  must  assume,  and  we  can  not  side¬ 
step  it.  It  is  all  right  for  the  “other 
fellow”  to  do  the  work,  but  we  want  to 
appreciate  the  fact  that  the  only  way 
that  we  are  going  to  accumulate  data 
sheets  that  will  amount  to  anything  and 
will  represent  everything  that  we  are 
doing  in  the  industry,  is  by  everybody 
taking  particular  pains  to  record  all  of 
the  details  on  the  installations  that  they 
make  in  their  particular  communities, 
with  the  necessary  photographs  and  all 
relative  and  comparative  data. 

F.  F.  Cauley  (Chicago,  Ill.) :  I  would 
like  to  ask  Mr.  Krausse  if  the  companies 
throughout  the  country  responded  pretty 
well  by  sending  in  these  data. 
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C.  C.  Krausse  (Baltimore,  Md.)  :  We 
have  received  250  data  sheets,  the  com¬ 
mittee  consisting  of  45  members,  but  we 
had  to  edit  them  down  to  a  hundred. 
There  were  150  sheets  that  were  lacking 
such  information  as  was  absolutely  nec¬ 
essary  and  we  could  not  allow  them  to  be 
printed.  There  were  some  sections  from 
which  very  few  sheets  were  returned. 

I  might  say  that  we  have  received  a 
large  contribution  from  Chicago — the 
Pacific  Gas  &  Electric  Company — and 
the  Equitable  Company  of  Pittsburgh, 
and  also  quite  a  few  from  the  Surface 
Combustion  Company. 

A.  M.  Apmann  (New  York,  N.  Y.)  :  In 
analyzing  some  of  these  data  sheets  for 
future  use,  we  must  not  be  misled  by 
some  of  the  results  that  are  given  out 
or  that  are  handed  about  in  the  trade 
from  time  to  time. 

In  one  particular  industry,  there  seems 
to  be  a  misapprehension.  We  have,  for 
example,  the  case  of  bread-baking,  in 
which  the  word  has  gone  around,  “A 
cubic  foot  of  gas  makes  a  pound  of 
bread.” 

The  results  obtained  have  seldom  been 
this  good,  and  in  many  cases  the  baker 
shows  distinctly  poorer  results.  How¬ 
ever,  the  advantages  of  the  realization  of 
their  objective,  namely,  making  bread, 
have  been  greater  than  the  lack  of  the 
ability  to  meet  their  fuel  guarantee.  It  is 
in  cases  like  this,  where  equipment  is 
made  on  a  mechanical  basis  and  ovens 
built  around  the  equipment,  that  we  may 
have  results  slightly  different  from  the 
best  which  can  be  obtained  under  ideal 
circumstances. 

The  results  given  in  the  data  sheets 
are,  I  believe,  operating  results  over  a 
month’s  period,  rather  than  specific  test 


data  obtained  in  the  best  hour  or  in  the 
best  day.  For  this  reason,  in  most  cases 
the  results  that  are  given  are  of  great 
value,  but  if  they  are  used  without  cau¬ 
tion,  some  results  can  creep  in  that  will, 
undoubtedly,  lead  to  the  disadvantage 
of  equipment  makers  and  also  the  gas 
companies. 

In  handling  work  of  this  kind,  the  gas 
companies  and  manufacturers  of  heating 
equipment  must  be  in  a  position  to  co¬ 
operate  with  the  manufacturers  of  other 
auxiliary  equipment. 

C.  C.  Krausse  (Baltimore,  Md.)  : 
There  is  one  point  that  we  might  bring 
out  in  this  meeting.  The  unit  cost  data, 
which  is  really  the  whole  meat  of  the 
sheets,  is  supposed  to  represent  the  best 
available  data.  Should  any  of  the  mem¬ 
bers  of  the  Association  have  a  particular 
installation  in  their  own  city  with  lower 
unit  cost  data,  that  is,  the  actual  operat¬ 
ing  unit  cost,  not  a  laboratory  test  or  an 
hour’s  basis,  as  Mr.  Apmann  brought 
out,  but  the  actual  operating  cost,  I  think 
they  owe  it  to  the  Association  to  advise 
immediately  so  that  the  sheets  can  be 
brought  up  to  date,  new  sheets  replacing 
the  old  ones — because  we  are  changing 
so  rapidly  that  some  of  these  sheets 
might  be  obsolete  tomorrow. 

The  Chairman:1  Probably  one  of  the 
most  important  factors  and  one  of  the 
greatest  sources  of  economy  that  we 
create  with  gas  in  industrial  uses  is  our 
ability  to  control  and  control  equipment 
is  becoming  a  very  important  factor  in 
furnace  design  and  furnace  operation. 

Mr.  Pihlman,  of  the  Consolidated  Gas 
Company  of  New  York,  has  a  paper  that 
will  bring  to  your  attention  all  of  the 
different  types  and  methods  of  furnace 
control  and  temperature  control,  and  I 
am  sure  you  will  enjoy  and  profit  by  it. 
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AUTOMATIC  TEMPERATURE  CONTROL 


A.  A.  Pihlman,  Engineer,  Industrial  Department,  Consolidated  Gas  Co.  of  N.  Y., 

New  York,  N.  Y. 


The  development  of  devices  for  the 
temperature  control  of  gas  appliances 
has  progressed  to  a  point  where  the  ap¬ 
paratus  for  the  regulation  of  tempera¬ 
tures  up  to  the  limit  which  can  be  meas¬ 
ured  on  a  thermo-electric  pyrometer 
are  now  obtainable,  from  the  simple 
manual  manipulation  of  the  fuel  valves 
to  automatic  regulation  requiring  per¬ 
sonal  attention  only  at  the  start  and  fin¬ 
ish  of  an  operation.  The  system  of  con¬ 
trol  employed  in  particular  applications 
is  governed,  however,  by  various  practi¬ 
cal  considerations  of  which  the  princi¬ 
pal  one,  from  the  customer’s  viewpoint, 
is  the  economy  of  its  application.  The 
nature  of  the  operation  may  be  such  that 
manual  control,  with  or  without  a  tem¬ 
perature  indicator,  is  satisfactory.  The 
small  high  temperature  furnaces  used 
for  occasional  heating  do  not  at  times 
justify  the  expenditure  necessary  to  in¬ 
stall  automatic  control,  unless  the  ma¬ 
terial  to  be  heated  is  valuable  and  re¬ 
quires  an  accurately  regulated  heat. 
There  are,  however,  a  number  of  in¬ 
stances  where  it  is  false  economy  not  to 
apply  automatic  control.  The  fact  that 
a  temperature  indicator  is  used  to  guide 
an  operator  in  the  maintenance  of  a 
proper  working  temperature,  is  proof 
that  there  is  an  interest  in  accurate  heat¬ 
ing,  which  will  doubtless  lead  eventually 
to  the  use  of  automatic  control  where  its 
application  is  possible. 

That  there  is  a  tendency  in  the  various 
industries  toward  a  more  accurate  regu¬ 
lation  of  temperature  is  indicated  by  the 


increased  use  of  temperature  indicators 
in  connection  with  manual  control ;  and 
the  general  tendency  toward  reduction 
of  manual  labor  by  the  introduction  of 
mechanical  devices.  This  tendency  is 
manifested  continually  by  the  industries 
cooperating  with  the  gas  man  in  the  trial 
demonstration  and  development  of  con¬ 
trol  apparatus  for  its  needs.  The  attitude 
on  the  part  of  industries  in  seeking  all 
possible  information  of  commercially 
available  automatic  controls,  and  the  in¬ 
herent  nature  of  gas,  which  lends  itself 
to  dependable  control,  presents  an  op¬ 
portunity  to  advocate  automatic  control 
so  gas  can  be  utilized  to  the  best  advan¬ 
tage.  The  recent  developments  in  do¬ 
mestic  gas  appliances  has  been  largely 
an  application  of  automatic  heat  control 
to  ranges,  hot  water  supply  systems  and 
central  heating  plants,  resulting  in  a 
quality  of  service  which  might  be  used 
to  advantage  for  the  application  of  tem¬ 
perature  controls  to  industrial  appli¬ 
ances. 

The  industrial  field  is  rapidly  realizing 
that  of  all  fuels  gas  is  the  most  efficient, 
reliable  and  more  readily  controlled  fuel 
for  heating  operations.  Therefore,  we 
may  reasonably  expect  the  industries  in 
the  near  future  to  favor  the  use  of  gas 
fuel.  But  it  is  our  duty  to  apply  it  to 
their  operations  as  efficiently  as  its  char¬ 
acteristics  will  permit,  so  that  its  use 
will  also  be  of  economical  advantage  to 
the  industries.  More  general  use  of  the 
automatic  control,  especially  for  produc- 
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tion  operations,  will  effect  some  of  the 
economies  in  the  use  of  gas. 

While  the  gas  man  stresses  the  manu¬ 
al  temperature  control  feature  of  his 
fuel,  specifying  all  the  resultant  econo¬ 
mies  which  attend  its  use,  he  is  too  often 
giving  his  industrial  customer  the  idea 
that  temperature  control  means  quick 
starting,  quick  stopping  and  the  regula¬ 
tion  of  the  temperature  during  a  heating 
period  by  the  immediate  response  to  the 
manipulation  of  the  control  valves. 
Automatic  control  seems  generally  to  be 
considered  as  an  extra  convenience  to  be 
provided  when  manual  control  by  man¬ 
ipulation  of  fuel  valves  cannot  be  de¬ 
pended  upon.  There  seems  to  be  no  close 
association  of  automatic  control  to  the 
general  concept  of  ease  of  temperature 
control.  As  a  result  of  such  an  attitude 
automatic  controls  must  often  be  in¬ 
stalled  on  stock  appliances  after  they 
have  operated  unsatisfactorily  for  some 
time  with  non-automatic  control. 

What  those  in  our  industry  who  have 
to  do  with  the  manufacture  or  sale  of  gas 
appliances  need  is  to  sell  themselves 
more  completely  on  the  idea  that  the 
automatic  control  of  their  appliances  is 
worth  the  cost  of  its  application.  There 
are  limits,  of  course,  to  the  extent  to 
which  the  application  of  automatic  con¬ 
trol  can  be  justified  at  the  present  state 
of  its  development.  For  small  heat- 
treating  furnaces  the  cost  of  automatic 
control  devices  in  many  cases  exceeds 
the  cost  of  the  furnace  itself  and,  unless 
the  job  is  one  which  requires  an  accu¬ 
rate  regulation  of  temperature  which 
must  be  constant  and  the  material  han¬ 
dled  is  valuable,  the  expense  of  the 
automatic  control  will  not  be  justified. 
So,  also,  in  the  case  of  larger  heat-treat¬ 
ing  operations  which  require  the  con¬ 
tinual  presence  of  an  operator  in  the 
close  vicinity  of  the  manual  control 


valve  and  where  temperature  indicators 
or  signal  lights  may  prove  satisfactory, 
although  it  is  but  a  short  step  from 
pyrometer  indicators  to  automatic  con¬ 
trol  with  temperatures  continually  in¬ 
dicated.  But  there  are  a  vast  number  of 
installations  which  justify  automatic 
control  and  which  are  being  made  with¬ 
out  it,  among  which  are  japanning  ovens, 
drying  ovens,  soft  metal  furnaces  and  all 
continuous  heating  operations. 

The  gas  man’s  job  is  not  well  per¬ 
formed  unless  when  he  sells  such  appli¬ 
ances  to  a  customer  he  has  succeeded  in 
convincing  the  customer  of  the  advan¬ 
tages  of  equipping  the  appliance  with 
automatic  control.  The  customer,  espe¬ 
cially  the  one  who  employs  no  engineer, 
depends  upon  the  gas  man  to  keep  him 
informed  as  to  improved  methods  of 
heating,  and  where  there  is  an  engineer 
superintendent  he  is  generally  willing  to 
investigate  the  merits  of  devices  which 
improve  the  efficiency  of  his  operations. 

Gas  is  too  convenient  a  fuel  to  be  used 
without  taking  advantage  of  every  qual¬ 
ity  which  it  possesses  to  effect  an  econo¬ 
my.  The  economies  to  be  derived  from 
automatic  control  are  very  real  but  in 
many  cases  may  not  be  indicated  by  the 
gas  meter.  Yet  they  accrue  to  the  credit 
of  gas  in  estimating  heating  costs.  In 
the  case  of  continuous  operations,  tem¬ 
perature  fluctuations  are  reduced  and  a 
more  uniform  product  results ;  also,  by 
preventing  overheating,  gas  waste  and 
possible  damage  to  the  product  are  pre¬ 
vented.  In  the  case  of  batch  operations 
as,  for  instance,  the  remelting  of  type 
metal  in  a  printing  shop,  the  economies 
will  be  the  reduction  of  gas  consumption 
and  the  damage  to  metal  by  overheating. 

Some  customers  raise  the  point  that 
they  can  control  the  quality  of  their 
product  well  enough  by  occasional  ob- 
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servations  during  the  heating.  This  is 
an  admission  that  before  an  adjustment 
of  the  heat  is  made  the  overheating  or 
the  underheating  of  the  product  must 
be  ascertained  and  guarded  against. 
Only  after  a  realization  that  gas  can  be 
accurately  and  automatically  controlled, 
which  must  result  from  a  familiarity 
with  similar  successful  installations,  can 
such  an  attitude  on  the  part  of  those 
customers  be  changed. 

Our  industrial  customers  should  be 
educated  to  expect  better  appliances  by 
being  constantly  informed  of  the  new 
developments,  and,  where  such  action  is 
warranted,  by  making  trial  installations 
to  demonstrate  their  advantages. 

There  is  evidence  to  show,  on  the 
other  hand,  that  industry  is  impatient 
with  the  laxity  of  the  gas  men  in  proper¬ 
ly  controlling  the  temperature  of  gas- 
heated  appliances.  To  cite  a  concrete 
case,  a  newspaper  organization  in  a  city 
in  which  the  gas  service  had  never  been 
x  interrupted  since  its  institution  and  in 
which  the  electrical  service  was  subject 
to  occasional  interruptions  due  to 
storms,  had  changed  the  heating  medium 
for  the  metal  pots  of  half  of  their  type 
casting  machines  from  gas  to  electricity. 
This  action  was  taken  to  eliminate  a  de¬ 
lay  of  one  half  hour  each  day  due  to  ex¬ 
cessive  temperature  changes  caused  by 
fluctuation  of  the  gas  service  pressure 
with  variation  in  the  load.  Each  under¬ 
heated  or  overheated  pot  made  one  oper¬ 
ator  and  a  $4500  machine  idle  until  the 
correct  metal  temperature  was  again  at¬ 
tained.  The  only  reason  that  all  of  the 
pots  had  not  been  converted  to  electrical 
heating  was  that  the  electric  service  was 
subject  to  occasional  interruptions.  In¬ 
stallation  of  a  good  thermostat  on  each 
gas-heated  pot  improved  the  operation 
of  those  units.  As  a  result  of  this  im¬ 
provement  the  order  for  an  additional 


electric  machine  which  had  been  given 
to  the  manufacturer,  but  on  which  ship¬ 
ment  had  not  been  made,  was  changed 
from  an  electrically  heated  machine  to  a 
gas-heated  machine.  This  is  a  typical 
case  in  which  thermostatic  control  re¬ 
paid  for  itself  within  eight  months  and 
redeemed  for  gas  the  consideration  that 
should  have  been  maintained  from  the 
start.  It  also  brings  out  the  fact  that 
thermostatic  control  will  eliminate  tem¬ 
perature  fluctuation  trouble  due  to  gas 
pressure  fluctuations  providing  there  is 
available  at  the  lowest  pressure  obtained 
a  gas  flow  sufficient  to  meet  the  heating 
requirements  when  the  thermostat  opens 
to  permit  a  free  gas  flow. 

The  progress  being  made  in  the  ex¬ 
ploitation  of  electrical  industrial  heat¬ 
ing  is  a  result  of  building  appliances 
which  include  features  for  the  full  utili¬ 
zation  of  the  advantages  of  electricity 
for  particular  applications.  The  success 
of  that  industry  is  dependent  to  a  much 
greater  degree  than  gas  industrial  heat¬ 
ing  upon  such  a  policy,  but  the  same 
principles  apply  to  gas  nevertheless. 

From  the  salesman’s  viewpoint,  auto¬ 
matic  control  will  provide  an  additional 
talking  point,  the  advantage  of  which 
can  be  well  substantiated.  Also,  it  is  an 
easier  matter  to  put  the  control  across 
when  negotiating  for  the  sale  of  an  ap¬ 
pliance.  Customers  are  apt  to  be  averse 
to  spending  money  on  their  existing  ap¬ 
pliances  for  accessories  unless  they  are 
experiencing  difficulty  with  their  oper¬ 
ation. 

The  development  of  automatic  control 
has  been  founded  on  the  necessity  for 
the  maintenance  of  a  heating  tempera¬ 
ture  of  a  constant  predetermined  degree. 
The  means  developed  for  effecting  oper¬ 
ation  of  the  fuel  control  valves  may  be 
classified  as  follows. 
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i.  Differential  Expansion  Thermostatic 
Control 

A.  Direct  Valve  Control,  range  100°  F. 
to  1000°  F. 

B.  Electric  Valve  Control,  range  32° F. 
to  450°  F. 


2.  Pyrometer  Controllers 

A.  Vapor  Thermometer,  range  60° F. 
to  800°  F. 

B.  Thermo-electric  Pyrometer,  range 
500°F.  to  2700°F. 

A  list  of  classes  of  heating  operations 
which  are  commonly  performed  by  the 
use  of  gas  fuel  and  the  types  of  control 
recommended  for  each  is  given  below : 


placed  in  such  a  position  as  to  most 
effectively  produce  the  condition  which 
is  desired  in  any  particular  installation. 
In  the  case  of  appliances  used  in  such  a 
manner  as  to  involve  damage  to  the 
product  by  overheating,  the  element 
should  be  placed  in  the  zone  of  the  high¬ 
est  temperature,  or,  if  the  variation  of 
temperature  at  different  areas  of  the 
appliance  is  known  with  reference  to 
the  zone  of  highest  temperature,  the  ele¬ 
ment  may  be  placed  where  it  will  limit 
the  maximum  temperature.  Where  there 
is  no  damage  hazard  the  location  should 
be  that  which  produces  the  least  average 
temperature  fluctuation  throughout  the 


Class  of  Operations  Type  of  Control  Recommended 


( Bread 
Baking  -(Cores 

(  Japan,  etc. 


Differential  Expansion  Thermostat 
with  direct  valve  control  or  Vapor  Ther¬ 
mometric  Pyrometer  Control. 


Air  Heating  < 


Space  Heating 
Drying 

Burn  Off  Ovens 


Differential  Expansion  Thermostat 
with  direct  valve  control  or  electrical 
valve  control  or  Vapor  Thermometric 
Pyrometer  Control. 


Solution 

Heating 


{Oil  Tempering  Baths 
Caustic  Cleaning 
Soap  Solutions 


Differential  Expansion  Thermostat 
with  direct  valve  control  or  Vapor  Ther¬ 
mometric  Pyrometer  Control. 


Soft  Metal  Melting — Below  1000° F. 

Below  800°F. 
Steel  Heat  Treating — Above  500°F. 


Differential  Expansion  Thermostat 
with  direct  valve  control. 

Vapor  Thermometric  Pyrometer  Con¬ 
trol. 

Thermo  Electric  Pyrometer  Control. 
Thermo  Electric  Pyrometer  Control. 


Although  these  devices  are  available 
for  the  automatic  control  of  tempera¬ 
tures  in  gas-fired  appliances  from  low 
temperatures  to  the  highest  temperatures 
which  will  permit  the  continued  use  of 
thermo-electric  pyrometers,  there  are 
several  technical  features  which  require 
careful  consideration  in  their  application 
to  the  various  heating  jobs. 

The  control  element  exposed  to  the 
temperature  to  be  controlled  should  be 


appliance  and  which  will  not  interfere 
with  the  work.  The  improper  location  of 
the  temperature  controlling  element  may 
be  the  cause  of  a  lag  in  temperature  at 
other  sections  of  a  large  appliance.  This 
may  also  be  caused  by  poor  distribution 
of  heat  throughout  the  appliance.  In  the 
case  of  large  appliances  such  as  conveyor 
ovens,  control  elements  should  preferably 
be  placed  at  intervals  to  control  the 
burners  which  heat  their  respective  sec¬ 
tions  of  the  appliance.  In  this  manner 
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different  temperatures  may  be  main¬ 
tained  at  various  parts  of  the  appliance. 

Lag  in  the  control  of  temperature,  due 
to  the  slow  speed  of  heat  transfer 
through  some  materials,  is  often  consid¬ 
ered  to  be  a  condition  which  limits  the 
utility  of  automatic  control.  But  with  a 
good  thermocouple  placed  in  such  a  po¬ 
sition  as  not  to  be  affected  by  local  fluc¬ 
tuations  in  temperature  due  to  pieces  of 
work,  the  amount  of  variation  in  the 
temperature  will  be  the  normal  variation 
due  to  the  control,  plus  the  lag  on  heat¬ 
ing  and  cooling.  This  will  be  a  more  ac¬ 
curate  and  regular  control  than  can  be 
obtained  manually,  for  with  the  manual 
operation  the  total  variation  will  be  in¬ 
creased  while  it  can  be  regulated  by  auto¬ 
matic  control. 

Where  heat  is  not  directly  transferred 
from  gas  to  the  material  to  be  heated, 
but  must  be  transferred  first  to  another 
heating  medium  such  as  is  the  case  with 
hot  water  house-heating  systems,  the  in¬ 
troduction  of  temperature  control  ele¬ 
ments  in  both  the  heat  distributing  medi¬ 
um  and  the  material  to  be  finally  heated 
will  make  possible  an  accurate  and  eco¬ 
nomical  regulation  when  the  two  are 
properly  controlled  with  respect  to  each 
other.  This  same  idea  of  multiple  point 
control  may  be  applied  to  heating  jobs 
in  which  there  is  a  direct  heat  transfer 
from  the  combustion  chamber  to  the  ma¬ 
terial  to  be  heated  in  which  there  is  an 
objectionable  difference  in  temperature  at 
various  parts  of  the  appliance. 

Another  feature  to  be  considered  is  the 
flexibility  of  the  combustion  system  and 
its  adaptibility  to  automatic  control.  As 
to  their  effect  on  combustion  systems, 
automatic  controls  may  be  divided  into 
two  classes :  complete  shut-down  controls 
and  partial  shut-down  controls,  both  of 
which  are  included  in  the  classes  men¬ 


tioned  before.  The  complete  shut-down 
control  is  that  type  of  control  which  com¬ 
pletely  shuts  off  the  supply  of  gas  to  the 
burners  to  which  it  is  applied  when  the 
temperature  to  be  controlled  has  reached 
its  maximum  limited  value.  The  partial 
shut-down  control  is  that  type  of  control 
which  permits  a  minimum  gas  flow  to  the 
burners  to  which  it  is  applied  when  the 
temperature  to  be  controlled  has  reached 
its  maximum  limited  value.  The  complete 
shut-down  control  requires  a  burner 
which  will  not  flash  back  when  suddenly 
supplied  with  its  full  rated  supply  of  mix¬ 
ture  under  all  operating  conditions.  The 
control  of  most  house-heating  boilers  and 
automatic  hot  water  supply  systems  are 
of  this  type.  This  type  of  burner  requires 
very  careful  design  in  order  to  obtain 
proper  operation  without  the  expedient  of 
using  a  wire  gauze  in  the  burner  body. 
The  complete  shut-down  control  is  usual¬ 
ly  applied  to  all  burners  of  an  appliance 
except  a  pilot  burner  and  tends  to  cause 
a  more  rapid  operation  of  the  control 
than  the  partial  shut-down  control  causes. 
In  some  cases,  where  the  required  dis¬ 
tribution  of  heat  will  permit,  as  in  con¬ 
tinuous  hardening,  the  complete  shut¬ 
down  control  is  applied  to  only  a  fraction 
of  the  main  burners,  thus  producing  the 
effect  of  a  partial  shut-down  with  a  re¬ 
sultant  reduction  of  rapidity  of  tempera¬ 
ture  change. 

The  partial  shut-down  control  must 
be  adjusted  so  that  the  minimum  supply 
of  gas  will  permit  the  temperature  in  the 
appliance  to  fall  at  the  period  of  least 
production  and  the  maximum  supply  of 
gas  to  recuperate  the  temperature  during 
the  heaviest  production.  Where  there 
are  two  valves,  one  for  air  and  one  for 
gas,  both  valves  must  be  set  in  their 
limiting  positions  to  provide  a  proper 
mixture  for  combustion.  The  burners 
must  accommodate  both  extremes  of 
combustion  to  permit  the  proper  action 
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of  the  control.  The  flexibility  required 
of  burners  varies  with  different  opera¬ 
tions  from  about  a  3  to  1  ratio  between 
the  gas  rate  at  full  heat  and  low  heat,  as 
in  the  case  of  some  japanning  ovens,  to 
a  10  to  1  ratio  between  full  heat  and  low 
heat  as  in  the  case  of  large  stereotype 
pots  when  operated  at  the  capacity  of 
their  casting  machines.  The  ratio  of  the 
rates  of  full  heat  to  low  heat  depends 
upon  the  speed  of  recuperation  of  tem¬ 
perature  required  and  variation  in  the 
load. 

Many  burners  now  supplied  for  indus¬ 
trial  heating  of  appliances  that  should 
be  equipped  with  automatic  control  do 
not  have  the  necessary  flexibility  to  per¬ 
mit  its  application,  necessitating  a 
change  in  their  design  or  their  arrange¬ 
ment  when  such  control  is  applied.  This 
condition  constitutes  an  obstacle  to  rapid 
development  of  gas  appliances  to  the 
point  of  their  maximum  efficiency. 
Eventually  the  inflexible  burners  must 
give  way  to  the  more  flexible  burner  in 
order  to  permit  the  general  application 
of  automatic  control. 

Some  appliance  manufacturers  have 
provided  for  the  possible  application  of 
automatic  control  to  their  appliances ; 
some  have  gone  so  far  as  to  adopt  the 
use  of  a  particular  control  for  applica¬ 
tion  if  desired.  It  will  be  a  long  step  in 
the  right  direction  for  all  manufacturers 
of  stock  industrial  appliances  to  con¬ 
sider  the  possibility  of  the  application  of 
automatic  heat  control  to  their  appli¬ 
ances  in  view  of  the  general  tendency  of 
industry  toward  automatic  devices  and 
a  desire  for  increased  efficiency,  and 
where  it  may  be  required,  to  provide  for 
the  possible  application  of  the  most 
suitable  control  for  each  appliance.  Be¬ 
cause  there  are  several  features  involved 
in  the  application  of  automatic  control 
to  appliances,  namely :  burner  design, 


selection  of  type  of  control,  location  of 
element  and  distribution  of  heat,  much 
duplicated  effort  will  be  spared  the  mer¬ 
chant,  whether  the  gas  company  or  the 
manufacturer’s  agent,  in  working  out 
each  control  job  separately  if  the  manu¬ 
facturer  will  have  a  complete  equipment 
standardized. 

As  conditions  are  now,  there  is  a  com¬ 
paratively  large  number  of  manufactur¬ 
ers  of  automatic  temperature  controls 
producing  such  a  variety  that  practically 
any  temperature  condition  may  be  ac¬ 
commodated.  The  number  of  manufac¬ 
turers  of  industrial  gas  appliances  and 
the  variety  of  their  products  are  mani¬ 
fold.  A  confusion  is  bound  to  result  if 
they  continue  to  develop  their  own  par¬ 
ticular  lines  independently,  and  depend 
upon  the  gas  companies  or  other  inter¬ 
ested  agencies  to  apply  automatic  con¬ 
trol  to  their  appliances  where  it  is  re¬ 
quired.  It  is  often  necessary  to  cut 
through  the  walls  of  stock  appliances  to 
insert  the  control  element.  This  pro¬ 
cedure  is  objectionable  both  because  of 
the  cost  of  making  such  a  connection 
and  the  possibility  of  injuring  the  ap¬ 
pliance.  If  such  a  conversion  should  not 
produce  satisfactory  results  the  reputa¬ 
tion  of  both  the  appliance  and  the  con¬ 
trol  system  suffers  and  the  idea  of  auto¬ 
matic  temperature  control  is  discounted 
in  the  estimate  of  the  customer  who  has 
had  such  an  experience. 

The  problem  of  bringing  the  most 
suitable  control,  together  with  the  ap¬ 
pliance,  to  which  it  most  properly  be¬ 
longs,  is  a  problem  which  no  gas  com¬ 
pany  or  laboratory  can  hope  to  accom¬ 
plish  because  of  the  immense  number  of 
combinations  which  must  be  accommo¬ 
dated.  Between  the  different  manufac¬ 
turers  of  thermostats  and  the  various 
models  which  each  makes,  and  the  great 
variety  of  appliances,  it  is  exceedingly 
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difficult,  if  not  impossible,  to  say  that 
such  and  such  a  thermostat  should  be 
used  for  such  and  such  a  particular 
furnace. 

The  fact  that  such  knowledge  is  de¬ 
sirable  no  one  can  judiciously  deny. 
Therefore,  the  quicker  that  such  inform¬ 
ation  is  available  to  all  gas  men  the 
better  equipped  they  will  be  to  compete 
with  electric  heat  where  automatic  con¬ 
trol  is  so  highly  featured.  The  only  solu¬ 
tion  to  this  problem  is  for  each  appli¬ 
ance  manufacturer  to  examine  the  ther¬ 
mostats  which  are  available  and  list 


with  every  appliance  that  he  has  for 
sale  at  least  one  or  two  controls  which 
he  knows  will  work  satisfactorily  with 
that  particular  appliance. 

At  present  we  have  for  our  require¬ 
ments  an  assortment  of  automatic  con¬ 
trols  which  are  being  independently  ex¬ 
ploited,  and  too  many  installations  of 
appliances  with  the  less  efficient  manual 
control  systems,  and  it  is  the  duty  of  the 
gas  industry  to  popularize  the  automatic 
control  and  by  so  doing  add  weight  to 
the  slogan :  “If  it’s  done  with  heat,  you 
can  do  it  better  with  gas.” 


DISCUSSION 


The  Chairman:  You  have  heard  the 
paper,  gentlemen,  and  while  we  have  one 
more  paper  and  are  rather  limited  as  to 
time,  still,  I  feel  that  the  paper  is  of 
such  importance  that  we  ought  to  devote 
some  time  to  the  discussion  of  it. 

We  will  be  glad  to  hear  any  comments 
on  the  paper. 

W.  D.  Crouch  (New  York,  N.  Y.)  :  I 
happen  to  be  in  the  automatic  tempera¬ 
ture  control  business.  During  my  few 
years  of  experience,  I  have  been  called 
on  to  write  a  few  articles  concerning  it. 
I  think,  therefore,  that  I  am  in  a  position 
to  appreciate  that  paper,  the  amount  of 
effort  that  has  been  put  into  it  and  the 
high  quality  of  the  things  that  Mr.  Pihl- 
man  has  said.  He  has  what  I  believe  to 
be  one  of  the  best  papers  that  I  have 
heard  at  any  of  the  Industrial  Gas  meet¬ 
ings. 


There  is  one  little  comment  that  I 
want  to  make,  to  supplement  his  re¬ 
marks,  and  that  is  concerning  burners. 
In  1921,  I  devoted  a  great  deal  of  time 
to  the  sale  of  domestic  thermostats  for 
gas  ranges.  Many  of  the  gas  ranges  that 
we  came  in  contact  with  were  found  to 
be  equipped  with  burners  that  could  not 
be  handled  with  automatic  temperature 
controls. 

Mr.  Pihlman’s  suggestion  regarding 
the  appliance  manufacturer  furnishing 
control  equipment  is  based  on  sound 
reasoning.  I  hope  it  is  only  a  question 
of  a  short  time  when  that  will  be  done 
and  also  a  standardization  of  combustion 
systems  is  brought  about,  making  it  as 
convenient  as  possible  for  the  gas  com¬ 
pany,  for  the  industrial  user  of  the  gas, 
and  for  the  appliance  manufacturer. 
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INSULATION 


L.  E.  Cover,  Armstrong  Cork  &  Insulation  Co.,  Pittsburgh,  Pa. 


The  insulation  of  heated  equipment  to 
reduce  heat  loss  is  by  no  means  a  new 
subject  to  you  gentlemen  in  the  gas  in¬ 
dustry,  and  it  would  seem  that  there  is 
little  of  value  that  anyone  could  add  to 
the  general  fund  of  information  you  al¬ 
ready  possess  bearing  on  this  subject. 
Nevertheless  there  has  fallen  to  my  lot 
the  task  of  telling  you  something  about 
insulation  that  may  have  escaped  your 
attention  or,  at  least,  of  presenting  the 
same  old  story  from  a  different  point 
of  view. 

In  the  past  few  years,  mainly  through 
the  efforts  of  the  gas  companies  in  edu¬ 
cating  industrial  users  to  its  advantages, 
gas  has  replaced  coal  and  other  lower 
priced  fuels  in  hundreds  of  heating  proc¬ 
esses.  Huge  burners  in  the  great  indus¬ 
trial  centers  consume  more  gas  in  a  day 
than  the  average  city  of  50,000  people, 
yet  experts  declare  that  the  surface  of 
industrial  gas  utilization  has  scarcely 
been  scratched.  The  moving  force  back 
of  this  continually  increasing  use  of  gas 
in  industrial  heating  processes  is  the  ne¬ 
cessity  of  applying  heat  more  effectively 
and  more  economically.  Furnaces,  ovens, 
kilns,  boilers  and  other  types  of  heated 
equipment  have  all  been  improved  in  de¬ 
sign  and  construction  with  the  same  idea 
in  mind.  Most  of  the  fuel  losses  due  to 
faulty  design  and  construction  have  been 
gradually  eliminated  and  economy  in 
heating  operations  is  now  the  rule  rather 
than  the  exception.  But  there  is  one  loss 
which  is  still  much  greater  than  it  should 
or  need  be,  due  perhaps  to  neglect  of  its 
importance.  That  is  the  so  called  “radia¬ 


tion  loss.”  Originally,  excessive  radia¬ 
tion  losses  were  due  to  the  lack  of  a  suit¬ 
able  insulating  material,  but  this  is  no 
longer  a  valid  excuse.  We  of  the  insula¬ 
tion  industry  have  kept  pace  with  the 
general  advancement  and  have  provided 
the  present  day  builders  of  heated  equip¬ 
ment  with  insulating  materials  that  cut 
fuel  losses,  due  to  radiation,  to  the  abso¬ 
lute  minimum. 

The  question  of  insulation,  however, 
does- not  concern  itself,  in  general,  so  much 
with  the  actual  saving  in  fuel,  import¬ 
ant  as  this  saving  is,  as  with  the  effect 
produced  by  confining  the  heat  generated 
to  points  of  maximum  effectiveness.  Re¬ 
duction  in  fuel  consumption  is  but  one 
of  the  ways  in  which  worth-while  sav¬ 
ings  are  effected  by  the  use  of  adequate 
and  proper  insulation.  The  insulated 
equipment,  be  it  oven,  furnace,  or  what 
not,  is  more  quickly  heated  to  the  re¬ 
quired  temperature,  thereby  saving  time 
in  operation  and  increasing  the  output. 
It  maintains  a  more  uniform  tempera¬ 
ture,  which  means  a  better  product.  The 
insulation  does  away  with  the  necessity 
for  forcing  the  furnace  and  overheating 
in  the  combustion  zone  thus  increasing 
the  life  of  the  linings.  By  reducing  the 
temperature  around  the  heated  equip¬ 
ment,  much  more  comfortable  working 
conditions  are  provided,  which  results  in 
a  material  increase  in  the  efficiency  of  the 
operatives. 

The  relative  importance  of  these  sev¬ 
eral  items  will,  of  course,  vary  with  the 
industry,  apparatus,  location,  etc.,  but  it 
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is  reasonable  and  safe  to  assert  that,  en¬ 
tirely  aside  from  the  actual  fuel  saved, 
the  combination  of  the  other  advantages 
resulting  from  properly  insulated  equip¬ 
ment  makes  the  use  of  insulation  a 
profitable  investment. 

To  understand  how  loss  of  heat  from 
high  temperature  equipment  can  be  cur¬ 
tailed  by  insulation  it  is  necessary  to 
consider,  for  a  moment,  the  theory  of 
heat  transmission. 

Heat  has  three  ways  of  getting  about — 
radiation,  conduction  and  convection.  By 
“radiation”  is  meant  the  passage  of  heat 
from  one  object  to  another  through 
space. 

By  “conduction”  is  meant  the  transfer 
of  heat  from  one  particle  of  matter  to 
another  by  the  impact  of  the  molecules 
composing  the  substance  itself. 

“Convection”  is  the  transfer  of  heat 
through  the  agency  of  any  moving  gas  or 
liquid. 

In  a  typical  furnace  or  oven,  heat  is 
transmitted  from  the  burning  fuel,  by 
radiation  and  convection,  to  the  inner 
surface  of  the  refractory  lining,  through 
the  brickwork  or  shell  of  the  furnace 
to  the  outer  surface  by  conduction  and 
thence  to  the  air  by  radiation  and  con¬ 
vection.  It  can  be  readily  seen,  therefore, 
that  if  heat  could  be  prevented  from  get¬ 
ting  to  the  outer  surface  of  the  heated 
equipment  it  would  not  be  lost  to  the  at¬ 
mosphere.  To  approximate  that  condi¬ 
tion  is  the  function  of  insulation.  Mater¬ 
ials  of  low  heat  conductivity  that  retard 
the  passage  of  heat,  insulating  materials, 
are  placed  between  the  refractory  linings 
and  the  outer  surface  of  the  furnace.  Of 
course  there  are  no  materials  known 
that  are  absolutely  heat-proof. 

The  qualities  essential  in  an  insulating 
material  suitable  for  gas-fired  apparatus 
of  all  kinds,  are : 


1  Low  heat  conductivity  at  the  tempera¬ 

ture  employed; 

2  Convenient  form  for  handling  and  in¬ 

stalling,  (such  as  block  or  brick)  ; 

3  Structural  strength ; 

4  Ability  to  withstand  high  tempera¬ 

tures  ; 

5  Reasonable  in  cost. 

There  are  many  excellent  insulating 
materials  for  gas-fired  equipment  offered 
on  the  market  today  that  meet  these  re¬ 
quirements.  The  basic  material  used  in 
the  manufacture  of  most  of  the  better 
ones  is  diatomaceous  earth,  a  marine  de¬ 
posit  composed  of  the  shells  of  minute 
organisms  called  diatoms,  which  existed 
ages  ago.  This  material  is  practically 
pure  silica  and  possesses  an  exceptionally 
high  heat-retarding  value. 

To  obtain  a  convenient  form  for  han¬ 
dling  and  installing  (block  and  brick 
form)  and  also  to  eliminate  the  layer 
formation  of  cleavage  planes  of  the  nat¬ 
ural  earth,  the  raw  material  is  pulver¬ 
ized  and  either  mixed  with  finely  ground 
cork,  molded  into  brick  form  and  fired, 
or  is  mixed  with  long  South  African 
blue  fibre  asbestos  and  a  binding  material 
and  molded  into  blocks  of  various  thick¬ 
nesses  and  sizes.  In  either  case,  the  manu¬ 
facturing  process  gives  the  finished  prod¬ 
ucts  uniform  strength  in  all  directions, 
enhances  the  insulating  value  of  the  basic 
raw  material  and  makes  available  for 
convenient  and  economic  use  one  of  na¬ 
ture’s  remarkable  insulating  materials — 
diatomaceous  earth. 

Applications  of  both  of  these  forms 
of  insulation  to  gas-fired  equipment  in 
the  industries  are  legion. 

Heat-treating  furnaces,  japanning 
ovens,  bakers’  ovens,  glass  annealing 
lehrs  and  boiler  settings  are  but  a  few  of 
the  various  types  of  equipment  that  have 
been  successfully  insulated.  In  every  case 
savings  have  been  made  which  have  more 
than  justified  the  investment. 
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Fig.  1 

An  indirect  gas-fired  kiln  type  japanning  oven  insulated  with  Nonpareil  Blocks.  Pines  Winterfront 

Company,  Chicago,  Ill. 


A  concrete  example  is  in  an  automo¬ 
bile  plant  in  the  Middle  West,  where  24 
gas-fired  furnaces  are  employed  for  heat- 
treating  automobile  parts.  A  few  years 
ago  these  furnaces  were  replaced  with 
the  same  number  of  furnaces  of  more 


Fig.  2 

This  gas-fired  bake  oven  is  completely  insulated 
with  3"  Nonpareil  Blocks.  Haller  Baking  Company, 
Pittsburgh,  Pa. 


modern  design  and  construction,  the 
walls  and  arches  being  insulated  with  in¬ 
sulating  brick.  Although  the  new  furn¬ 
aces  were  approximately  25  %  larger 
than  the  old  ones,  operating  under  the 
same  conditions  on  the  same  type  of 
work,  accurate  meter  readings  showed 
that  16-2/3%  less  gas  was  used  than 
formerly.  The  greater  efficiency  of  the 
new  furnaces  was  further  demonstrated 
by  the  fact  that  charts  taken  from  re¬ 
cording  pyrometers  showed  that  temper¬ 
atures  in  the  new  furnaces  were  much 
more  uniform  than  in  the  old  furnaces. 

Another  interesting  case  of  material 
fuel  savings  due  to  insulated  construc¬ 
tion  is  a  large  bakery.  Two  gas-fired 
ovens  of  the  same  size,  one  insulated 
and  the  other  uninsulated,  both  doing 
the  same  work,  were  selected  for  a  test. 
In  five  days,  during  which  careful  check 
was  made  of  gas  consumption  by  means 
of  calibrated  meters,  the  insulated  oven 
baked  practically  the  same  quantity  of 
bread  as  the  uninsulated  oven  using 
15.6%  less  gas. 
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Savings  like  this  are  typical  of  what 
may  be  expected  with  insulated  con¬ 
struction.  And  though,  on  the  surface,  it 
seems  as  though  insulation  would  take 
business  away  from  the  gas  companies 
by  cutting  down  the  amount  of  gas  ordi¬ 
narily  required  to  operate  industrial 
heated  equipment,  actually  it  works  the 
other  way.  For,  since  insulated  construc¬ 
tion  cuts  gas  consumption  to  a  point 
where  its  cost  compares  favorably  with 
coal  and  oil  as  industrial  fuels,  gas  is 
fast  being  adopted  in  the  industries  be¬ 
cause  of  its  obvious  advantages. 

Recently  I  saw  some  figures  bearing 
on  the  increase  in  the  consumption  of  gas 
for  industrial  heating  processes  during 
the  past  15  years.  As  I  recall,  industrial 
consumption  has  risen  during  that  period 
from  5%  of  the  total  output  to  25%. 
How  much  of  this  increase  the  insulation 
manufacturers  can  take  credit  for,  in  an 
indirect  way  of  course,  I  will  not  even 
venture  to  guess,  but  certainly  some 
small  part  of  it  at  least  is  due  to  insula¬ 
tion. 

In  the  manufacture  of  gas  itself  in¬ 
sulation  is  responsible  for  savings  in  pro¬ 
duction  costs.  In  water  gas  sets,  oil  gas 
sets  and  coal  gas  retorts,  maintenance  of 
uniform  temperatures  is  of  the  utmost 
importance  to  secure  efficient  and  eco¬ 
nomical  operation.  Insulation  of  the  pro¬ 
ducers  and  benches  assists  greatly  in 
keeping  temperatures  under  control. 
Most  of  the  manufacturers  of  gas  plant 
equipment  consequently  make  use  of  in¬ 
sulated  construction.  Another  important 
use  of  insulation  in  gas  plants  is  in  the 
mains.  Insulation  of  mains  prevents  the 
cooling  of  the  gas  to  below  900° F.,  the 
point  at  which  condensation  of  tar  vapor 
begins,  and  eliminates  the  necessity  of 
shutting  down  for  frequent  cleaning.  Re¬ 
cently,  engineers  have  experimented  ex¬ 
tensively  with  the  insulation  of  purifiers 


and  the  results  show  great  promise. 
There  is  still  much  to  be  learned,  how¬ 
ever,  about  this  application  of  insulation, 
so  I  will  only  mention  it  here.  There  are 
many  other  advantages  of  insulation  in 
gas  plant  equipment,  such  as  greater 
capacity  due  to  thinner  linings,  flexible 
temperature  control,  etc.,  with  which 
your  engineers  are  perhaps  more  familiar 
than  I. 

Insulation  also  has  an  application  in 
the  construction  of  domestic  gas  appli¬ 
ances.  The  household  range  with  a  well 
insulated  oven  is  much  more  economical 
and  more  efficient  and  satisfactory  in 
operation.  The  makers  of  electric  ranges 
were  forced  from  the  beginning  to  use 
oven  insulation  to  offset  the  high  cost  of 
power  and  so  put  their  ranges  on  a  basis 
where  they  could  compete  with  gas-fired 
appliances.  But  they  discovered  that  what 
might  be  called  the  “by-products”  of  in¬ 
sulation  helped  them  considerably  more 
in  the  sale  of  electric  ranges.  The  cooler 
kitchen  and  the  fireless  cooker  effect  in 
the  oven  resulting  from  the  insulated 
construction  appealed  to  the  woman  far 
more  than  the  reduction  in  power  bills. 


Fig.  3 

Nonpareil  Block  Insulation  for  household  range 
oven  and  door. 

Now  it  is  up  to  the  manufacturer  of  gas 
ranges  to  insulate.  Of  course  some  gas 
ranges  are  insulated  now  but  it  is  my  be¬ 
lief,  that,  eventually,  the  ovens  of  all 
but  the  cheapest  ranges  will  be  insulated. 
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You  might  say  that  only  a  relatively  small 
percentage  of  gas  used  for  cooking  is 
consumed  in  the  oven,  but  I  believe  you 
will  find  the  woman  who  has  an  insulated 
oven  eventually  does  75%  of  her  cook¬ 
ing  there.  This  is  due  to  the  comfort  ob¬ 
tained  in  hot  weather  and  the  fireless 
cooker  effect  mentioned  previously. 

There  is  another  application  of  insula¬ 
tion,  however,  that  is  of  still  greater  in¬ 
terest  to  the  gas  industry  today  and  that 
is  the  use  of  insulation  in  the  construc¬ 
tion  of  dwellings. 

How  should  this  seemingly  far  afield 
subject  interest  the  gas  man,  you  may 
ask.  Merely  in  this  way.  More  and  more 
the  trend  in  home  heating  is  toward  gas. 
Convenience,  freedom  from  drudgery 
and  economy  are  the  forces  back  of  this 
demand ;  economy  of  time,  for  gas  is  the 
instant  heat;  economy  of  labor,  for  gas 
eliminates  the  ashman  and  the  furnace 
tender,  the  coal  carrying  and  the  soot 
and  the  dirt. 

Gas  is  the  modern  fuel.  Its  cleanliness 
and  the  greater  home  comfort  it  makes 
possible  appeal  to  the  present  day  home 
owner.  But,  gas  cannot  be  sold  in  com¬ 
petition  with  other  fuels  where  the  home 
owner  will  not  pay  or  cannot  afford  to 
pay  a  premium  for  such  benefits  as  con¬ 
venience,  cleanliness  and  comfort.  It  is 
here  that  house  insulation  is  of  real 
value  to  the  gas  man. 

Insulated  construction  removes  gas  for 
home  heating  from  the  luxury  class  and 
makes  it  available  to  the  average  home 
owner  at  a  price  that  is  well  within  the 
limits  of  his  income.  House  insulation 
makes  gas  heating  an  economic  possibil¬ 
ity.  You  may  question  that  statement 
but  I  believe  a  concrete  case,  which  will 
be  cited  later,  proves  it  beyond  a  doubt. 

In  the  past,  houses  as  they  have  been 
built  prevent  the  entrance  of  rain,  sleet 


and  snow,  but  no  real  steps  have  been 
taken  to  make  them  reasonably  heat-tight. 
And  that  is  just  why  gas  has  been  an  ex¬ 
pensive  fuel.  Houses  of  ordinary  con¬ 
struction  leak  heat  much  as  a  sieve  leaks 
water,  which  has  meant  that  the  house¬ 
holder  could  keep  his  house  warm  on  cold 
winter  days  only  by  making  more  heat, 
i.e.,  burning  more  gas  in  the  furnace. 
There  was  no  way  to  conserve  in  houses 
of  this  type,  for  any  length  of  time,  the 
heat  once  produced.  The  result  was  that 
the  cost  of  the  gas  necessary  to  keep  the 
house  comfortably  warm  was  almost  pro¬ 
hibitive.  And  from  the  standpoint  of  the 
gas  man,  such  extravagant  use  of  gas  to 
maintain  comfortable  inside  temperatures 
when  outside  temperatures  fall,  makes 
house  heating  business  very  undesirable, 
due  not  only  to  the  variable  load  factor 
produced  under  ordinary  conditions,  but 
also  to  the  very  high  peak  send-out  de¬ 
manded  on  the  few  days  that  occur  every 
heating  season  when  abnormally  low  tem¬ 
peratures  are  accompanied  by  winds  of 
high  velocity. 

Through  the  medium  of  heat -tight  con¬ 
struction  gained  by  the  proper  use  of  in¬ 
sulation  all  this  can  be  changed.  If 
houses  are  substantially  built  and  their 
walls  and  roofs  properly  insulated, 
enough  of  the  heat  lost  through  ordinary 
construction  can  be  saved  to  bring  the 
cost  of  gas  heating  down  to  a  point  where 
it  compares  favorably  with  other  fuels. 
Insulation  retards  the  outflow  of  the  heat 
generated  by  the  heating  plant  and  holds 
a  larger  percentage  of  it  in  the  rooms  of 
the  house.  Since  less  heat  escapes  to  the 
outside,  less  heat  is  required  to  replace 
the  escaped  heat  and  the  entire  house  can, 
therefore,  be  held  at  a  comfortable  tem- 
erature  on  even  the  coldest  winter  days 
by  burning  but  little  more  than  the  cus¬ 
tomary  amount  of  gas  in  the  furnace. 

This  was  demonstrated  last  winter  in 
Pittsburgh  during  two  eight-day  periods. 
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Records  were  made  of  the  temperature 
in  two  houses,  both  heated  with  gas,  of 
approximately  the  same  size  and  having 
the  same  exposure.  One  was  insulated 
throughout,  outside  walls  and  roof,  with 
two  inches  of  corkboard,  a  material  made 
of  pure  cork,  and  the  second  was  of  ordi¬ 
nary  construction,  uninsulated.  Temper¬ 
atures  taken  on  the  third  floors  of  these 
two  houses,  compared  with  the  outside 
temperatures,  show  how  well  heat  can  be 
held  in  the  house  of  insulated  constru- 
tion.  Although  the  outside  temperatures 
ran  as  low  as  18°,  the  temperature  of 
the  third  floor  in  the  insulated  house 
was  never  lower  than  50°,  and  this  in 
spite  of  the  fact  that  during  part  of  the 
time  no  heat  was  supplied  to  the  third 
floor  radiators  and  the  door  leading  to 
the  third  floor  was  kept  closed.  On  the 
other  hand,  the  third  floor  of  the  unin¬ 
sulated  house  registered  temperatures 
just  a  few  degrees  higher  than  outside 
temperatures.  This  can  be  readily  seen 
from  the  following  table  of  recorded 
temperatures. 


Now  let  us  stop  for  a  moment  to  con¬ 
sider  what  materials  may  be  employed  in 
home  construction  to  prevent  heat  losses. 
There  are  many  of  them.  Most  of  them 
have  certain  advantages  but  few  combine 
all  the  essentials  of  a  practical  building 
material  with  low  heat  conductivity.  To 
be  truly  satisfactory,  an  insulating  ma¬ 
terial  for  house  construction  must  be : 

1  Non-absorptive  of  or  unaffected  by 

moisture ; 

2  A  fire  retardant; 

3  Permanent  in  form ; 

4  Easy  to  handle  and  erect ; 

5  A  good  base  for  plaster ; 

6  Reasonable  in  cost. 

Corkboard  more  nearly  meets  these  re¬ 
quirements  than  any  other  insulating  ma¬ 
terial  offered  on  the  market.  It  is  well- 
nigh  ideal  for  the  insulation  of  dwellings 
of  all  kinds.  Corkboard  is  non-absorbent 
of  moisture  and,  since  it  is  cellular  in 
structure,  has  no  capillarity.  It  is  slow 
burning  and  does  not  smoulder  or  carry 
fire.  It  has  structural  strength  and  stabil- 


3rd  FLOOR  INSULATED  HOUSE 


Date 

Mean  24  hr. 
Outside  Temp. 

Mean  24  hr. 
Inside  Temp. 

Mean  Temp. 
Difference 

Remarks 

Tan.  11,  1925 

29° 

51° 

22° 

No  heat 

12 

32° 

50° 

18° 

No  heat 

13 

32° 

53° 

21° 

No  heat 

14 

24° 

54° 

30° 

No  heat 

15 

29° 

58° 

29° 

No  heat 

16 

40° 

60° 

20° 

Heat  turned  on 

17 

38° 

61° 

23° 

Heat  turned  on 

18 

29° 

61° 

32° 

Heat  turned  on 

3rd  FLOOR  UNINSULATED  HOUSE 

Date 

Mean  24  hr. 
Outside  Temp. 

Mean  24  hr. 
Inside  Temp. 

Mean  Temp. 
Difference 

Remarks 

March  1,  1925 

36° 

41° 

5° 

No  heat 

2 

17° 

35° 

18° 

No  heat 

3 

18° 

30° 

12° 

No  heat 

4 

33° 

40° 

7° 

No  heat 

5 

36° 

47° 

11° 

No  heat 

6 

40° 

50° 

10° 

No  heat 

7 

52° 

55° 

3° 

No  heat 

8 

53° 

61° 

8° 

N’o  heat 
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ity  and  will  neither  rot,  mold  nor  settle 
in  the  building.  Corkboard  is  light,  clean 
and  easy  to  handle  and  can  be  cut,  sawed 
and  nailed  like  ordinary  lumber.  In  frame 
houses  it  is  nailed  directly  to  the  studding, 
and  in  brick,  tile,  stone  or  concrete  con¬ 
struction  it  is  easily  erected  in  Portland 
cement  mortar.  Plaster  is  applied  di¬ 
rectly  to  its  surface  without  the  use  of 
lath. 

Corkboard,  as  its  name  implies,  is  man¬ 
ufactured  wholly  of  cork,  the  bark  of 
the  cork  oak  tree  which  grows  in  Spain, 
Portugal  and  Northern  Africa.  The  cork 
is  ground  up,  screened  to  remove  dirt 
and  dust,  compressed  in  metal  molds 
into  sheets  of  convenient  size,  and  then 
baked.  No  binder  is  added  to  the  cork 
since  the  baking  liquefies  its  natural  gum 
or  resin  which  cements  the  particles  of 
cork  tightly  together.  Cork  under  the 
microscope  is  seen  to  consist  of  thou¬ 
sands  of  tiny  hollow  air  cells  each  com¬ 
pletely  separated  from  the  others.  It  is 
the  hollow  air  cells  of  the  cork  that  give 
to  corkboard  its  high  heat  retarding  value. 
A  comparison  of  the  heat  conductivity 
of  corkboard  with  other  building  mate¬ 
rials  is  shown  in  the  table  following : 


Now  let  us  see  what  corkboard  can 
really  do  for  you  in  promoting  the  use 
of  gas  for  house  heating  purposes. 

Some  of  the  member  companies  of 
the  Association  have  recognized  what  an 
aid  house  insulation  is  in  selling  gas  for 
house  heating  and  advocate  its  use  in 
every  new  house  for  which  they  figure 
a  gas-fired  heating  plant — for  example — 
the  Rochester  Gas  &  Electric  Corpora¬ 
tion  of  Rochester,  N.  Y.  Their  indus¬ 
trial  sales  department  has  taken  the 
stand  that  a  reasonable  comparison  with 
coal  heating  costs  cannot  be  made  unless 
the  house,  in  which  the  gas-fired  heating- 
system  is  to  be  installed,  is  insulated.  In 
making  up  their  estimates  on  the  cost  of 
heating  a  house  with  gas,  they  figure 
first  what  the  probable  cost  of  heating 
would  be,  as  designed,  and  then  make  a 
second  estimate  of  what  it  would  be  if 
the  house  were  properly  insulated.  Here 
is  a  typical  example  given  me  by  Mr.  E. 
L.  Wilder,  manager  of  their  industrial 
sales  department. 

The  house  is  of  frame  construction  31 
feet  x  23  feet  x  16  1/2  feet  inside  dimen¬ 
sions  with  a  sun  porch  13  feet  x  8  feet 


THERMAL  CONDUCTIVITY— BUILDING  MATERIALS 


Material  Weight  Conductivity  Authority 

per  cu.  ft.  B.t.u./sq.  ft./ 1" 

°F./hr. 


Armstrong’s  Corkboard 
Wood, 

(average — Virginia  Pine, 
Oak,  Maple) 

Gypsum  Plaster 

Concrete,  Stone 


Slate 


Brick,  American 
Machine  made 

Limestone 

Sandstone 


10.0  0.302 


1.02 

46.2  2.322 

3.195 

to 

4.65 

9.15 

to 

10.45 

3.73 

to 

131.9  5.08 

13.35 

to 

16.56 

141.  10.725 


U.  S.  Bureau  of  Standards 

U.  S.  Bureau  of  Standards 
U.  S.  Bureau  of  Standards 

Charles  L.  Norton 

Herschel-Ledebour-Dunn 

Willard  &  Lichty 

Poole 

Poensgen 
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x  8  feet,  seven  rooms  not  including  the 
sun  porch  and  the  sleeping  porch.  Unin¬ 
sulated,  this  house  would  require  374,- 
000  cu.  ft.  of  gas  per  heating  season 
which  at  their  local  rate  would  cost 
$335.00.  By  using  one  inch  of  corkboard 
on  outside  walls  and  over  the  third  floor 
ceiling  the  estimated  gas  consumption  for 
a  heating  season  would  be  but  277,000 
cu.  ft.,  the  cost  of  which  at  the  same  rates 
would  be  $265.00,  a  reduction  of  $90.00 
a  year  or  27%  in  heating  costs.  Need¬ 
less  to  say  the  house  when  built  was  in¬ 
sulated  with  corkboard. 

Although  a  27%  reduction  in  heating 
cost  was  sufficient  to  sell  the  idea  of 
corkboard  insulation  to  this  owner  the 
use  of  one  and  a  half  or  two  inches  of 
corkboard  instead  of  the  one  inch  thick¬ 
ness  would  have  made  the  reduction  even 
greater.  We  have  found  that  the  econom¬ 
ical  thickness  of  cork  to  use,  generally, 
is  one  and  a  half  inches  on  the  walls  and 
two  inches  on  the  roof  or  second  floor 
ceiling,  particularly  when  gas  is  used  for 
fuel.  Our  recommendation  is  based  on 
the  time  required  for  fuel  savings  to  re¬ 
turn  the  net  cost  of  the  insulation.  Refer¬ 
ence  to  the  table  following  will  make 
this  readily  apparent. 


From  the  standpoints  of  both  fuel  sav¬ 
ing  and  comfort,  the  one  and  a  half  and 
two  inch  thicknesses  have  been  demon¬ 
strated  to  be  the  most  satisfactory. 

In  any  number  of  cases  where  houses 
have  been  so  insulated,  the  actual  gas 
consumption  has  been  from  30%  to  33% 
below  the  originally  estimated  consump¬ 
tion. 

We  have  compiled  some  very  interest- 
ing  figures  on  a  cork  insulated  house, 
where  natural  gas  was  used,  which  will, 
I  believe,  clearly  show  the  relation  be¬ 
tween  cork  insulation  and  the  cost  of 
heating  with  gas. 


Fig.  4 

The  residence  of  W.  H.  Larimer,  Pittsburgh,  Pa., 
insulated  with  Armstrong’s  Corkboard  was  heated 
with  natural  gas  last  year  for  $130.80. 


TIME  REQUIRED  FOR  FUEL  SAVINGS  TO  RETURN  NET  INSULATION  COST 


Years  required  for 

Fuel  Savings  to  return  net  insulation 

cost 

Insulation 

Bituminous 

Natural 

Anthracite 

Fuel 

City 

Used 

Coal 

Gas 

Coal 

Oil 

Gas 

1"  walls 

1"  roof 

7.0 

4.4 

4.25 

3.4 

.94 

1"  walls 

V/2"  roof 

7.7 

4.8 

4.65 

3.8 

1.03 

1"  walls 

2"  roof 

8.4 

5.2 

5.0 

4.1 

1.11 

1/4"  walls 

1  roof 

7.0 

4.4 

4.25 

3.4 

•  .94 

1  y2"  walls 

2"  roof 

7.7 

4.8 

4.65 

3.8 

1.03 

2"  walls 

2"  roof 

8.6 

5.3 

5.2 

4.2 

1.14 

3"  walls 

3"  roof 

12.2 

7.6 

7.4 

5.95 

1.63 
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finished  third  floor,  and  contains  nine 
rooms,  two  baths  and  a  center  hall. 


The  outside  walls  of  the  house  are  con¬ 
structed  of  a  four-inch  course  of  rough 
texture  face  brick  backed  with  four 
inches  of  hollow  tile. 

The  roof  is  slate  on  7/8-inch  sheath¬ 
ing.  On  the  inside  of  the  exterior  walls 
and  on  the  underside  of  the  rafters  there 
is  a  two-inch  layer  of  corkboard.  The 
wall  insulation  is  erected  against  the  hol¬ 
low  tile  in  Portland  cement  mortar  while 
the  roof  insulation  is  nailed  to  the  rafters 
and  the  inside  plaster  finish  is  applied 
directly  to  the  surface  of  corkboard. 

This  house  is  heated  by  a  thermostat¬ 
ically  controlled  hot  water  system,  using 
natural  gas  for  fuel.  The.  boiler  is  pro¬ 
vided  with  five  burners  but  at  no  time, 


Fig.  6 

Section  through  wall  of  Larimer  house  showing  construction,  brick  hollow  tile  and  Armstrong’s 

Corkboard. 


34-0' 


34’-  o- - - 
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Fig.  5 

Floor  plans  of  the  W.  H.  Larimer  residence,  Pitts¬ 
burgh,  Pa. 

The  residence  of  Mr.  W.  H.  Larimer 
in  Pittsburgh  is  34  feet  x  26  feet  with 
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during  the  winter  of  1924-25,  was  it 
necessary  to  light  more  than  three. 

The  house  was  first  occupied  on  Octo¬ 
ber  22,  1924,  and,  due  to  the  cold 
weather,  it  was  necessary  to  start  the 
heating  plant  immediately.  The  thermo¬ 
stat,  which  was  located  on  an  inside  wall 
in  the  dining  room,  was  set  at  70°F.,  and 
kept  at  that  setting,  day  and  night,  for 
the  entire  heating  season. 


Fig.  7 

Five  burner  gas-fired  hot  water  boiler  in  residence 
of  W.  H.  Larimer,  Pittsburgh,  Pa.  At  no  time  dur¬ 
ing  last  winter  were  more  than  three  of  the  burners 

lit. 

Radiators  were  not  installed  on  the 
third  floor  until  January  15th,  never¬ 
theless  the  roof  insulation  kept  the  third 
floor  constantly  at  50°  F.  or  above  in  the 
coldest  weather  even  though  the  door 
to  the  third  floor  was  kept  closed  at  all 
times.  The  placing  of  the  third  floor 


radiators  increased  the  temperature  in 
this  part  of  the  house  so  that  for  the  bal¬ 
ance  of  the  winter  it  was  held  uniformly 
at  60°F. 

It  is  interesting  to  note  the  temperature 
conditions  in  this  home  during  several 
of  the  coldest  days  of  the  winter  and  also 
the  outside  temperatures  as  reported  by 
the  weather  bureau.  •  The  thermometer 
charts  reproduced  in  Figures  8,  9,  and  10 
clearly  show  the  comparison.  While  out¬ 
side  temperatures  ran  down  as  low  as  3° 
below  zero,  never  once  was  the  house  un¬ 
comfortable.  Uniform  temperatures  of 
between  70  °F.  and  72  °F.  were  easily 
maintained  day  and  night  in  the  occupied 
portions  of  the  house,  i.e.,  the  first  and 
second  floors.  Even  on  the  coldest  day  of 
the  winter,  when  there  was  a  decided  de¬ 
ficiency  in  temperature  as  compared  with 
the  normal  for  the  locality,  the  recording 
thermometer,  which  was  placed  in  the 
dining-room,  adjacent  to  a  window,  about 
six  inches  from  an  outside  wall  and  ten 
feet  or  so  distant  from  the  thermostat, 
registered  68 °F.  The  cycles  of  boiler 
heating  operation,  as  evidenced  by  the 
curve  made  by  the  recording  thermom¬ 
eter,  are  also  of  great  interest.  Compare 
the  time  the  gas  was  on  to  the  length  of 
time  that  the  gas  was  turned  off. 

Now  the  really  important  factor  to  you, 
gentlemen,  is  the  cost  of  heating  this 
house  for  the  entire  season  and  also  the 
average  and  maximum  gas  consumption 
for  the  winter  season.  The  monthly  bills 
for  the  gas  used  in  the  eleven-month 
period,  beginning  October  22,  1924,  and 
ending  September  15,  1925,  ranged  from 
$31.20  for  52,000  feet  of  gas  consumed 
from  December  19th  to  January  24th,  to 
a  minimum  of  4000  feet  in  one  30-dav 
period  during  the  summer.  The  30-day 
period  from  August  15th  to  September 
15th  was  lower  than  this  minimum  due  to. 
the  fact  that  the  house  was  closed  dur- 
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Fig.  8 

Chart  showing  temperatures  in  first  floor  rooms  ot  insulated  house  heated  with  gas. 
inside  temperatures.  Dotted  line  shows  outside  temperatures  as  reported  by  U.  S. 


Solid  line  shows 
Weather  Bureau. 
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Fig.  9 

Chart  showing  temperatures  in  second  floor  rooms  of  insulated  house  heated  with  gas.  Solid  line  shows 
inside  temperatures.  Dotted  line  shows  outside  temperatures  as  reported  by  U.  S.  Weather  Bureau. 
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Fig.  10 

Chart  showing  temperatures  in  third  floor  rooms  of  insulated  house  heated  with  gas.  Solid  line  show: 
inside  temperatures.  Dotted  line  shows  outside  temperatures  as  reported  by  U.  S.  Weather  Bureau. 
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in g  that  time,  but  this  period  was  not 
considered. 

In  Table  I  is  shown  a  detailed  state¬ 
ment  of  the  bills  for  gas  consumed  for 
hot  water  heat,  kitchen  range,  laundry 
hot  plate,  instantaneous  hot  water  heater, 
garage  heater  and  gas  grates  in  several 
of  the  rooms.  The  rate  for  natural  gas 
in  this  locality  is  60  cents  per  thousand 
feet. 


heating  figures  1250  feet.  This  maximum 
came  in  the  month  of  February  even 
though  the  minimum  mean  temperature 
outside  was  in  January.  The  recorded 
maximum  daily  consumption,  however, 
came  on  December  28th  when  approxi¬ 
mately  2000  feet  was  used.  On  this  day 
the  low  temperature  was  0°F.,  the  high 
12  °F.,  and  the  average  wind  velocity  17 
miles  per  hour. 


TABLE  I  * 

NATURAL  GAS  CONSUMPTION— INSULATED  HOUSE— ACTUAL 


Includes  Gas  for  Hot  Water  Heat ,  Kitchen  Range,  Laundry  Hot  Plate,  Instantaneous  Hot 
Water  Heater,  Two-car  Garage  Heater,  and  Gas  Grates  in  Various  Rooms. 


Date 


Elapsed 

Days 


Gas  Consumption — Feet  Gas  Cost 

Heating  Summer  @ 

Season  Season  6o  cents  M. 


1924 

Oct.  22,  to  Nov.  18 

27 

14,000 

$  8.40 

Nov.  18  to  Dec.  19 

31 

32,000 

19.20 

Dec.  19,  1924,  to  Jan.  24,  1925 
1925 

36 

52,000 

31.20 

Jan.  24  to  Feb.  18 

25 

35,000 

21.00 

Feb.  18  to  Mar.  18 

28 

28,000 

16.80 

Mar.  18  to  Apr.  16 

29 

21,000 

12.60 

Apr.  16  to  May  15 

30 

15,000 

9.00 

May  15  to  June  15 

31 

10,000 

6.00 

June  15  to  July  15 

30 

4,000 

2.40 

July  15  to  Aug.  15 
*Aug.  15  to  Sept.  15 

31 

4,000 

2.40 

Totals 

329 

207,000 

11,000 

$130.80 

*Family  away  August  15  to  29,  1925. 


Now  what  this  means  in  terms  of  con¬ 
sumption  for  heating  purposes  only  is 
shown  in  Table  II.  This  table  is  an  ap¬ 
proximate  monthly  demand  based  on  tem¬ 
perature  conditions  and  the  actual  bills 
rendered. 

It  will  be  noted  that  we  assumed  a 
slightly  greater  consumption  for  hot 
water  and  cooking  in  the  winter  months 
over  that  used  in  summer.  Some  of  you 
may  say  that  in  the  final  analysis  all  the 
gas  goes  for  heating,  but  our  idea  was 
simply  to  separate  the  heating  load  from 
the  remainder  of  the  gas  used.  The  aver¬ 
age  maximum  daily  consumption  for 


In  order  to  see  just  what  Mr.  Lari¬ 
mer’s  $130.80  gas  bill  means  to  you,  it 
will  be  necessary  to  consider  the  cost  of 
heating  this  same  house  if  it  were  built 
without  the  corkboard  insulation  on  walls 
and  ceiling.  A  conservative  estimate  of 
heat  losses  based  on  the  thermal  conduc¬ 
tivities  of  the  materials  employed  in  con¬ 
struction,  shows  that  this  house  would 
require  from  40  to  45%  more  fuel  for 
heating  purposes  if  it  were  uninsulated. 
Assuming  a  40%  increase,  Mr.  Larimer’s 
bill,  therefore,  would  have  been  $140.00 
for  heating  gas  alone  and  $31.20  for  hot 
water  and  kitchen  range  consumption,  or 
a  total  of  $171.20,  over  $40  more  than 
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TABLE  II 

NATURAL  GAS  CONSUMPTION— INSULATED  HOUSE 


Monthly  Heating  Consumption — Season  1924  &  1925.  Estimated  from  Actual 


Month 

Gross 

Used 

Actual 

Estimated 
for  Hot 
Water  and 
Kitchen 

Net  for 
Heating 
Including 
Garage 

Average 

Daily 

Heating 

Consumption 

Temperatures 
Mean  Departure 

Monthly  From 

Normal 

1924 

October* 

4,000 

1,000 

3,000 

300 

52.8 

+1.5 

November 

20,000 

5,000 

15,000 

500 

42.8 

—0.4 

December 

40,000 

6,000 

34,000 

1,100 

31.4 

—2.8 

1925 

January 

43,000 

6,000 

37,000 

1,200 

29.8 

—0.7 

February 

41,000 

6,000 

35,000 

1,250 

39.2 

+6.9 

March 

25,000 

6,000 

19,000 

610 

42.0 

+2.8 

April 

19,000 

5,000 

14,000 

470 

54.4 

+3.2 

May 

13,000 

4,000 

9,000 

290 

56.2 

—6.1 

June 

4,000 

4,000 

July 

4,000 

4,000 

August 

3,000 

3,000 

September** 

2,000 

2,000 

Total 

218,000 

52,000 

166,000*** 

+4.4 

Cost 

$130.80 

$31.20 

$99.60 

*Oct.  22-Oct.  31  Only 
**Sept.  1-15  Only 

***Meter  on  furnace — Read  133,000  ft.  Dec.  5  to  Sept.  24. 


the  actual  cost.  This  figure  is  borne  out 
by  the  recorded  gas  consumption  of  a 
number  of  uninsulated  houses  of  similar 
size  and  construction  in  this  locality. 

Now  if  manufactured  gas  had  been 
used,  costing  from  $1.00  to  $1.50  per 
thousand  cubic  feet,  instead  of  natural 
gas  at  60  cents  per  thousand,  let  us  see 
how  much  greater  the  effect  of  the  cork 
insulation  would  be  in  reducing  the  pre¬ 
mium  that  Mr.  Larimer  is  obliged  to  pay 
for  the  convenience  of  gas  heating.  Mul¬ 
tiplying  the  actual  figures  by  the  factor 
3.5,  which  takes  into  account  both  the 
rate  difference  and  the  difference  in  B.t.u. 
content,  we  can  easily  find  the  cost  of 
the  manufactured  gas.  The  maximum 
monthly  bill  would  be  $77.70  for  37,000 
feet  of  gas  for  all  purposes.  The  total 
eleven  months’  bill  would  be  $457.80,  of 
which  $348.60  would  be  chargeable  to 
heating.  The  reduction  in  heating  cost  on 
account  of  insulation  would  be,  therefore, 


not  $40.00,  as  in  the  case  of  natural  gas, 
but  $140.00  per  year.  There  is  no  doubt 
that  a  reduction  of  over  $140  a  season  in 
heating  cost  would  materially  lessen  the 
resistance  you  would  meet  in  selling 
manufactured  gas  to  Mr.  Larimer  or  any 
other  house  owner. 

Certainly  some  residence  heating  busi¬ 
ness  will  come  to  you  because  of  the  de¬ 
mand  for  convenience  from  those  few 
home  owners  who  will  have  the  best, 
regardless  of  cost,  but  such  customers 
comprise  only  a  small  proportion  of  the 
home  owners  in  any  community.  The 
greater  volume  of  your  business  must 
come  from  the  average  home  owner,  the 
man  who  cannot  afford  to  pay  a  pre¬ 
mium  of  80%  or  100%  over  the  cost  of 
coal  for  the  convenience  of  gas  heating. 
It  is  this  man  you  must  sell  and  it  can 
be  done  only  by  selling  him  first  the 
idea  of  heat-proofed  house  construction. 
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DISCUSSION 


E.  L.  Wilder  (Rochester,  N.  Y.)  : 
Anyone  who  is  interested  in  getting  the 
house-heating  business  cannot  afford  to 
neglect  the  question  of  house  insulation. 

As  soon  as  we  started  in  trying  to  get 
some  house-heating  business,  we  felt  the 
necessity  of  educating  the  people  who 
are  building  new  houses  on  the  value  of 
insulating  their  houses  properly.  Our 
whole  theory  was  that  if  we  could  get 
people  to  spend  a  little  money  in  the 
construction  of  their  houses,  they  can 
get  the  cost  of  house-heating  down  to  a 
point  where  it  is  not  much  of  a  strain  to 
spend  the  extra  amount  of  money  which 
it  will  cost  to  have  all  the  comforts  and 
conveniences  which  you  do  get  with  gas 
house-heating. 

We  were  so  interested  that  we  built 
a  model  house,  spent  some  $15,000  on  it, 
all  told,  and  that  house  was  thoroughly 
insulated.  One  of  the  employes  of  the 
company  lived  in  that  house  for  the  first 
winter  season,  and  we  kept  accurate 
temperature  records,  both  outside  and 
inside,  and,  of  course,  accurate  records 
of  the  gas  consumption.  I  can  say,  for 
the  benefit  of  the  men  who  made  the 
heating  calculations  that  the  bill  for  the 
season  would  be  $200,  missed  it  by  a 
little  over  a  dollar. 

That  house  was  open  for  inspection 
during  construction  and  for  a  consider¬ 
able  time  afterward,  and  a  great  many 
people  called  around  to  see  it.  Since  that 
time  a  considerable  number  of  the  new 
houses  that  have  gone  up  in  Rochester 
have  been  insulated  with  good  insulating 
material,  and  they  have  put  in  gas 
house-heating. 

Whenever  we  get  hold  of  a  prospect 
who  is  building  a  house,  the  first  thing 
we  talk  to  him  about  is  getting  proper 


heat  insulation  in  his  house,  and  we  have 
been  successful,  in  a  number  of  cases,  in 
having  that  done. 

We  think  it  is  the  best  way  of  getting 
the  house-heating  business  at  a  rate  at 
which  we  will  feel  sure  that  we  are  not 
going  to  lose  any  money  by  it. 

We  are  not  making  any  concession  in 
our  gas  rate  for  house-heating  business 
at  the  present  time.  The  management 
feels  that  we  had  better  see  how  much 
business  we  can  get  out  of  our  present 
rate  before  we  cut  the  rate  any.  We 
have,  at  the  present  time,  over  eighty 
houses  which  are  using  gas  for  heating. 

F.  LeRoy  Worley  (Philadelphia,  Pa.)  : 
Regarding  a  home  that  is  already  com¬ 
pleted,  where  insulation  can  be  used,  I 
have  a  particular  case  in  mind,  just  out¬ 
side  of  Philadelphia.  It  is  a  residence, 
about  twenty  to  twenty-five  years  old, 
stone  on  the  first  floor  and  stucco  for 
two  and  a  half  stories.  We  are  nailing 
cork  board  directly  on  the  outside,  and 
we  are  going  to  stucco  directly  over  the 
cork  board. 

We  have  just  finished  a  house  of  that 
type  in  Montreal,  and  it  is  very  satis¬ 
factory. 

J.  F.  Quinn  (Brooklyn,  N.  Y.)  :  I 
think  the  Industrial  Section  next  year 
should  take  into  consideration  the  matter 
of  industrial  men  spending  some  time 
on  the  exhibits.  We  have  nothing  to  do 
with  arranging  the  program,  but  if  a 
man  wanted  to  do  justice  to  his  com¬ 
pany,  he  would  attend  the  General  Ses¬ 
sions  in  the  morning  and  the  Industrial 
Sessions  in  the  afternoon.  He  does  not 
have  much  time  for  an  inspection  of  the 
industrial  equipment,  or  other  equip¬ 
ment. 
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That  recommendation  should  be  taken 
into  consideration  by  our  committee  next 
year. 

a/ 

The  Chairman:  I  want  to  take  this 
opportunity,  gentlemen,  to  thank  the 
chairmen  and  the  members  of  the  vari¬ 
ous  committees  for  their  very  splendid 
work,  and  also  those  who  have  contri¬ 


buted  to  make  this  Section’s  meeting 
a  success.  It  has  been  a  great  source  of 
pleasure  and  satisfaction  to  me  to  secure 
the  help  and  co-operation  which  I  have 
secured,  and  I  shall  long  remember  the 
work  and  the  cheerfulness  which  has 
accompanied  the  accomplishment  of  that 
work. 

FINAL  ADJOURNMENT 
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Minutes  of  the  Manufacturers’ 

Section 


The  session  of  the  Manufacturers’  Section  was  called  to  order  by  the  Chair¬ 
man,  Wendell  L.  Smith,  the  attendance  being  approximately  125  members  and 
guests. 


ADDRESS  OF  THE  CHAIRMAN 


Wendell  L.  Smith,  Battle  Creek,  Mich. 


At  the  close  of  each  Association  year, 
it  has  been  customary  for  your  Chair¬ 
man  to  review  such  activities  of  the  past 
year  as  were  of  interest.  This  I  shall  do. 
Also,  I  shall  make  some  remarks  regard¬ 
ing  the  future  conduct  of  this  section  and 
regarding  the  manufacturers’  participa¬ 
tion  in  the  activities  of  the  Association, 
based  on  my  observation  and  contact 
with  Association  work  during  the  past 
year. 

Because  of  the  peculiar  make-up  of 
this  section  at  the  present  time,  it  has 
been  difficult  to  develop  a  strictly  manu¬ 
facturers’  sectional  activity.  As  in  past 
years,  it  has  been  largely  the  province 
of  the  Manufacturers’  Section  to  keep 
in  contact  with  association  work  and  to 
co-operate  in  those  things  that  it  may 
properly  participate  in.  This  applies  par¬ 
ticularly  to  the  efforts  of  the  Commer¬ 
cial  Section  this  year. 

While  it  appears  that  this  section  has 
little  activity  or  influence  in  the  general 
association  work,  the  facts  are  that  the 
contact  of  the  various  men  that  have 
passed  through  this  section  for  the  past 
few  years  has  brought  them  in  touch 
with  association  work,  and  they  are  now 


giving  liberally  of  their  time  and  effort 
to  various  association  activities,  as  at¬ 
tested  to  by  the  following  figures. 

At  this  time,  there  are  functioning  in 
the  association  72  major  committees,  39 
of  which  have  substantial  representation 
of  manufacturing  members.  As  11  of  the 
72  committees  are  in  the  Accounting 
Section,  in  which  the  manufacturer  has 
no  interest,  it  is  apparent  that  the  Manu¬ 
facturers’  Section  is  fairly  well  repre¬ 
sented  in  the  Association. 

This  section  has  shown  a  decided 
growth  this  past  year.  At  present,  the 
Manufacturers’  membership  is  346,  with 
11  applications  to  be  acted  upon  by  the 
Executive  Board  this  evening. 

The  exhibition  this  year  is  the  largest 
in  history,  over  50,000  square  feet  being 
involved  in  the  display.  An  increase  of 
several  thousand  square  feet  of  floor 
space  over  last  year — occupied  by  208 
exhibits — has  enabled  the  appliance  and 
equipment  men  to  make  the  showing  rep¬ 
resented  here  this  week,  which  is  a 
gathering  together  of  appliance  and 
equipment  of  which  both  manufacturer 
and  gas  man  may  well  be  proud. 
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The  mid-year  meeting  of  the  Manag¬ 
ing  Committee  of  the  Manufacturers’ 
Section  was  held  in  Atlantic  City  in  May, 
1925,  and  disposed  of  such  matters  as 
properly  came  before  it.  There  was  some 
considerable  discussion  at  that  time  as 
to  ways  and  means  of  greater  activity  of 
a  sectional  nature  and  regarding  many 
other  matters  of  considerable  importance 
to  the  manufacturers,  on  which  it  is 
hoped  that  there  will  be  considerable 
discussion  here  today. 

I  wish  to  call  to  your  attention  several 
points  of  discussion  that  have  arisen 
from  various  sources  in  the  past,  so  that, 
today,  the  Manufacturers’  Section,  as  a 
whole,  may  consider  them  and  take  what 
action  is  deemed  necessary. 

Suggestion  has  been  made  that  some 
plan  of  reorganization  of  the  section 
along  the  lines  carried  out  by  other  in¬ 
dustries  might  be  the  means  of  greater 
activity  and  good  for  manufacturing 
members  of  the  Association  and  for  the 
gas  industry.  The  appointment  of  a 
committee  by  the  new  chairman  of  this 
section  to  study  and  draft  such  new 
plans  for  submission  to  the  Board  might 
be  the  first  step. 

There  has  been  a  suggestion  from 
some  directions  that  the  manufacturers 
were  not  properly  represented  on  the 
Executive  Board.  However,  four  manu¬ 
facturer  directors  of  the  Association  to¬ 
gether  with  the  chairman  of  the  Manu¬ 
facturers’  Section  make  up  our  repre¬ 
sentation  on  the  Executive  Board. 

Relative  to  the  make-up  of  the  Manag¬ 
ing  Committee  of  the  Manufacturers’ 
Section :  It  has  been  the  practice  in  the 
past,  as  prescribed  by  the  by-laws,  for 
the  chairman  of  the  section  to  appoint 
the  various  division  chairmen. 

It  is  recommended  that  the  various 
division  chairmen  of  the  Managing  Com¬ 


mittee,  insofar  as  possible,  be  elected  by 
the  members  of  each  group.  This  pro¬ 
cedure  would  make  the  representative  of 
that  division  of  the  Manufacturers’  Sec¬ 
tion  a  truly  accredited  representative  of 
his  industry,  and  problems  of  interest 
that  that  industry  might  have  with  the 
Association  could  be  properly  repre¬ 
sented  by  him.  The  truth  is,  at  this  time, 
the  various  division  chairmen  are  repre¬ 
sentative  of  no  one  but  themselves. 

The  American  Gas  Association  labora¬ 
tory  has  been  definitely  established  this 
year  at  Cleveland  and  is  now  function¬ 
ing.  This  will  answer  a  great  many 
problems  that  have  confronted  manu¬ 
facturers,  and  will  accomplish  a  great 
good  for  the  industry,  as  a  whole.  Mr. 
R.  M.  Conner,  Director  of  the  Labora¬ 
tory,  is  here  today,  and  will  be  called  on 
later  to  discuss  the  policy  and  scope  of 
the  work. 

Various  elements  in  the  Association 
are  giving  considerable  thought  to  the 
formulation  of  a  plan  of  national  adver¬ 
tising.  I,  personally,  hope  that  a  definite 
program  of  this  nature  will  be  adopted 
by  the  Association  and  will  thereby  be¬ 
come  the  coordinating  agency  of  a  big 
national  effort,  educating  the  public  on 
the  usage  of  gas. 

Mr.  R.  J.  Canniff,  last  year’s  chairman 
of  the  Sales  Stimulation  Committee  and 
the  chairman-elect  of  the  Commercial 
Section,  has  been  one  of  the  men  most 
active  in  endeavoring  to  sell  a  plan  of 
this  kind  to  the  Association.  I  am  sure 
that  he  has,  in  principle,  the  support  of 
a  large  part  of  the  individual  manu¬ 
facturers.  Mr.  Canniff  is  present  from 
the  Commercial  Section  today,  and  will 
tell  us  of  that  section’s  plans  and  activity 
on  this  very  important  subject. 

Before  closing  this  report,  I  wish  to 
extend  my  thanks  to  our  able  Secretary, 
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Mr.  Berghorn.  To  him  has  fallen  most 
of  the  work  of  the  section  and,  entirely, 
the  carrying  forward  to  a  successful 
conclusion  of  the  splendid  exhibition  we 
have  here  at  Atlantic  City  this  year. 

We  are  also  indebted  to  Mr.  William 
DeFreitas  of  the  Consolidated  Gas  Com¬ 


pany  of  New  York  for  his  able  service 
in  assisting  Mr.  Berghorn  in  this  exhibit. 

I  see  that  Mr.  Abell  is  present  and, 
before  going  on  with  the  regular  order 
of  business,  I  am  sure  we  should  all  like 
to  hear  from  him. 


MANUFACTURERS’  SESSION 


Monday  Afternoon ,  October  13,  1923 


The  President:  It  is  indeed  a  great 
pleasure  and  a  privilege  to  have  an  op¬ 
portunity  to  address  you.  Your  chair¬ 
man  invited  me  to  come  and  I  am  here  at 
his  invitation.  An  association,  I  believe, 
is  the  leader  of  its  industry  and  I  do 
not  think  it  can  be  otherwise.  We  all 
appreciate  the  fact  that  the  manufactur¬ 
ers  have  got  to  co-operate  with  the  dis¬ 
tributors  of  gas,  and  the  distributors  of 
gas  must  of  necessity  co-operate  with 
the  manufacturers.  That  was  brought 
out  very  forcibly  in  the  early  stages  of 
the  gas  industry.  At  first  the  gas  busi¬ 
ness  was  nothing  more  than  a  lighting 
business.  Competition  came  and  they 
had  to  get  other  lines  qf  work  to  do. 
The  manufacturers  saved  them.  The 
manufacturers  got  busy  and  developed 
the  appliances,  so  that  the  lighting  busi¬ 
ness  now  is  a  comparatively  small 
amount  of  the  total  business  done  by  the 
distributing  companies.  I  call  them  dis¬ 
tributing  companies  as  distinguished 
from  your  organization  and  that  of  the 
gas  company  itself  as  such,  although  we 
include  you  as  part  of  the  gas  industry 
and  as  important  as  the  gas  distributing 
company  itself. 

We  want  you  to  feel  that  all  of  the 
distributors  of  gas  consider  you  as  much 


a  part  of  their  organization  as  they  do 
any  other  gas  company.  Without  you 
we  could  not  exist.  It  is  a  matter  of  co¬ 
ordination  and  co-operation  and  we  cer¬ 
tainly  feel  that  we  have  had  that  from 
this  section.  You  have  done  everything 
that  is  possible  to  help  us  in  every  way. 
I  have  prepared  some  statistics  to  show 
what  you  are  doing. 

Altogether,  there  are  about  72  main 
committees  of  the  American  Gas  Asso¬ 
ciation  and  deducting  the  Accounting 
Section  there  remain  about  61  main  com¬ 
mittees.  Of  those  committees  39  have 
representation  from  the  Manufacturers’ 
Section,  or  sixty-six  per  cent  have  repre¬ 
sentation  from  your  organization.  I 
think  that  goes  to  show  the  co-operation 
that  you  men  are  giving  the  gas  indus¬ 
try. 

Your  chairman  told  you  about  the 
space  that  you  now  occupy  for  exhibi¬ 
tion  purposes  and  he  gave  you  the  in¬ 
crease  in  space  used  for  exhibition  pur¬ 
poses  since  the  time  that  this  Association 
was  organized.  This  space  which  was 
asked  for  this  year  is  about  34,500  feet 
and  in  1919  it  was  only  8604  feet.  It  is 
over  four  times  as  much  and  that  is  very 
creditable.  Anyone  who  visits  that  ex- 
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hibit  must  feel  that  the  gas  industry  is 
one  of  the  large  businesses  of  this  coun¬ 
try. 

In  the  early  stages,  as  I  said,  there 
was  nothing  but  lighting  and  at  that 
time  there  was  practically  only  one 
method  of  manufacturing  gas.  Later  on 
other  methods  came  into  force  and  then* 
the  use  of  the  various  appliances.  It  was 
found  that  due  to  the  variation  of  densi¬ 
ty  and  the  variation  in  the  orifice  and 
other  things  the  Health  Bureaus  and  the 
U.  S.  Bureau  of  Standards  and  the  Bu¬ 
reau  of  Mines  got  rather  active  and  I 
think  some  of  the  members  of  this  or¬ 
ganization  itself  conferred  with  them. 
When  I  visited  Washington  I  saw  there 
some  of  the  engineers  of  the  companies 
that  belong  to  this  section  conferring 
with  the  Bureau  of  Standards  relative 
to  testing  their  appliances. 

Therefore,  it  became  absolutely  neces¬ 
sary  that  the  gas  industry  get  busy  and 
get  into  this  problem.  I  am  very  glad  to 
say  that  they  are  now  actually  function¬ 
ing  and  when  you  hear  the  reports  of 
Mr.  Conner  and  Mr.  DeHart  you  will 
realize  that  they  are  doing  a  good  work. 

Relative  to  advertising — the  Associa¬ 
tion,  as  you  know,  this  past  year  realized 
the  importance  of  putting  their  problems 
before  the  public  and  bringing  the  pub¬ 
lic’s  attention  to  the  possibilities  of  heat 
from  gas.  In  fact  the  gas  industry  itself, 
if  I  may  say  it,  has  been  somewhat  dila¬ 
tory  in  not  presenting  those  facts  to  the 
public  and  to  users  of  gas  as  they  should. 
In  a  good  many  instances  installations 
for  heat  treatments  of  various  kinds 
have  been  other  than  gas  and  these  were 
not  economically  correct.  I  am  very 
pleased  to  say  that  during  the  past  two 
years  and  particularly  this  past  year  the 
Industrial  Gas  Section  has  done  exceed- 
ingly  good  work  along  the  line  of  edu¬ 


cating  the  public  and  they  have  only 
started.  This  is  the  largest  problem  we 
have  ever  had  and  I  think  the  possibili¬ 
ties  in  heat  treatment  and  in  the  indus¬ 
trial  and  house-heating  lines  are  even 
greater  than  we  who  have  made  some 
study  of  them  realize. 

The  Chairman:  Major  Forward,  Sec¬ 
retary-Manager  of  the  Association,  is 
with  Mr.  Abell.  I  wonder  if  he  would 
like  to  say  something. 

The  Secretary-Manager:  Those  of 
you  who  have  sat  in  on  meetings  of  the 
Executive  Board  of  the  American  Gas 
Association  (and  I  see  several  of  you 
here  that  have)  know  that  it  is  custom¬ 
ary  for  the  President  to  call  on  the 
Chairman  of  each  Section  at  each  meet¬ 
ing  for  a  report  on  the  Section’s  activi¬ 
ties.  One  year  ago  at  the  Board  meeting, 
the  night  before  the  convention,  the 
President  called  on  George  Parker  for  a 
report  from  the  Manufacturers’  Section. 
Mr.  Parker  said,  “Our  report  is  on  the 
Pier.” 

Well,  if  the  report  of  the  Manufactur¬ 
ers’  Section  was  very  effectively  on  the 
Pier  last  year,  which  it  was,  it  is  still 
more  effectively  on  the  Pier  this  year. 
Certainly  no  .  organization  anywhere 
could  fail  to  be  proud  of  the  exhibit  that 
you  men  have  put  on  at  this  convention. 
It  is  a  wonderful  thing,  an  inspiring 
thing.  It  is  not  only  complete  from  your 
standpoint  but  it  is  artistic  besides  and 
it  is  creditable  from  every  standpoint ; 
and  for  the  work  that  the  manufacturers 
have  done,  the  splendid  spirit  they  have 
shown  throughout  the  year  and  for  the 
hearty  co-operation  that  we  get  at  all 
times  from  your  Section,  I  thank  you 
most  sincerely. 

The  Chairman:  I  feel  that  this  meet¬ 
ing  should  take  cognizance  of  the  death 
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of  Mr.  Carlton  Geist,  the  General  Mana¬ 
ger  of  the  Atlantic  City  Gas  Company. 
During  all  the  years  that  the  convention 
has  been  coming  to  Atlantic  City,  Mr. 
Geist  co-operated  in  every  way  with  the 
manufacturers  to  make  the  exhibit  ef¬ 


fective.  I  feel  it  would  be  entirely  proper 
at  this  meeting  to  go  on  record,  writing 
a  resolution  into  the  minutes  recognizing 
this.  I  would  like  to  have  somebody 
make  a  motion  that  a  committee  be  ap¬ 
pointed  to  draft  a  suitable  resolution. 


(Upon  motion  duly  seconded  and  carried  the  Chairman  appointed  A.  P.  Brill, 
T.  C.  Ratcliff  and  Stanley  Grady  a  committee  to  draft  a  resolution  as  suggested  by 
the  Chairman.) 

The  following  resolution  was  adopted : 

“In  the  sudden  death  of  Carlton  Geist  the  gas  fraternity  has  lost  a  member 
whose  exceptional  qualities  endeared  him  to  us  all. 

“We  greatly  treasure  having  known  and  been  associated  with  him  and  wish  to 
express  our  deepest  sympathy  to  his  family.” 


REPORT  OF  THE  NOMINATING  COMMITTEE 


G.  W.  Parker,  St.  Louis,  Mo. 


The  Nominating  Committee  of  the  Manufacturers’  Section  submits  the  following 
nomination  for  Chairman  and  Vice-Chairman  for  the  ensuing  year.  For  Chairman, 
Watson  E.  Derwent,  Rockford,  Ill.,  for  Vice-Chairman,  W.  E.  Steinwedell,  Cleve¬ 
land,  O. 

(Upon  motion  duly  seconded  and  carried,  the  report  of  the  Nominating  Commit¬ 
tee  was  accepted  and  the  Secretary,  as  instructed ,  thereupon  cast  a  unanimous  bal¬ 
lot  for  the  election  of  the  officers  as  nominated.) 


A.  G.  A.  GAS  APPLIANCE  TESTING  LABORATORY 


J.  S.  DeHart,  Jr.,  Newark,  N.  J. 


Going  back  for  a  moment  to  Mr. 
Abell’s  remarks :  I  was  chairman  of 
this  section  the  first  year  we  came  to 
Atlantic  City  and  Oscar  Fogg  came 
down  with  me  to  look  over  the  Steel 
Pier.  We  had  great  doubt  in  our  minds 
whether  it  would  be  possible  to  use  that 
great  big  space  there  for  an  exhibit  of 
this  Gas  Association.  We  deliberated  a 
long  time  before  we  entered  into  a  con¬ 


tract  to  lease  this  Pier  for  an  exhibition, 
and  today  the  Pier  is  hardly  large 
enough  to  hold  the  exhibits.  I  noticed  a 
sort  of  leanto  built  out  on  one  side  this 
year  that  I  never  dreamed  would  have 
to  be  used  for  this  exhibition. 

Of  course,  as  you  all  know,  the  labora¬ 
tory  is  located  in  Cleveland.  Because 
I  am  a  manufacturer  and  have  no  appli- 
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ances  to  be  tested  at  the  laboratory,  I 
presume  Mr.  Abell  felt  that  I  would  be 
unbiased  in  any  discussion  of  the  labora¬ 
tory  work  and  in  the  policy  that  might 
be  adopted  toward  the  manufacturers  in¬ 
dividually. 

I  am  trying  conscientiously  to  repre¬ 
sent  the  manufacturers  on  this  Manag¬ 
ing  Committee  which  consists  of  R.  B. 
Harper,  N.  T.  Sellman,  A.  H.  Hall,  my¬ 
self  and  R.  W.  Gallagher  as  Chairman. 
The  Manufacturers’  Section  offered  to 
contribute  apparatus  for  the  use  of  the 
laboratory  and  I  am  going  to  give  you 
the  list  of  the  names  of  the  manufactur¬ 
ers  who  have  so  contributed. 

American  Meter  Co.,  The  Bristol 
Company,  Cleveland  Gas  Meter  Co., 
Crane  Co.,  The  Chaplin-Fulton  Mfg.  Co., 
Eclipse  Fuel  Engineering  Co.,  Equitable 
Meter  Co.,  The  Foxboro  Co.  Inc.,  Is- 
bell-Porter  Co.,  Lambert  Meter  Co.  Inc., 
Metric  Metal  Works,  Mine  Safety  Ap¬ 
pliances  Co.,  Pittsburgh  Meter  Co.,  Re¬ 
public  Flow  Meters  Co.,  The  P.  H.  & 
F.  M.  Roots  Co.,  Ruud  Mfg.  Co.,  The 
U.  G.  I.  Contracting  Co. 

If  any  of  you  men  are  passing  through 
Cleveland  I  think  you  ought  to  take  the 
time  to  visit  the  laboratory  and  get  in 
personal  contact  with  it.  I  was  out  there 
only  about  a  month  ago  and  saw  the 
laboratory  in  actual  operation.  They 
are  testing  gas  tubing  and  in  about  two 
months  will  probably  undertake  the  test¬ 
ing  of  gas  ranges.  The  Specifications 
Committee  are  working  on  the  standard 
specifications  for  the  various  appliances 
and  it  is  expected  that  the  specificatipns 
for  gas  ranges  will  come  through  first. 

On  this  Specifications  Committee  are 
representatives  of  this  Section  and  if 
you  manufacturers  feel  that  you  are  not 
getting  proper  recognition,  it  is  abso¬ 


lutely  your  own  fault,  because  you  have 
representation  on  that  committee  and 
you  have  a  say  in  the  standard  specifica¬ 
tions  which  will  be  adopted.  Those  speci¬ 
fications  will  be  followed  explicitly  by 
the  laboratory  director  and  his  assis¬ 
tants.  Influence  will  be  controlled  just 
as  far  as  it  is  possible.  If  there  is  any 
discussion  beyond  the  laboratory  execu¬ 
tives,  it  will  come  up  to  the  Managing 
Committee  for  a  final  decision  and  I  am 
sure  you  can  all  feel  that  you  will  get  a 
square  deal  from  the  men  who  represent 
this  laboratory. 

The  laboratory,  of  course,  is  going  to 
work  first  and  foremost  against  unsafe 
appliances,  appliances  which  have  been 
the  cause  for  attack  on  the  gas  industry 
from  various  sources.  Our  laboratory 
must  work  along  these  lines  in  order  that 
we  can  reply  to  such  attacks  and  earn  the 
confidence  which  our  protection  of  the 
interests  of  the  public  deserves. 

This  is  just  an  outline  of  what  we  are 
doing.  I  want  you  to  feel  at  liberty  at 
any  time  to  write  me  or  call  upon  me  in 
any  of  the  work  in  which  you  come  in 
contact  with  in  the  laboratory.  I  want 
you  to  respond  promptly  to  the  call  of  the 
director  when  he  asks  for  appliances  to  be 
tested  and  I  am  sure  we  will  begin  to 
show  results  and  satisfy  the  public  that 
we  are  seriously  in  earnest  in  this  matter 
of  providing  safety  appliances. 

Mr.  Conner,  Director  of  the  Labora¬ 
tory,  is  here  and  if  there  are  any  techni¬ 
cal  questions  you  would  like  to  ask  him, 
do  not  hesitate  to  do  so. 

The  Chairman:  Are  there  any  ques¬ 
tions  any  one  would  like  to  ask  Mr. 
DeHart  relative  to  the  operation  of  the 
laboratory? 

J.  M.  Spitzglass  (Chicago,  Ill.) :  Is 
there  any  relation  between  this  labora- 
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tory  and  the  tests  that  are  now  being 
made  in  Cleveland  by  the  natural  gas 
people  ? 

J.  S.  DeHart  Jr.  (Newark,  N.  J.)  : 
Mr.  Gallagher,  you  know,  is  a  natural 
gas  man  and  is  chairman  of  this  commit¬ 
tee,  but  there  is  no  relation  between 
these  two. 

Mr.  Conner:  Mr.  Chairman,  I  do  not 
believe  that  I  can  add  much  to  what  Mr. 
DeHart  has  said  or  what  Mr.  Abell 
said.  I  have  prepared  a  paper  to  be 
given  before  the  Commerical  Section 
Wednesday  afternoon  on  the  commer¬ 
cial  significance  of  the  laboratory. 
There  are  two  or  three  points  of  Mr.  De¬ 
Hart’s  I  would  like  to  emphasize.  One 
is  that  I  can  assure  you  that  the  labora¬ 
tory  will  be  conducted  absolutely  fairly 
and  equitably  to  everybody  and  that 
there  will  be  no  influence  whatever  from 
the  outside  which  might  color  our  find¬ 
ings  in  any  way.  I  do  not  doubt  at  all 
but  what  the  laboratory  and  those  con¬ 
nected  with  it  will  perhaps  make  some 
mistakes  as  we  go  along.  It  would  be 
only  natural  to  assume  that  we  would, 
starting  as  we  do  with  a  program  of 
such  magnitude,  and  such  comprehensive 
breadth  of  influence,  as  I  feel  that  our 
laboratory  is  going  to  have.  Therefore, 
I  hope  that  every  manufacturer  will  be 
thoroughly  convinced  of  this  one  point. 

The  second  topic  which  I  want  to 
mention  is  the  fact  that  we  are  drawing 
up  appliance  specifications  now  which 
are  going  to  mean  a  great  deal  to  the 
manufacturers.  You  have  equal  repre¬ 
sentation  on  all  of  those  bodies.  As  a 
matter  of  fact,  in  one  or  two  instances 
you  have  more  manufacturers  than  there 
are  gas  company  men.  I  hope  that  you 
will  take  advantage  of  your  opportuni¬ 
ties  there.  You  have  your  representa¬ 
tives,  and  further  than  that,  all  of  these 


specifications  that  are  being  prepared 
will  be  submitted  to  you  later  on. 

For  example,  I  should  like  the  gas 
range  manufacturers  particularly  to  give 
us  an  honest,  earnest  and  thoughtful 
consideration  of  those  specifications,  so 
that  when  they  come  out,  they  will  be 
representative  of  the  best  thought  of 
the  industry.  The  laboratory  can  then 
take  them  and  apply  them  and  feel  that 
they  are  on  the  right  track. 

I  believe  that  the  A.  G.  A.  Laboratory 
is  going  to  do  a  great  deal  in  standard¬ 
izing  your  equipment  and  in  assisting 
the  manufacturers.  For  the  time  being 
we  will  be  unable  to  take  up  any  devel¬ 
opment  work,  because,  as  Mr.  DeHart 
has  pointed  out,  our  duty  certainly  first 
lies  in  the  testing  of  what  might  be 
termed  unsafe  types  of  appliances.  We 
will  use  in  testing  those  appliances  the 
different  types  and  kinds  of  gases  that 
are  available  in  Cleveland.  Further  than 
that,  we  have  the  Bureau  of  Standards 
actively  co-operating  with  us  in  all  of 
the  research  work  that  we  are  conduct¬ 
ing.  The  Bureau  of  Mines  have  also 
offered  their  support.  So  I  feel  that  the 
specifications  from  a  safety  standpoint 
are  going  to  be  the  best  that  we  can  offer 
at  this  time.  If  there  are  any  questions 
any  one  has  to  ask,  I  shall  be  glad  to 
try  to  answer  them.  , 

The  Chairman:  Relative  to  these 
specifications  my  understanding  at  the 
last  meeting  of  the  Executive  Board  was 
that  when  these  specifications  were  sent 
to  you  there  would  be  a  period  of  thirty 
days  during  which  time  the  manufac¬ 
turers  could  criticize  them  or  offer  sug¬ 
gestions  before  they  were  finally  adopted 
as  the  standard  of  the  laboratory. 

Mr.  Conner:  That  is  correct.  The  orig¬ 
inal  plan  was  three  months,  but  in  order 
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that  they  might  hurry  the  thing  along 
and  get  the  laboratory  in  operation 
right  away,  they  decided  to  cut  that 
down  to  one  month,  which  will  mean 
that  the  manufacturers  of  ranges,  of 
course,  will  have  to  get  busy  promptly. 
Personally,  I  think  one  month  is  ample. 

The  Chairman:  One  more  thing  the 
manufacturers  might  be  interested  in  and 
that  is  the  policy  of  the  laboratory  in 
taking  in  a  new  classification  of  appli¬ 
ances  ;  what  the  policy  will  be  on  final 
approval.  For  instance,  in  taking  in  gas 
ranges,  a  call  will  be  made  to  all  com¬ 
pany  members  of  the  Manufacturers’ 
Section  for  one  range  and  approval  will 
be  withheld  to  any  one  man  until  the  lab¬ 
oratory  has  had  the  opportunity  to  ap¬ 
prove  or  reject  each  company  member’s 
product. 

Mr.  Conner:  I  am  glad  you  brought 
that  out.  You  will  all  receive  a  copy  very 
shortly  of  a  publication  of  the  American 
Gas  Association  on  the  appliance  testing 
laboratory.  A  large  number  of  these 
have  been  mailed  out.  I  do  not  know  if 
you  have  seen  them,  but  you  will  very 
shortly  and  practically  all  such  points 
are  covered  in  there.  The  Managing 
Committee  decided  that  there  shall  at 
least  be  a  call  sent  out  when  we  are 
ready  to  test  gas  ranges  and  that  a  cer¬ 
tain  number  of  manufacturers  (perhaps 
all  of  them)  will  be  permitted  to  sub¬ 
mit  appliances  for  certain  stated  per¬ 
iods  (possibly  one  model  of  each  make) 
and  the  test  will  be  completed  on  all  of 
these  models  before  any  test  information 
is  issued.  One  manufacturer  then  will 
not  have  an  advantage  over  some  other 
manufacturer  by  being  able  to  capitalize 
on  the  laboratory’s  approval. 

J.  E.  Nason  (Erie,  Pa.)  :  If  a  manu¬ 
facturer  submits  one  range  and  he  is. 
making  two  grades  of  ranges  and  if  he 


gets  the  approval  on  his  best  range,  is 
that  approval  then  carried  on  the  cheap¬ 
er  range? 

Mr.  Conner:  Just  on  the  range  that 
we  test. 

Mr.  Nason:  If  he  only  submits  one 
range ;  how  do  you  know  the  whole  line 
is  all  right? 

Mr.  Conner:  We  would  not  approve 
any  other  range  except  the  model  that 
we  actually  tested.  We  will  get  at  those 
other  ranges  as  soon  as  we  can.  We 
want  to  pass  this  approval  around  to 
everybody  in  the  industry  as  quickly  as 
we  can.  Therefore,  we  will  probably 
just  take  one  model. 

The  Chairman:  I  think  that  has  put 
the  matter  very  clearly  to  the  Section. 
There  is  a  good  deal  of  discussion  as  to 
the  location  of  the  annual  convention 
next  year.  A  member  of  this  Section  is 
on  the  Time  and  Place  Committee  which 
meets  Wednesday  and  he  told  me  he 
would  like  to  have  some  discussion  here 
today  as  to  the  wishes  of  the  manufac¬ 
turers  as  to  the  location  for  the  conven¬ 
tion  next  year.  I  am  going  to  ask  Mr. 
Derwent,  who  is  a  member  of  the  Time 
and  Place  Committee,  to  start  the  dis¬ 
cussion. 

W.  E.  Derwent  (Rockford,  Ill.)  :  The 
Time  and  Place  Committee  have  had  no 
meeting  as  yet.  They  hold  a  meeting  on 
Wednesday  noon  and  hope  to  bring  a 
report  to  the  Association  the  following 
day — Thursday.  The  various  committee 
members  have  had  a  chance  to  express 
their  opinion  or  voice  their  ideas  as  to 
where  the  Association  should  hold  its 
next  meeting.  I  personally  have  been 
sold  on  the  idea  that  we  should  go  to 
the  Middle  West  next  year.  I  had  that 
same  idea  last  year  and  the  reason  for 
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it  is  due  to  the  fact  that  I  feel  that  this 
convention  primarily  is  an  educational 
affair.  It  is  held  for  educational  pur¬ 
poses.  It  makes  no  difference  whether 
some  of  us  come  down  here  each  year 
or  not.  We  are  in  touch  with  the  indus¬ 
try  as  a  whole  anyway,  but  the  men  in 
the  smaller  companies  who  are  to  be  the 
gas  men  of  the  future  do  not  have  an 
opportunity  to  get  the  contacts  and 
broaden  their  scope  that  they  could  if 
they  attended  these  meetings  occa¬ 
sionally. 

I  was  in  Indiana  the  week  before  last 
and  made  some  inquiries  of  the  various 
companies  there,  particularly  the  smaller 
companies,  and  I  find  a  very  strong 
sentiment  toward  holding  the  convention 
in  the  Middle  West. 

As  I  happen  to  be  a'  member  of  the 
Time  and  Place  Committee  and  also  of 
the  Manufacturers’  Section,  I  would  like 
to  have  some  voice  of  the  manufacturers 
here  today  as  to  what  they  think  so  I 
can  go  to  the  Committee  meeting  tomor¬ 
row  with  at  least  some  opinion  of  the 
Section  as  a  section  as  to  what  we  should 
do  in  1926. 

Thomson  King  (Pittsburgh,  Pa.)  :  I 
object  to  holding  our  convention  here 
year  after  year  on  the  extreme  edge  of 
our  territory.  I  would  like  to  back  up 
what  the  speaker  has  just  said.  I  hear 
a  great  deal  from  the  small  companies 
in  the  Middle  West.  As  long  as  the  con¬ 
ventions  are  held  in  Atlantic  City  the 
men  on  the  firing  line  never  get  a  chance 
to  visit  a  convention  and  see  what  is 
being  done.  I  think  possibly  it  is  a  good 
thing  to  be  here  frequently  but  I  think 
to  continue  year  after  year  is  very  bad. 

Mr.  Spitzglass:  Coming  from  Chica¬ 
go,  it  would  be  proper,  I  suppose,  for  me 
to  suggest  Chicago,  but  in  view  of  the 


fact  that  we  have  established  a  labora¬ 
tory  in  Cleveland,  would  it  not  be  proper 
to  hold  the  meeting  in  Cleveland  and 
get  acquainted  with  that  laboratory  and 
some  of  the  benefits  that  may  be  derived 
from  it  ? 

The  Chairman:  I  do  not  feel  we  can 
very  well  discuss  the  exact  location  of 
the  meeting,  because  that  is  going  to 
depend  largely  on  the  facilities  for  han¬ 
dling  it,  but  as  I  understand  it  Mr.  Der¬ 
went  is  more  anxious  to  get  an  expres¬ 
sion  as  to  geographical  location.  I 
hope  many  will  speak  voluntarily  so  I 
will  not  have  to  call  on  you  individually. 
Let  us  get  a  real  expression  from  this 
Section  today  so  it  will  be  fairly  repre¬ 
sentative  of  all  manufacturers. 

R.  Mueller  (Decatur,  Ill.)  :  I  am  Sec¬ 
retary  of  the  Mueller  Company,  Deca¬ 
tur,  Ill.,  and  have  been  appointed 
Chairman  of  the  Accessories  Division  of 
the  Manufacturers’  Section  of  this  Asso¬ 
ciation.  During  the  past  year  I  have 
been  very  busy  traveling  in  foreign 
countries ;  so  therefore  I  have  not  had 
the  time  to  devote  to  the  many  specific 
things  that  should  be  taken  up  by  a 
Chairman.  However,  during  the  last  few 
weeks  I  corresponded  with  forty-eight 
members  who  I  think  belong  to  the  Ac¬ 
cessories  Division,  according  to  lists 
submitted  to  me  by  Secretary  Berghorn, 
and  about  one-third  of  those  letters  were 
answered.  I  notice  there  are  three  vital 
points  brought  out  in  those  letters : 
first,  the  question  of  trying  to  hold  the 
next  convention  in  the  Middle  West  or 
in  the  Mississippi  Valley,  possibly  Chi¬ 
cago  or  some  other  central  point.  The 
second  was,  trying  to  get  good  stand¬ 
ardizations  on  different  kinds  of  things. 
Third,  more  time  should  be  given  to  the 
delegates  to  view  the  exhibits  which  are 
put  on  at  this  annual  meeting.  They  be¬ 
lieve  that  the  manufacturers  are  entitled 
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to  more  of  the  delegates’  time  than  what 
has  been  allotted  to  them. 

To  show  you  how  things  change.  Our 
company  passed  a  resolution  to  this  ef¬ 
fect  :  that  we  would  buy  every  one  of  our 
salesmen  a  full  and  complete  golf  out¬ 
fit.  Beyond  that  we  agreed  to  give  them 
a  certain  allowance  per  month  for  spend¬ 
ing  money  on  the  golf  courses.  We  did 
that  for  several  reasons.  First,  to  give 
them  the  proper  physical  exercise ;  sec¬ 
ond,  to  get  them  in  touch  with  you  fel¬ 
lows  in  the  gas  line  who  purchase  goods. 

Coming  on  the  train  from  Chicago,  I 
talked  with  quite  a  number  of  gas  men 
and  they  found  out  that  we  were  going 
into  the  vitreous  manufacturing  line  and 
said,  “Why  don’t  you  use  gas  for  your 
kilns  instead  of  fuel  oil?” 

I  said :  “The  gas  question  has  never 
been  presented  to  us  by  the  gas  people. 
If  gas  is  just  as  good  as  fuel  oil,  it 
should  have  been  presented  to  us,  be¬ 
cause  we  would  rather  have  adopted  gas 
than  oil.” 

The  Chairman:  Mr.  Mueller,  I  think 
your  remarks  cover  a  good  many  things 
we  have  discussed  here  today.  I  am  glad 
that  this  generosity  toward  your  sales 
organization  is  going  to  these  execu¬ 
tives  and  not  to  our  men :  we  might  lose 
some  valuable  men. 

F.  H.  Knapp  (Pittsburgh,  Pa.)  :  I  am 
all  fed  up  on  Atlantic  City.  I  have  been 
coming  here  twenty-five  years.  I  would 
be  very  glad  to  go  to  the  Middle  West 
with  the  organization  for  the  next  meet¬ 
ing. 

L.  B.  Young  (Detroit,  Mich.)  :  I  feel 
that  Atlantic  City  is  really  the  ideal 
place  to  hold  this  gathering,  but,  nat¬ 
urally,  being  from  the  Middle  West,  and 


the  conventions  having  been  held  here 
for  several  years  consecutively,  I  would 
like  to  see  it  held  in  the  Middle  West,  if 
it  can  be  held  under  the  right  conditions. 

I  believe  that  sixty  per  cent,  at  least, 
of  the  members  of  this  Association 
would  like  to  spend  a  week  at  Detroit. 
Personally,  I  would  not  favor  Detroit 
if  we  were  to  have  exhibits.  Whether  or 
not  the  membership  would  want  to  have 
a  convention  in  Detroit  for  a  week  with¬ 
out  exhibits,  I  cannot  say.  I  do  not 
believe  the  gas  men  would  want  to  do 
that,  because,  naturally,  the  Association 
gets  the  benefit  of  what  I  assume  is  a 
fair  revenue  from  the  manufacturers, 
due  to  exhibits.  I  would  not  favor  meet¬ 
ing  in  Detroit  with  separate  places  for 
meetings  and  exhibits.  We  have  no 
place  under  one  roof  where  we  can  hold 
them  all,  in  my  opinion,  but  I  would 
favor  the  Middle  West. 

The  Chairman:  That  is  a  problem  for 
the  Time  and  Place  Committee  to  solve. 
If  it  goes  to  some  other  section  of  the 
country,  undoubtedly  there  will  have  to 
be  some  restriction  on  the  expanding 
nature  of  these  exhibits. 

J.  A.  Frey  (Detroit,  Mich.)  :  I  endorse 
quite  strongly  what  the  other  men  have 
said  about  holding  the  next  convention 
in  the  Middle  West.  I  think  it  should  be 
for  the  benefit  of  the  members  from  the 
Middle  West. 

The  Chairman:  Up  to  now  there  has 
been  a  pretty  fair  feeling  toward  the 
Middle  West.  Those  who  feel  otherwise 
about  this  should  say  so  or  Mr.  Der¬ 
went  may  get  the  idea  it  is  the  general 
consensus  of  opinion. 

Mr.  DeHart:  I  think  it  might  be  well 
to  get  the  opinion  of  this  Manufacturers’ 
Section  as  to  whether  they  would  be 
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willing  to  go  to  the  Middle  West  without 
an  exhibit  or  whether  they  want  an 
exhibit  and  the  convention  must  go 
where  they  can  have  an  exhibit. 

Mr.  Derwent:  I  personally  have  no 
idea  of  having  a  convention  without  an 
exhibit  next  year.  My  superior  is  sold 
and  has  been  for  a  good  many  years  on 
the  desirability  of  skipping  a  year  and 
having  an  exhibit  every  other  year.  I 
do  not  believe  from  what  I  can  gather 
that  that  is  the  general  idea  of  the  man¬ 
ufacturers.  We  are  working  pretty  fast 
in  this  game  and  bringing  out  new 
things  very  rapidly.  A  few  years  ago  we 
were  a  little  mossback  in  spots  and  may¬ 
be  an  exhibit  every  two  years  would 
have  done  but  under  present-day  condi¬ 
tions  and  with  the  development  in  the 
manufacturing  or  appliance  end  of  the 
game,  it  seems  to  me  we  should  have  an 
exhibit  and  I  have  no  intention  at  all,  as 
far  as  a  member  of  the  Time  and  Place 
Committee  is  concerned,  of  suggesting 
such  a  thing  as  a  meeting  in  the  Middle 
West  without  an  exhibit.  I  know  posi¬ 
tively  that  this  convention  can  go  to  the 
Middle  West  and  we  can  be  treated  as 
royally  or  as  well  as  we  are  treated 
here,  with  facilities  as  good  and  with  a 
number  of  other  things  that  are  better, 
in  my  judgment,  and  I  would  just  like 
to  have  this  expression  from  the  Man¬ 
ufacturers  Section  before  I  go  to  the 
meeting,  tomorrow. 

F.  A.  Lemke  (Kalamazoo,  Mich.) : 
Personally,  I  would  like  to  see  a  con¬ 
vention  held  in  the  Middle  West. 

G.  W.  Parker  (St.  Louis,  Mo.)  :  Can 
we  clarify  things  by  taking  a  vote  on 
the  sentiment  here  as  to  where  we  should 
hold  the  next  convention  ? 

The  Chairman:  We  might  have  a  mo¬ 
tion  to  the  effect  that  next  year’s  con¬ 


vention  be  held  elsewhere  than  Atlantic 
City. 

Mr.  King:  I  move  that  it  is  the  con¬ 
sensus  of  opinion  of  the  Manufacturers’ 
Section  that  next  year’s  convention  be 
held  at  some  other  place  than  Atlantic 
City,  preferably  in  the  Middle  West. 

(The  motion  was  seconded  and  car¬ 
ried.) 

W.  E.  Steinwedell  (Cleveland,  O.)  :  I 
would  like  to  say  a  few  words  in  this 
connection.  I  have  attended  a  great  many 
conventions  of  this  Association  and  its 
predecessors  in  the  East  and  in  the  West. 
From  the  standpoint  of  the  gas  man,  the 
eastern  men  have  had  the  opportunity 
of  seeing  this  very  intimately  and  very 
easily  now  for  several  years.  The  small 
company  and  the  local  gas  men  of  the 
West  have  not  had  the  opportunity.  The 
small  gas  man  of  course  becomes  fam¬ 
iliar  with  the  appliances  through  people 
who  call  on  him  and  by  means  of  cata¬ 
logues  and  photographs  and  otherwise, 
but  they  are  entitled  to  see  an  exhibit 
such  as  we  put  on  here.  If  we  go  West, 
I  think  we  should  give  the  Western  man 
an  exhibit  and  give  it  to  him  just  as 
well  as  we  have  put  it  on  here.  I  think 
the  exhibit  has  a  certain  value  inasmuch 
as  it  gets  the  public  to  come  in,  but  we 
have  put  this  on  now  for  a  number  of 
years  and  the  same  people  come  to 
Atlantic  City  about  the  same  time  each 
year  and  they  have  all  had  that  benefit 
pretty  generally ;  so  that  if  we  put  it 
on  in  the  West  it  would  reach  a  great 
many  people  in  any  city  of  the  West  that 
it  would  never  reach  if  we  put  it  on 
here  year  after  year. 

T.  C.  Ratcliff  (Baltimore,  Md.) :  I 
think  the  adoption  of  this  motion  should 
carry  with  it  the  question  of  proper 
facilities  being  offered  in  the  Middle 
West. 
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The  Chairman:  That,  of  course,  is  a 
matter  for  the  final  dispensation  of  the 
Time  and  Place  Committee.  We  are  here 
largely  concerning  ourselves  with  geo¬ 
graphical  location  and  they  are  going 
to  have  to  work  out  the  facilities. 

E.  S.  Dickey  (Baltimore,  Md.)  :  As  I 
understand  it,  the  motion  before  the 
meeting  merely  affects  the  question  of 
a  meeting  next  year.  I  don’t  think  that 
is  putting  the  Section  on  record  to  a 
sufficient  extent.  If  the  convention 
should  be  carried  to  the  Middle  West 
next  year,  we  may  come  back  to  Atlantic 
City  and  go  into  the  same  rut  and  have 
the  same  fight  over  again.  It  appears  to 
me  that  the  industry  as  a  whole  needs 
to  wake  up  a  little  bit  to  the  fact  that 
gas  is  growing  by  leaps  and  bounds  and 
I  think  we  should  ask  a  consideration 
on  the  part  of  the  Association  as  a 
whole  for  some  rotation  in  our  meeting 
places  and  establish  some  system. 

In  other  words,  I  consider  Atlantic 
City  to  be  the  ideal  place  for  a  conven¬ 
tion.  You  have  the  exhibit  hall  and  meet¬ 
ing  rooms  here  under  one  roof.  The  old 
convention  of  300  to  600  men  that  would 
have  a  headquarters  hotel  and  an  annual 
get-together  banquet  and  everybody  met 
Tom,  Dick  and  Harry  in  the  lobby  of 
one  hotel — is  gone.  You  have  no  hotel 
in  the  United  States  large  enough  to 
receive  all  the  delegates  of  our  national 
convention  and  house  them  under  one 
roof.  To  the  salesman  in  particular  the 
value  of  a  convention  is  getting  together 
with  his  customers.  You  can  come  to 
Atlantic  City  and  be  stopping  at  the 
Ritz  and  your  customers  are  spread  the 
length  of  a  ten-mile  boardwalk.  The  only 
place  you  are  going  to  meet  them  is 
where  you  get  them  at  an  exhibit  and 
convention  hall  under  one  roof. 

I  am  speaking  not  as  an  Eastern  man, 
but  I  am  speaking  for  the  good  of  the 


Association.  There  is  no  question  but 
that  Atlantic  City  offers  an  ideal  posi¬ 
tion  here  that  is  hard  to  duplicate  any¬ 
where  else,  but  after  granting  that  it 
is  unfair  to  the  Middle  West  and  I  think 
we  can  say  to  the  Pacific  Coast,  to  hold 
our  annual  conventions  every  year  in 
Atlantic  City.  The  real  men  we  want  to 
attend  do  not  come  to  the  convention  in 
many  cases. 

I  would  prefer  to  see  a  motion  recom¬ 
mending  a  Middle  West  convention  next 
year  and  coupled  to  that  as  an  amend¬ 
ment  that  the  Association  give  consider¬ 
ation  to  some  rotation  in  future,  with 
the  possibility  of  a  five-year  period,  two 
years  or  three  years  in  Atlantic  City, 
one  year  in  the  Middle  West  and  if  nec¬ 
essary  one  year  on  the  Pacific  Coast. 

The  Chairman:  Of  course,  if  we  can 
get  them  to  go  West  next  year,  we  are 
breaking  some  precedent  that  has  been 
set  here  for  the  past  four  or  five  years 
and  I  would  like  to  hear  some  comment 
as  to  whether  or  not  you  would  prefer 
to  have  a  substitute  motion  or  vote  on 
the  original  motion. 

Mr.  Dickey:  It  is  not  so  much  that  we 
want  to  go  to  the  Middle  West  for  next 
year  but  that  we  want  to  protest  against 
the  continuance  of  staying  at  Atlantic 
City  year  after  year. 

The  Chairman:  The  suggestion  has 
come  to  the  Association  that  they  partic¬ 
ipate  in  the  Sesqui-Centennial  Exposi¬ 
tion  at  Philadelphia  next  year,  starting 
in  June.  It  got  to  the  attention  of  your 
Executive  Board,  with  the  result  that  a 
committee  was  appointed  to  investigate 
and  make  recommendations.  Mr.  Gads¬ 
den  of  the  U.  G.  I.  Company  of  Philadel¬ 
phia  is  chairman  of  the  committee.  Up 
to  this  time  he  has  called  no  committee 
meeting,  because  he  felt  uncertain  about 
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the  exposition  being  ready  in  time.  I 
think  you  all  had  a  letter  from  Mr.  For¬ 
ward  outlining  in  general  what  the 
undertaking  would  be.  The  general  plan 
is  that  the  Association  take  a  large 
amount  of  space  and  conduct  some 
Home  Service  exhibits,  and  keep  a  staff 
there.  In  a  large  measure  it  means  the 
sub-letting  of  space  to  manufacturers 
for  display  of  their  products. 

I  discussed  this  with  Major  Forward 
yesterday  and  while  it  is  possible  that 
Mr.  Gadsden  may  never  call  his  meeting, 
I  happen  to  be  a  member  of  his  commit¬ 
tee  and  both  Major  Forward  and  myself 
would  like  an  expression  from  this  Sec¬ 
tion  as  to  their  feelings  towards  this 
undertaking.  In  a  large  measure  the 
manufacturers  will  have  to  carry  the 
burden.  The  cost  will  be  in  the  neigh¬ 
borhood  of  seven  dollars  per  square  foot. 
There  are  some  manufacturers  that  have 
been  in  favor  of  it  and  I  have  heard  a 
great  many  that,  were  opposed  to  it.  I 
would  like  to  have  some  discussion  so 
we  can  get  an  opinion  here. 

Mr.  Derwent:  It  is  only  natural  that 
the  gas  companies  in  the  East  would 
very  much  like  to  see  the  Association 
with  the  manufacturers’  assistance  put 
on  an  exhibit  at  that  exposition.  As  far 
as  our  company  is  concerned  (and  I  can 
only  speak  for  them)  we  are  very  much 
opposed  to  it  and  figure  it  would  be  a 
very  extravagant  and  expensive  propo¬ 
sition.  I  believe  the  original  figure  that 
came  out  of  headquarters  was  something 
like  $200,000  to  start  the  thing  off.  You 
know  who  has  to  pay  the  bill.  If  we  hold 
our  annual  convention,  as  we  expect  to 
in  the  plans  for  next  year,  we  can  have 
a  meeting  which  will  be  of  much  greater 
value  to  the  manufacturers  in  general 
than  an  exhibition  at  Philadelphia.  They 
claim  they  are  going  to  have  fifty  million 
people  attend  that  exhibition.  I  do  not 


think  there  is  a  chance  in  the  world, 
from  what  I  can  gather,  of  holding  that 
exposition  next  year  anyway.  They  fig¬ 
ure  that  a  large  percentage  of  that  at¬ 
tendance  is  coming  from  the  immediate 
vicinity  or  within  a  radius  of  200  miles 
of  Philadelphia. 

Now  it  may  be  very  profitable  to  all  of 
us  to  go  down  there  and  spend  our 
money  and  put  an  organization  in  the 
field  for  a  matter  of  three  or  four 
months,  but  any  of  you  who  have  been 
through  one  of  these  so-called  World’s 
Fairs  know  what  it  means  in  the  way  of 
expense.  As  far  as  our  company  is  con¬ 
cerned,  we  are  very  much  opposed  to  it. 

The  Chairman:  I  personally  feel  that 
there  will  be  a  large  amount  of  money 
involved  and  somewhat  doubt  if  the  ex¬ 
position,  even  though  it  is  ready  on  time, 
will  be  of  sufficient  national  complexion 
to  justify  a  large  expenditure  of  money. 
I  feel  that  the  same  amount  of  money 
spent  in  some  other  directions  might  do 
a  considerably  larger  national  job.  I 
would  like  to  get  a  real  sentiment  from 
this  meeting  so  we  can  say  to  the  Secre¬ 
tary-Manager  what  our  feeling  is. 

Mr.  Nason:  As  I  understand  it,  we 
purchase  space  direct  from  the  Sesqui- 
Centennial  people  at  $5  per  square  foot. 

i 

The  Chairman:  Any  manufacturer 
can  do  that  now.  All  gas  appliance  ex¬ 
hibits  will  be  grouped  in  one  spacing. 

Mr.  Nason:  The  point  is  this:  If  you 
can  purchase  at  retail,  as  it  were,  for  five 
dollars  a  square  foot,  why  is  it  when  we 
purchase  at  wholesale  the  price  goes 
to  seven  dollars  a  square  foot  ? 

The  Chairman:  The  Association 
would  have  considerable  money  in¬ 
volved.  They  propose  to  keep  a  staff  on 
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the  job  and  conduct  Home  Service  work 
and  things  of  that  kind,  which  naturally 
runs  up  the  cost.  The  proposal  is  that 
they  buy  the  space,  make  the  necessary 
set-up  as  far  as  staff  and  organization 
are  concerned,  divide  the  expense  by  the 
number  of  square  feet  that  are  available 
and  charge  accordingly.  The  conserva¬ 
tive  estimate  seems  to  be  not  less  than 
seven  dollars  a  square  foot.  As  far  as 
my  company  is  concerned  and  Mr.  Der¬ 
went’s,  we  are  absolutely  opposed  to  it. 
If  there  are  some  here  who  are  in  favor 
of  it,  I  feel  we  should  hear  from  them. 
Otherwise,  we  will  understand  that  it  is 
the  consensus  of  this  meeting  that  we 
are  absolutely  opposed  to  the  Associa¬ 
tion  undertaking  an  activity  of  this  kind. 

As  I  said  in  my  opening  remarks,  this 
matter  of  national  advertising  for  the 
gas  industry,  by  the  Association,  has  had 
a  lot  of  discussion  by  many  gas  men 
and  a  great  many  manufacturers.  It  is 
the  big,  outstanding  activity  of  the  As¬ 
sociation.  Mr.  Canniff  has  a  very  definite 
plan  in  mind  that  he  is  going  to  recom¬ 
mend  to  his  section.  He  is  not  hide¬ 
bound  on  it  but  at  least  it  is  a  starting 
point  and  the  beginning  of  a  job  that  I 
believe  we  as  manufacturers  recognize 
has  to  be  done  unless  we  allow  the  in¬ 
dustry  to  be  badly  beaten,  as  we  are  by 
some  agencies  at  this  time. 

R.  J.  Canniff  (Poughkeepsie,  N.  Y.)  : 
I  thought  that  it  might  be  good  business 
to  make  contact  with  you  because  you 
are  really  as  much  interested  as  are  the 
gas  companies.  The  Commercial  Section 
feels  that  probably  the  manufacturers 
have  been  carrying  the  bag  for  a  long 
while  on  a  lot  of  things  and  it  is  about 
time  that  some  of  the  local  companies 
got  in  line  and  helped  out  a  little. 

So  we  are  approaching  you  in  the 
spirit  of  cooperation  on  a  very  definite 


thing,  and  that  is  the  holding  of  the 
present  domestic  market  and  possibly 
expanding  it  and  the  development  of  new 
uses  for  gas  in  that  market.  There  is 
nothing  left  much  for  the  Commercial 
Section  to  do  but  to  devote  its  entire 
time  and  attention  to  the  domestic  field. 
In  the  past  a  lot  of  our  activities  have 
been  devoted  to  writing  reports  and  dis¬ 
cussing  reports  and  passing  resolutions 
and  nothing  much  has  happened  on 
which  any  of  us  could  write  any  busi¬ 
ness. 

It  seems  possible  that  after  fussing 
around  with  this  thing  a  whole  lot  we 
ought  to  get  some  idea  or  thought  that 
could  be  advanced  and  put  before  the 
Commercial  Section  and  the  two  sections 
work  in  cooperation  for  an  intelligent 
development  of  this  domestic  situation. 

Frankly,  we  have  not  much  of  a  plan 
but  we  want  to  get  somewhere  and  in 
that  spirit  we  are  coming  to  you  and 
saying  we  would  like  to  work  with  you 
and  possibly  have  somebody  appointed 
from  this  Section  to  form  a  joint  com¬ 
mittee  for  business  development  in  this 
particular  market.  There  are  several 
outstanding  things  in  which  the  Asso¬ 
ciation  is  very  weak.  A  lot  of  the  gas 
companies  instead  of  holding  up  the 
hands  of  the  local  dealer  in  their  terri¬ 
tory  and  encouraging  him  to  go  ahead 
and  sell  merchandise  and  trying  to  show 
him  how,  do  just  the  opposite.  You  can 
go  into  almost  any  town  and  find  a  half 
dozen  dealers  that  can  show  the  gas 
company  how  to  merchandise.  There  is 
a  need  for  them  to  get  together  and 
understand  each  other’s  problems  and 
work  along  cooperative  and  competitive 
lines  within  the  industry. 

I  hope  that  the  Association  will  have 
a  dealers’  division  where  all  these  furni¬ 
ture  men,  plumbers  and  the  like  will  be 
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invited  to  this  convention  and  we  can 
saturate  them  with  the  story  of  selling- 
gas  and  gas  equipment.  In  my  own  terri¬ 
tory  we  are  busily  at  work  on  that  prob¬ 
lem  and  we  find  the  dealers  are  knocking 
the  gas  company,  unconsciously  so,  be¬ 
cause  they  are  selling  equipment  which 
uses  other  fuel.  If  we  had  them  lined 
up  and  they  were  enthusiastic  about  our 
particular  problem,  they  would  be  sell¬ 
ing  for  us  all  the  time. 

That  suggested  the  thought  that  pos¬ 
sibly  a  national  cooperative  sales  cam¬ 
paign  in  the  domestic  market  can  be 
developed.  In  order  to  be  successful  and 
write  some  business  for  the  manufactur¬ 
er  and  for  the  gas  company,  it  must  be 
based  upon  a  local  organization  which 
is  paralleled  by  your  local  agent. 

Developing  that  a  step  further,  we 
have  already  established  sales  councils 
so  that  sections  of  the  country  having 
peculiar  marketing  conditions  can  get 
together  and  speak  a  common  language 
and  all  tell  the  same  story.  For  example, 
you  have  the  New  England  Sales  Section 
concentrating  on  the  marketing  problem 
in  the  domestic  field  in  that  section  and 
bringing  together  gas  companies,  dealers 
and  manufacturers  whose  problems  are 
in  common. 

One  of  the  real  jobs  that  the  Commer¬ 
cial  Section  put  over  last  year  was  the 
Lake  Mohonk  Regional  Sales  Confer¬ 
ence,  where  everybody  talked  problems 
and  a  lot  of  real  material  went  back 
home  and  was  put  into  operation  in  the 
local  gas  companies  and  real  progress 
was  made. 

Getting  back  to  a  national  cooperative 
sales  campaign,  based  upon  efficient  and 
well  directed  local  organization,  it  still 
must  be  a  well-worked-out  marketing 
plan  and  directed  at  a  very  definite 
thing.  With,  the  establishment  of  the 


laboratory,  you  are  going  to  have  some¬ 
thing  which  is  an  honest-go-goodness 
job.  While  I  have  no  tangible  recom¬ 
mendations  and  know  what  Mr.  Conner’s 
difficulties  are  going  to.  be  in  getting  ap¬ 
provals,  still  there  ought  to  be  some 
national  symbol  or  trade  mark  represen¬ 
tative  of  the  work  that  the  laboratory 
is  going  to  do — one  that  is  representa¬ 
tive  of  standard  specifications,  or  that 
represents  a  tested  and  approved  appli¬ 
ance. 

I  was  a  member  of  the  committee  to 
get  the  New  York  Tribune  Institute  to 
withdraw  their  testing  and  approval  on 
electrical  equipment.  They  said  they 
would  stop  it  and  did  not  wish  to  set 
the  standard  for  the  electrical  industry. 
I  know  their  standards  are  not  what  the 
A.  G.  A.  laboratory  will  set.  I  know 
how  sketchy  some  of  their  testing  is, 
because  I  have  been  down  there  and 
have  seen  it  done. 

If  you  could  take  the  work  of  the 
laboratory  which  is  going  to  set  a  new 
standard  with  reference  to  the  domestic 
appliances  and  symbolize  it  with  a  trade 
mark,  and  then  sloganize  this  trade  mark 
in  some  way  so  that  every  manufacturer 
could  carry  it  in  his  advertising,  you 
would  be  popularizing  in  a  very  splendid 
way  the  new  standard  and  you  would 
have  the  stamp  of  approval  of  the  As¬ 
sociation  and  make  it  official.  That 
would  be  a  tremendous  help  to  this  local¬ 
ly  organized  activity  which  the  Commer¬ 
cial  Section  will  undertake  this  year  in 
getting  all  of  these  people  that  are  tied 
up  in  a  local  cooperative  market  de¬ 
velopment  to  sell  nothing  but  A.  G.  A. 
specification  material.  Then  you  get 
quality  before  the  people.  You  give  the 
public  protection  because  these  appli¬ 
ances  are  properly  designed. 

There  is  a  parallel  course  possibly  in 
the  electrical  industry  and  we  are  getting 
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competition  right  along  from  other 
competitive  industries.  1  say  to  you 
frankly,  as  working  on  both  gas  and  the 
electrical  end,  that  the  electrical  people 
have  the  gas  crowd  licked  right  now. 
Soon  there  is  a  big  $500,000  campaign 
coming  out  in  the  electrical  field.  An 
electric  range  is  one  of  the  minimum  re- 
quirements  for  a  modern  electric  home. 
For  three  years  they  have  been  selling  it 
in  Toronto,  Canada,  and  have  put  it  over 
big.  The  National  Red  Seal  Campaign 
promoted  by  the  Society  for  Electrical 
Development  is  going  to  do  that  job  in 
this  country. 

Our  first  big  job  is  to  hold  the  present 
domestic  load.  The  only  reason  we  hold 
it  in  some  places  is  because  there  are 
combination  companies  and  you  legislate 
against  it  by  prohibitive  rates  on  elec¬ 
tricity  and  that  holds  it  for  you.  But  if 
we  could  parallel  that  development  in  the 
gas  industry  by  taking  a  similar  trade 
mark  or  symbol  which  would  stand  for 
a  minimum  requirement  of  a  convenient 
and  adequately  equipped  and  piped 
home,  apartment,  dwelling  and  the  like, 
you  would  then  set  a  standard  in  the 
public’s  mind  for  which  a  public  accep¬ 
tance  could  be  created  through  national 
advertising  for  this  standard  domestic 
installation. 

Every  gas  company  would  be  inter¬ 
ested  in  that  and  it  is  an  intelligent  ap¬ 
proach  to  the  problem  of  putting  more 
men  in  the  field  and  selling  more  gas 
and  meeting  this  situation.  As  to  the 
part  national  advertising  will  play  ;  na¬ 
tional  advertising  is  an  accepted  method 
of  creating  public  acceptance  for  a  par¬ 
ticular  product  and  if  you  do  not  get 
into  it,  you  are  licked.  A  trade  mark 
constantly  before  the  public  is  sufficient 
to  do  the  job  and  that  does  not  mean 
a  great  expenditure  of  money. 


That  is  as  far  as  the  Commercial  Sec¬ 
tion  has  thought,  but  we  are  going  to 
give  a  lot  more  thought  to  it  this  week 
and  we  want  to  cooperate  with  the  Man¬ 
ufacturers’  Section  on  this  dealer  prob¬ 
lem  and  all  the  various  other  and  sundry 
ones  that  come  up  with  a  national  co¬ 
operative  campaign.  I  do  not  wish  to 
exceed  my  authority  but  I  would  like  to 
make  a  suggestion  and  that  is  that  you 
appoint  somebody  to  work  with  a  few 
people  that  will  be  appointed  from  the 
Commercial  Section,  which  may  take 
the  form  of  a  joint  committee  for  market 
development,  with  particular  reference 
to  a  national  cooperative  sales  campaign. 

The  Chairman:  I  thought  this  might 
meet  a  responsive  chord  from  the  manu¬ 
facturers.  After  listening  to  Mr.  Canniff 
I  think  you  all  agree  that  he  has  a  pretty 
fair  vision  of  the  job  that  is  necessarily 
ahead  in  the  gas  business. 

The  thing  Mr.  Canniff  wants  to  do 
here  today  is  to  have  the  new  Chairman 
appoint  a  committee  to  work  with  a  com¬ 
mittee  of  the  Commercial  Section  in  the 
development  of  an  activity  along  this 
line.  It  is  something  that  is  vital  to  the 
industry  and  should  have  considerable 
discussion.  I  know  you  have  been  here 
a  long  time.  If  you  do  not  care  to  dis¬ 
cuss  it,  and  you  all  feel  that  this  is  an 
activity  that  is  worth  while,  and  will 
authorize  the  new  Chairman  of  this  Sec¬ 
tion  to  appoint  this  committee,  I  think 
that  we  shall  thereby  arrive  at  a  start¬ 
ing  point  of  a  real  activity  for  the  good 
of  the  gas  industry. 

Mr.  Derwent:  I  heard  Mr.  Parker  and 
Mr.  Lemke  and  Mr.  Smith  say  that  the 
Manufacturers’  Section’s  activities  were 
of  such  a  character  that  they  had  no  rea¬ 
son  for  calling  meetings  and  there  was 
nothing  they  could  do.  It  seems  to  me 
that  here  is  an  opportunity  for  the 
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Manufacturers’  Section  to  do  something 
and  I  am  heartily  in  favor  of  this  idea 
that  has  been  suggested  by  Mr.  Canniff. 
I  would  like  to  see  it  adopted.  Let’s  do 
something  next  year  in  a  real  way. 

P.  H.  Hamilton  (Cleveland,  O.)  :  I 
took  this  up  before  the  Water  Heater 
Manufacturers’  Division  a  few  weeks  ago 
and  it  was  a  unanimous  vote  that  if  the 
Association  did  not  do  it,  we  would  try 
and  do  the  job  ourselves  as  far  as  we 
could  go  with  our  money. 

The  Chairman:  Let’s  dispose  of  it  by 
authorizing  the  new  Chairman  to  imme¬ 
diately  appoint  a  committee  to  cooperate 
with  the  Commercial  Section  in  the  de¬ 
velopment  of  a  program  of  activity  of 
this  kind. 

(The  motion  was  made,  seconded  and 
unanimously  carried.) 

Mr.  Lemke:  It  is  a  great  pleasure  to 
listen  to  such  broadminded  comments 
on  the  subject  of  commercial  work  as  we 
have  listened  to  on  the  part  of  Mr.  Can¬ 
niff,  but  I  understand  there  is  a  very  re¬ 
markable  thing  proposed  to  come  up  at 
the  General  Session  here.  Some  gas 
company  is  going  to  bring  up  the  propo¬ 
sition  that  the  Association  ought  to  do 
something  because  every  dealer  is  under¬ 
selling  the  gas  company.  Also,  in  various 
localities,  there  is  a  great  deal  of  oppo¬ 
sition  to  the  handling  of  appliances  by 
dealers — something  that  manufacturers 
are  inclined  to  think  of  as  the  reverse 
of  broad-minded.  As  long  as  one  hears 
such  expressions  as  Mr.  Canniff  made, 
would  it  not  be  a  nice  idea  to  suggest  to 
the  Commercial  Section  that  they  put 
out  a  recommendation  that  every  Com¬ 
mercial  Department  everywhere  about 
the  country,  instead  of  trying  to  put 
hurdles  in  the  way  of  dealers  handling 
appliances,  recommend  that  the  policy 
in  each  and  every  case  be  a  cooperative 


policy  that  will  tie  in  the  dealers,  and  not 
an  antagonistic  policy  that  will  drive 
dealers  for  self-preservation  to  advocate 
appliances  burning  other  fuels  than  gas  ? 

The  Chairman:  I  am  glad  you  brought 
that  up.  I  have  it  as  the  next  order  of 
business,  because,  in  effect,  if  you  are 
in  accord  with  the  general  program  of 
Mr.  Canniff,  it  means  the  tying  in  with 
the  gas  company  effort  all  legitimate 
dealers  of  gas  appliances.  He  believes 
and  I  think  the  manufacturers  believe 
that  the  laboratory  will  answer  the  prob¬ 
lem  that  the  gaS  man  has  said  he  had, 
that  of  having  dealers  distribute  dis¬ 
reputable  appliances  that  affect  his  pub¬ 
lic  relations.  From  various  sources  in 
the  Manufacturers’  Section  it  has  been 
felt  that  legitimate  dealers  of  gas  appli¬ 
ances  should  be  eligible  to  membership 
in  the  Association.  At  this  time  the  by¬ 
laws  do  not  admit  them  to  membership. 
I  personally  feel  that  with  the  labora¬ 
tory  established  reputable  dealers  should 
have  the  services  of  the  Association 
available  and  be  eligible  to  membership. 

Mr.  Derwent:  Mr.  Canniff,  I  believe, 
could  tell  us  something  about  it  in  his 
work  in  the  electrical  industry. 

Mr.  Canniff :  There  is  no  question 
about  its  producing  sales  where  you 
adopt  a  little  more  liberal  policy.  We 
have  had  an  electrical  league  to  which 
all  the  electrical  dealers  are  eligible  to 
membership  and  our  central  station  mer¬ 
chandises  very  aggressively  on  electrical 
appliances,  and  gas,  too.  In  that  set-up 
we  told  the  fellows  that  we  would  agree 
to  price  maintenance,  although  we 
would  not  set  any  figures,  but  would 
do  nothing  unethical  to  hurt  their  busi¬ 
ness  ;  that  we  would  take  the  amount  of 
money  that  he  was  making  on  our  mer¬ 
chandising  business  and  spend  it  in  edu¬ 
cational  advertising  to  create  a  larger 
market. 
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So  with  that  in  mind  we  spent  dollar 
for  dollar  with  the  contractor-dealer 
group  as  a  whole  and  we  have  checked 
up  the  actual  records  of  some  of  the 
conscientious  objectors  to  that  plan  and 
found  that  one  of  those  fellows  is  doing 
twice  the  volume  of  washing-machine 
business,  and  three  times  the  volume  of 
cleaner  business.  I  think  that  is  a  paral¬ 
lel  case  of  where  something  can  be  ac¬ 
complished  if  you  concede  a  little  more 
liberal  policy. 

The  Chairman:  Does  any  one  wish  to 
discuss  this?  Several  people  had  hoped 
there  would  be  enough  interest  in  this 
to  get  a  recommendation  out  of  it.  How¬ 


ever,  if  there  is  not  much  interest  in  it, 
we  will  let  that  be  an  activity  of  next 
year’s  section. 

We  haven’t  heard  from  our  new  offi¬ 
cers  elect — Mr.  Derwent  and  Mr.  Stein- 
wedell.  Would  you  care  to  say  any¬ 
thing? 

Mr.  Derwent:  I  want  to  thank  the 
Manufacturers’  Section  for  the  honor 
conferred  and  I  will  do  all  that  I  can  to 
advance  the  interests  of  the  Section. 

Mr.  Steinwedell:  I  appreciate  the 
honor  and  will  be  very  glad  indeed  to 
serve  under  Mr.  Derwent. 


REPORT  OF  CHAIRMAN  OF  METER  DIVISION 


W.  H.  Jefferson,  New  York,  N.  Y. 


In  response  to  a  general  letter  sent  out 
to  all  meter  manufacturer  members  of 
the  Association,  we  find  that  during  the 
past  year  there  has  been  considerable 
thought  given  to  the  question  of  gas  de¬ 
mand  meters,  as  a  result  of  which  quite  a 
little  has  already  been  accomplished. 

The  Committee  on  Gas  Demand  Me¬ 
ters  (of  the  Technical  Section),  of  which 
Mr.  H.  C.  Deffenbaugh,  of  the  Roches¬ 
ter  Gas  &  Electric  Corporation,  is  chair¬ 
man,  held  a  meeting  in  Buffalo  on  Sep¬ 
tember  10. 

Representatives  of  several  meter  manu¬ 
facturers  were  present  and  considerable 
discussion  was  entered  into. 

A  report  of  the  activities  of  this  Com¬ 
mittee  is  to  be  given  by  Mr.  Deffenbaugh 
before  a  meeting  of  the  Technical  Sec¬ 
tion,  and  a  report  is  also  to  be  presented 
to  the  Industrial  Section  by  Mr.  J.  P. 
Leinroth,  of  the  Public  Service  Electric 
&  Gas  Company. 


In  view  of  the  fact  that  these  gentle¬ 
men  will  report  fully  on  this  subject,  we 
are  not  including  anything  further  on  it 
in  this  brief  report.  However,  it  is  re¬ 
commended  that  representatives  of  meter 
manufacturers  attend  the  meetings  where 
these  reports  are  to  be  presented  and  en¬ 
ter  fully  into  the  discussion  of  the  prob¬ 
lems  pertinent  to  this  situation. 

No  meetings  of  this  Division  were  held 
during  the  past  year.  However,  if  the 
reports  of  Mr.  Deffenbaugh  and  Mr. 
Leinroth  bring  about  the  interest  that  it 
is  presumed  they  will,  it  is  the  recom¬ 
mendation  of  your  Chairman  that  the  new 
Chairman  of  this  Division  call  a  meeting 
of  the  meter  manufacturers  at  an  early 
date  for  a  further  consideration  of  this 
and  perhaps  other  problems  which  are  of 
vital  importance  in  furthering  the  inter¬ 
ests  of  our  gas  industry. 
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REPORT  OF  CHAIRMAN  OF  INDUSTRIAL  APPLIANCE 

DIVISION 


P.  C.  Osterman,  Elizabeth,  N.  J. 


The  activities  of  our  Division  have 
been  carried  on  more  or  less  informally 
upon  subjects  of  mutual  interest  to  gas 
companies  and  appliance  manufacturers 
and  between  whom  the  fullest  co-opera¬ 
tion  should  exist. 

Manufacturers  besides  making  im¬ 
provements  in  existing  designs  of  indus¬ 
trial  heating  appliances  and  extending 
their  uses  have  developed  new  appliances 
for  many  manufacturing  fields  in  which 
other  fuels  have  thus  far  played  a  major 
part. 

The  following  are  a  few  instances  : — 

Continuous  heating  machines  have 
been  re-designed  and  similar  new  ma¬ 
chines  developed  especially  for  manufac¬ 
turers  of  low  carbon  steel  bolts  to  meet 
the  requirements  for  such  bolts,  rivets, 
etc.,  of  greater  strength.  It  has  been  gen¬ 
erally  believed  that  such  bolts  could  not 
be  produced  with  a  tensile  strength  in  ex¬ 
cess  of  about  60,000  pounds  per  square 
inch,  but  with  these  improved  and  newly 
developed  gas  fired  heating  machines  with 
automatic  temperature  control  and  ar¬ 
ranged  to  operate  in  co-ordination  with 
special  quenching  means,  bolts  of  the 
same  low  carbon  steel  were  produced  with 
tensile  strength  of  120,000  pounds  per 
square  inch  and  over.  In  fact,  with  these 
new  developments  any  desired  tensile 
strength  can  be  obtained  at  will,  to  suit 
any  predetermined  requirement  whether  it 
be  80,000  pounds,  90,000  pounds,  100,000 
pounds,  120,000  pounds  per  square  inch 
or  somewhat  more. 


Precision  Bearing  Manufacturer 

A  world  renowned  bearing  manufac¬ 
turer,  who  uses  gas  and  other  fuels  in  his 
operations,  was  about  to  make  extensions 
for  which  a  fuel  other  than  gas  was 
planned.  However,  it  was  shown  him 
that  certain  improved  gas-fired  machines 
would  produce  work  of  better  quality, 
more  economically  and  more  expeditious¬ 
ly.  A  trial  installation  confirmed  these 
claims,  and  enabled  him  to  state  that 
the  installation  would  pay  for  itself  from 
the  savings  it  achieved  in  a  period  of  less 
than  nine  months.  He  thereupon  installed 
a  sufficient  number  of  these  gas-fired  ma¬ 
chines  to  meet  his  requirements.  The 
yearly  gas  consumption  of  this  installa¬ 
tion  is  in  excess  of  80,000,000  cubic  feet. 
This  manufacturer  has  for  a  number  of 
years  been  conceded  the  leader  in  his  line 
and  manufacturers  in  similar  and  also  dis¬ 
similar  lines  have  patterned  their  equip¬ 
ment  and  procedure  after  his,,  therefore 
this  installation  in  keeping  him  “sold  on 
gas”  will  also  incline  many  other  manu¬ 
facturers  toward  a  greater  use  of  gas  in 
their  industrial  heating. 

Commercial  Heat  Treating 

In  a  commercial  heat-treating  plant  a 
gas-fired  annealing  and  normalizing  fur¬ 
nace  was  installed  to  take  in  twenty- 
four  feet  steel  bars.  This  furnace  was 
installed  specifically  to  normalize  in  ex¬ 
cess  of  300  tons  of  bars  of  special  steel 
imported  from  a  European  steel  produc¬ 
ing  country,  but  it  will  be  available  for 
similar  and  other  work  in  the  locality  in 
which  it  was  installed  and  do  its  share 
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toward  the  greater  introduction  of  gas  in 
industrial  heating. 

Textile  Industry 

In  the  manufacture  of  textiles  various 
fuels  are  used.  In  a  recent  issue  of 
Printers’  Ink  it  was  stated  that  the  tex¬ 
tile  industry  uses  annually  8,000,000  tons 
of  soft  coal  alone.  Information  is  not 
had  as  to  the  amounts  of  oil  and  other 
“fuels"  used,  but  recent  developments  in 
improved  gas-fired  singeing  machines, 
calendering  burners,  dryers  and  tenter 
frame  heaters  bid  fair  to  win  for  the  gas 
industry  decidedly  the  major  portion  of 
the  fuel  requirements  for  the  production 
and  processing  in  this  industry.  In  sev¬ 
eral  instances  such  improved  gas  appli¬ 
ances  have  achieved  double  the  production 
at  one-third  the  fuel  consumption  of 
previous  methods. 

Arrangements  have  been  more  or  less 
perfected  for  an  energetic  campaign  in 
this  field  for  industrial  gas. 

The  foregoing  are  only  a  few  instances 
typical  of  the  progress  made  by  the  in¬ 
dustrial  appliance  manufacturers. 

Co-operation 

To  sum  up,  the  manufacturers  have  by 
means  of  heating  appliances  of  improved 
design,  better  construction,  increased  effi¬ 
ciency  and  by  new  developments  met  fully 
their  responsibility  in  the  plan  of  co¬ 
operation  between  gas  companies  and 
themselves  toward  the  very  much  wider 
use  of  gas  in  industry. 

Other  Phases 

Now  we  shall  take  up  the  progress  in 
other  phases  of  the  industrial  gas  division 
of  the  Manufacturers’  Section.  In  dis¬ 
cussing  these  phases  with  other  appliance 
manufacturers,  one  of  the  leaders  ex¬ 


pressed  views  so  coincident  with  those  of 
the  writer  that  he  cannot  do  better  than 
quote  these  views  practically  verbatim — 

“Probably  the  greatest  progress  that 
can  be  reported  for  the  year  just  past  is 
the  better  understanding  between  the 
manufacturers  of  industrial  appliances 
and  their  gas  company  customers  as  to 
what  is  required  on  the  part  of  each  of 
them  to  gain  the  true  objective;  greater 
sales  of  gas  and  correspondingly  in¬ 
creased  revenues. 

The  lack  of  understanding  between 
these  two  (who  should  co-operate)  has 
been  due  partially  to  lack  of  contact 
which  prevented  mutual  appreciation  of 
the  difficulties  to  be  overcome,  diversity 
of  view-point,  varying  aims  and  ambi¬ 
tions  and  partially  to  the  natural  reticence 
of  the  buyer  of  anything  to  accept  the 
seller’s  suggestions. 

The  efforts  made  by  the  leaders  of 
these  respective  industries,  combined  with 
the  power  and  influence  exercised  by  the 
A.  G.  A.,  have  done  very  much  to  bring 
about  the  better  understanding  which 
now  exists. 

Countless  proofs  of  the  fact  that  this 
lack  of  understanding  is  being  gradually 
replaced  with  mutual  respect  seem  very 
obvious  when  we  survey  the  progress 
made  in  the  following  lines : 

School  for  Training  Industrial  Gas  Men 

Certain  manufacturers  of  industrial  ap¬ 
pliances  have  for  years  claimed  that  gas 
companies  could  not  sell  their  gas  to  in¬ 
dustrial  prospects  except  through  men 
trained  not  only  in  the  science  of  com¬ 
bustion  but  with  a  complete  knowledge 
of  the  commercial  side,  the  furnace  man’s 
side  of  the  story.  Great  progress  has 
been  made  this  year  in  securing  the  co- 


752 


operation  of  gas  companies  along  these 
lines ;  witness  the  very  successful  two 
weeks’  school  with  an  attendance  of  140 
men  held  in  the  auditorium  of  the  Con¬ 
solidated  Gas  Company  of  New  York 
under  the  auspices  of  the  Industrial  Gas 
Section  during  the  last  two  weeks  of 
September.  Here  men  from  every  state 
listened  to  trained  men  from  the  indus¬ 
trial  furnace  field  and  learned  what  they 
must  do  to  be  prepared  to  go  out  and  sell 
not  only  the  industrial  appliances  but  the 
much  needed  new  gas  load. 

Show  Rooms 

Manufacturers  of  gas  furnaces  have 
stated  for  many  years  “What  you  cannot 
show  you  cannot  sell’’  and  have  tried  to 
get  gas  companies  to  put  in  complete 
show  rooms  of  appliances  in  order  to  bet¬ 
ter  merchandise  these  appliances  and  to 
surround  them  with  an  atmosphere  con¬ 
ducive  to  sales  just  as  they  had  done  with 
domestic  appliances.  During  the  year 
just  past  many  gas  companies  have  in¬ 
stalled  elaborate  show  rooms,  certain  ones 
having  spent  over  $50,000  in  installing 
sample  lines  in  specially  designed  quarters 
and  are  now  in  a  position  to  show  what 
they  have  to  sell  and  to  demonstrate  them 
under  actual  plant  conditions. 

Less  Profit  ,on  Appliances 

In  the  early  days  when  only  domestic 
appliances  were  available,  the  gas  com¬ 
pany  retail  department  selling  ranges,  hot 
water  heaters,  etc.,  made  considerable 
profit  on  discounts.  When  industrial  ap¬ 
pliances  entered  the  field  as  a  competitor 
for  the  attention  of  the  gas  company, 
most  gas  company  executives  believed 
that  the  industrial  department,  too,  could 
follow  the  same  plan. 

Manufacturers  of  industrial  appliances 
claimed  that  this  was  trying  to  “save  at 


the  bung  hole  while  wasting  at  the  spigot” 
and  tried  to  demonstrate  that  the  real 
goal  was  a  greater  industrial  gas  load,  that 
the  industrial  appliance  itself  was  but  a 
means  to  an  end.  They  said  that  when 
the  profits  to  be  made  on  industrial  ap¬ 
pliances  were  used  as  the  sole  indication 
of  the  success  of  an  industrial  gas  depart¬ 
ment  the  gas  company  executive  was 
looking  at  the  problem  through  the  large 
end  of  the  telescope  and  minimizing  the 
importance  of  the  real  aim. 

During  the  year  just  past  many  gas 
companies  have  come  out  flat  with  as¬ 
sertions  that  they  no  longer  care  whether 
their  industrial  departments  carried  on 
through  discounts  made  but  that  these 
departments  will  be  held  for  their  suc¬ 
cess  or  failure  on  the  millions  of  cubic 
feet  new  industrial  gas  load  secured.  This 
is  certainly  progress;  although  there  is 
room  for  much  more  progress  here  with  a 
great  many  gas  companies. 

Manufacturers  of  domestic  appliances 
who  made  the  necessary  jigs  and  dies  find 
a  market  for  thousands  of  their  appli¬ 
ances  and  can  thus  offer  to  gas  companies 
discounts  which  will  permit  commercial 
sections  to  operate  on  the  profits  thus  af¬ 
forded.  The  industrial  appliance  manu¬ 
facturers,  however,  who  have  invested 
proportionately  many  times  more  in  the 
production  of  a  single  industrial  gas  fur¬ 
nace  in  the  way  of  research,  experi¬ 
mental  design,  etc.,  than  many  domestic 
appliances  manufacturers  invest  in  de¬ 
veloping  a  whole  line  of  household  appli¬ 
ances  cannot  afford  to  offer  discounts 
comparable  to  those  made  by  the  domestic 
appliance  manufacturers  simply  because 
the  potential  sales  on  industrial  devices 
are  much  less  in  numbers  and  volume. 

Some  gas  companies  now  so  completely 
understand  the  problem  of  selling  indus¬ 
trial  gas  that  during  the  past  year  they 


753 


agreed  to  carry  part  or  all  of  the  cost 
of  industrial  furnaces  themselves  in  order 
to  insure  to  themselves  a  certain  profit¬ 
able  gas  load  down  through  the  years. 
This  is  certainly  progress  from  the  days 
when  most  gas  companies  insisted  upon 
their  normal  discounts  even  at  the  loss  of 
the  order  for  the  furnace  sale  itself,  to 
say  nothing  of  the  loss  of  the  potential 
industrial  load.  These  progressive  gas 
companies  now  realize  that  as  a  matter  of 
fact  it  is  nothing  but  good  business  to  co¬ 
operate  with  the  maker  of  the  industrial 
devices  which  in  turn  introduce  them  to 
new  business. 

Surveys 

In  all  lines  of  salesmanship  (and  sell¬ 
ing  industrial  gas  certainly  requires  sales¬ 
manship),  the  first  step  in  the  sale  is  to 
discover  whom  it  is  who  can  buy  the 
product.  Manufacturers  of  industrial 
appliances  have  long  pointed  out  to  gas 
companies  the  need  of  surveying  their  po¬ 
tential  market  and  getting  down  into 
black  and  white  the  names  and  addresses 
of  those  manufacturers  in  the  community 
whose  heating  operations  can  best  be  done 
by  gas.  During  the  year  just  past  at 
least  30  gas  companies  have  seen  the  light 
and  have  had  very  complete  and  expert 
surveys  made  of  their  territories  with  the 
result  that  they  are  now  in  positions  to 
thoroughly  understand  their  markets  and 
take  the  next  two  steps  which  are : — 

1.  Arranging  a  satisfactory  rate  which 
will  get  the  potential  business, 

2.  Make  available  the  trained  men 
necessary  to  form  this  potential  op¬ 
portunity  into  actual  sales. 

Better  Appliances 

At  their  own  risk  and  expense,  manu¬ 
facturers  of  industrial  appliances  have 
for  years  been  trying  to  develop  better 
and  better  furnaces  for  industrial  opera¬ 
tions  for  which  formerly  no  adequate  ap¬ 


pliance  existed.  This,  of  course,  calls 
for  chemical,  mechanical  and  combustion 
research,  for  mechanical  ingenuity  and 
inventive  genius. 

But  during  the  year  just  closing  it 
seems  to  us  that  even  greater  strides  can 
be  reported  by  industrial  gas  manufac¬ 
turers  in  the  development  of  higher  grade, 
more  efficient,  more  completely  and  thor¬ 
oughly  controlled  furnaces  for  a  great 
many  industrial  operations.  These  bet¬ 
ter  furnaces  have  helped  many  gas  com¬ 
panies  to  add  a  load  to  their  daily  sales 
which  otherwise  could  not  possibly  be 
available.  Toward  the  development  of 
these  new  furnaces  they  have  paid  nothing 
except  lend  their  slight  support  to  the 
manufacturer  of  the  industrial  appliance 
in  developing  his  product.  With  even 
greater  support  on  the  part  of  the  gas 
companies  it  is  certain  that  even  greater 
strides  in  the  development  of  new  and 
better  gas  appliances  with  which  gas 
companies  can  go  forth  into  the  field  and 
secure  even  greater  and  more  profitable 
industrial  gas  load  can  be  made  during 
the  years  to  come. 

In  closing  it  may  be  said  that  the  out¬ 
standing  progress  to  be  reported  at  the 
A.  G.  A.  Convention  (of  which  the  above 
are  only  examples  and  stand  only  as  evi¬ 
dence)  lies  in  the  more  complete  under¬ 
standing  between  the  manufacturers  and 
gas  companies.  The  manufacturers  rec¬ 
ognize  their  shortcomings  insofar  as  the 
past  is  concerned  and  stand  ready  to  help 
give  the  service  which  rightfully  belongs 
to  gas  companies. 

The  keynote  of  the  Convention  is 
“The  Future  of  the  Gas  Industry”  and  a 
very  large  stone  in  the  foundation  upon 
which  the  future  of  the  gas  industry  rests 
can  be  titled  “Better  Mutual  Understand¬ 
ing  between  Gas  Companies  and  Indus¬ 
trial  Appliance  Manufacturers.” 
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REPORT  OF  CHAIRMAN  OF  LIGHTING  APPLIANCE 

DIVISION 


Townsend  Stites,  Gloucester,  N.  J. 


While  existing  conditions  in  the  illum¬ 
inating  field  might  appear  to  warrant  a 
belief  to  the  contrary,  it  is  very  gratify¬ 
ing  to  be  able  to  report  that,  as  a  matter 
of  fact,  there  has  been  little  or  no  change 
in  the  gas  lighting  industry  during  the 
past  year.  It  has  maintained  its  position 
in  a  most  satisfactory  manner ;  indeed,  the 
sales  of  gas  mantles  show  an  actual  in¬ 
crease  over  the  corresponding  period  of 
the  previous  year. 

It  is  true  that  the  sales  of  small,  or  in¬ 
dividual  burners  show  some  falling-off ; 
but,  on  the  other  hand,  semi-indirect  fix¬ 
tures  are  moving  well.  Several  gas  com¬ 
panies  have  placed  some  very  substantial 
orders  for  these  units  for  immediate  de¬ 
livery.  We  are  advised  of  two  orders  for 


1000  each,  fixtures  and  bowls,  one  for 
3000  each,  and  of  several  others  being  in 
prospect. 

A  point  worthy  of  note  is  that  the  de¬ 
mand  in  these  fixtures  is  for  a  higher- 
grade  unit.  This  applies  to  glass  bowls 
as  well  as  fixtures.  The  principal  changes 
in  appliances  generally  have  to  do  with 
refinement,  rather  than  any  radical  al¬ 
teration  in  design.  The  tendency  is,  while 
retaining  the  type,  to  develop  greater 
ornamental  and  decorative  values. 

It  is  pleasant  to  be  able  to  state  that 
the  industry  is  expecting  a  fairly  satis¬ 
factory  volume  of  business  for  the  bal¬ 
ance  of  the  present  lighting  season. 


REPORT  OF  CHAIRMAN  OF  HEATING  APPLIANCE 

DIVISION 


H.  L.  Whitelaw,  New  York,  N.  Y. 


I  must  report  that  no  official  meeting 
of  any  of  the  members  of  this  committee 
was  called,  which  was  due  entirely  to  the 
fact  that  I  did  not  feel  at  this  stage  of  the 
development  of  this  more  important  phase 
of  our  industry,  that  anything  of  a  defi¬ 
nite  nature  could  be  discussed  to  advan¬ 
tage.  You  will  realize  that  there  is  prob¬ 
ably  no  branch  of  the  gas  industry  today 
that  has  developed  as  rapidly  as  the  house 
heating  field.  It  is  interesting  to  note, 


however,  that  great  strides  have  been 
made  in  the  general  construction  of  all 
heating  appliances  tending  principally  to 
their  safety. 

While  I  have  said  that  no  official  meet¬ 
ing  was  held,  I  have  talked  with  all  the 
members  of  my  committee  at  various 
times  and  in  that  way  have  kept  thorough¬ 
ly  posted  on  all  the  new  developments 
that  have  taken  place  during  the  year.  I 
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find  that  gas  companies  and  manufac¬ 
turers  of  heating  appliances  are  beginning 
to  realize  the  great  necessity  for  their 
close  co-operation.  In  a  short  while,  I 
feel  that  some  definite  recommendations 
can  and  should  be  made  as  to  exactly  what 
the  manufacturer  can  expect  the  gas  com¬ 
pany  to  do  and  what  the  gas  company 
should  expect  the  manufacturer  to  do  as 
far  as  sales  and  servicing  of  these  appli¬ 
ances  are  concerned. 

The  American  Gas  Association  has  now 
under  way  a  central  testing  laboratory 
and  I  would  strongly  recommend  that  the 
Heating  Appliances  Division  of  the  Man¬ 
ufacturers  Section  be  ably  represented.  I 


have  no  doubt  that  the  laboratory’s  plans 
include  such  representation. 

There  is  one  point  which  at  this  time 
I  would  definitely  recommend.  The  pres¬ 
ent  method  of  rating  boilers  as  well  as 
gas-fired  steam  radiators  is  most  confus¬ 
ing  to  gas  companies  as  well  as  to  archi¬ 
tects,  engineers  and  heating  contractors. 
Therefore,  I  would  like  to  emphasize  that 
the  most  important  recommendation  that 
can  be  made  by  the  Heating  Appliances 
Division  this  year  is  that  gas  boiler  and 
gas-fired  steam  radiator  manufacturers 
test  and  rate  boilers  and  radiators  accord¬ 
ing  to  one  standard  code.  This  would 
assure  protection  to  the  ultimate  pur¬ 
chaser,  the  gas  industry  and  the  manufac¬ 
turer. 


LIST  OF  EXHIBITORS— SEVENTH  ANNUAL  CONVENTION 


Abendroth  Brothers,  Port  Chester, 
N.  Y. 

A-B  Stove  Co.,  Battle  Creek,  Mich. 

Acme  Brass  Works,  Detroit,  Mich. 

A.  G.  A.  Accounting  Section,  New 
York,  N.  Y. 

Ajax  Brass  &  Iron  Co.,  New  York, 
N.  Y. 

Alpha-Lux  Company,  Inc.,  The,  New 
York,  N.  Y. 

American  Gas  Association. 

American  Gas  Furnace  Co.,  Elizabeth, 
N.  J. 

American  Gas  Journal,  New  York, 
N.  Y. 

American  Meter  Co.,  New  York,  N.  Y. 

American  Range  Corp.,  Shakopee, 
Minn. 

American  Stove  Co.,  St.  Louis,  Mo. 

Andes  Range  &  Furnace  Corp.,  Gen¬ 
eva,  N.  Y. 

Area  Regulators,  Inc.,  New  York, 
N.  Y. 


Armstrong  Cork  &  Insulation  Co., 
Pittsburgh,  Pa. 

Atlantic  Tubing  Co.,  Providence,  R.  I. 

Automatic  Gas  Steam  Radiator  Co., 
Pittsburgh,  Pa. 

Automatic  Safety  Appliance  Corp., 
New  York,  N.  Y. 

Bailey  Meter  Co.,  Cleveland,  Ohio. 

Barber-Greene  Co.,  Aurora,  Ill. 

Bartlett  Hayward  Cof,  The,  Baltimore, 
Md. 

Beckwith  Company,  The,  Dowagiac, 
Mich. 

Bernitz  Furnace  Appliance  Co.,  Bos¬ 
ton,  Mass. 

Billing  Operations  of  the  Camden  and 
Burlington  Districts,  Public  Service 
Electric  &  Gas  Company. 

Blodgett  Co.,  The  G.  S.,  Burlington, 
Vt. 

Boone  County  Coal  Corp.,  Sharpies, 
W.  Va. 

Bristol  Co.,  The,  Waterbury,  Conn. 
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Bryant  Corp.,  C.  L.,  Cleveland,  Ohio. 

Bryant  Heater  &  Mfg.  Co.,  The,  Cleve¬ 
land,  Ohio. 

Burroughs  Adding  Machine  Co.,  De¬ 
troit,  Mich. 

Chambers  Mfg.  Co.,  Shelbyville,  Ind. 

Chapman  Valve  Mfg.  Co.,  The,  Indian 
Orchard,  Mass. 

Chicago  Bridge  &  Iron  Works,  Chi¬ 
cago,  Ill. 

Chicago  Pneumatic  Tool  Co.,  New 
York,  N.  Y. 

Clark  &  Co.,  Div.,  Geo.  M.,  Chicago, 
Ill. 

Claus  Automatic  Gas  Cock  Co.,  Mil¬ 
waukee,  Wis. 

Cleveland  Co-Operative  Stove  Co., 
The,  Cleveland,  Ohio 

Cleveland  Gas  Burner  &  Appliance  Co., 
Cleveland,  Ohio. 

Cleveland  Heater  Co.,  The,  Cleveland, 
Ohio. 

Cleveland  Trencher  Co.,  The,  Euclid, 
Ohio. 

Clow  &  Sons,  James  B.,  Chicago,  Ill. 

Columbus  Heating  &  Ventilating  Co., 
The,  Columbus,  Ohio. 

Combustion  Utilities  Corp.,  New  York, 
N.  Y. 

Comstock  Castle  Stove  Co.,  Quincy, 
Ill. 

Connelly  Iron  Sponge  &  Governor  Co., 
New  York,  N.  Y. 

Connersville  Blower  Co.,  Connersville, 
Ind. 

Cribben  &  Sexton  Co.,  Chicago,  Ill. 

Cruse-Kemper  Co.,  Ambler,  Pa. 

Cutler-Hammer  Mfg.  Co.,  The,  Mil¬ 
waukee,  Wis. 

Dangler  Stove  Co.  Div.,  Cleveland, 
Ohio. 

Davidson  Co.,  M.  T.,  New  York,  N.  Y. 

Dearborn  Chemical  Co.,  Chicago,  Ill. 

'  Detroit  Stove  Works,  Detroit,  Mich. 

Dresser  Mfg.  Co.,  S.  R.,  Bradford,  Pa. 

Dunham  Co.,  The,  Berea,  Ohio. 

Dun-Rite  Clock  Device  Co.,  New  York, 
N.  Y. 


Economy  Governor  Co.,  Anderson, 
Ind. 

Elliott-Fisher  Co.,  New  York,  N.  Y. 

Equitable  Meter  Co.,  Pittsburgh,  Pa. 

Erie'z  Stove  &  Mfg.  Co.,  Erie,  Pa. 

Estate  Stove  Co.,  The,  Hamilton,  Ohio. 

Flovd-Wells  Co.,  The,  Royersford,  Pa. 

Gas  Age-Record,  New  York,  N.  Y. 

Gas  Industry,  Buffalo,  N.  Y. 

Gas  Machinery  Co.,  The,  Cleveland, 
Ohio. 

Gas  Purifying  Materials  Co.,  Long 
Island  City,  N.  Y. 

General  Ceramics  Co.,  New  York, 
N.  Y. 

General  Gas  Light  Co.,  Kalamazoo, 
Mich.-New  York,  N.  Y. 

General  Gas  Mantle  Co.,  Camden,  N.  J. 

General  Motors  Truck  Co.,  Pontiac, 
Mich. 

Giant  Manufacturing  Co.,  Council 
Bluffs,  Iowa. 

Glenwood  Range  Co.,  Taunton,  Mass. 

Gray  &  Dudley  Company,  Nashville, 
Tenn. 

Grayson  Mfg.  Co.,  The  J.  H.,  Athens, 
Ohio. 

Griffin  &  Co.,  John  J.,  Philadelphia,  Pa. 

Guardian  Gas  Appliance  Co.,  Cleve¬ 
land,  Ohio. 

Hall  Mfg.  Co.,  Toledo,  Ohio. 

Hays  Manufacturing  Co.,  Erie,  Pa. 

Helme  &  Mcllhenny,  Philadelphia,  Pa. 

Hoffman  Heater  Co.,  The,  Louisville, 

Ky. 

Home  Service  Committee,  A.  G.  A., 
New  York,  N.  Y. 

Hotstream  Heater  Co.,  The,  Cleveland, 
Ohio. 

House  Heating  Exhibit — Model  Base¬ 
ment — The  A.  H.  Wolff  Gas  Radiator 
Company. 

House  Heating  Exhibit — Model  Base¬ 
ment — The  Columbus  Heating  &  Venti¬ 
lating  Company. 

Howes  Company,  The  S.  M.,  Boston, 
Mass. 
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Hugo  Manufacturing  Co.,  West  Du¬ 
luth,  Minn. 

Humphrey  Co.,  Div.  Ruud  Mfg.  Co., 
Kalamazoo,  Mich. 

Hunt  Co.  Inc.,  C.  W.,  West  New 
Brighton,  S.  I.,  New  York. 

Hurley  Machine  Co.,  New  York,  N.  Y. 

Improved  Equipment  Co.,  The,  New 
York,  N.  Y. 

Ingersoll-Rand  Company,  New  York, 
N.  Y. 

Intercolonial  Gas  Journal  of  Canada, 
Hamilton,  Ont.,  Canada. 

International  Postal  Supply  Co.  of 
New  York,  Brooklyn,  N.  Y. 

Isbell-Porter  Co.,  Newark,  N.  J. 

Johns-Manville,  Inc.,  New  York,  N.  Y. 

Kalamazoo  Loose  Leaf  Binder  Co., 
Kalamazoo,  Mich. 

Keystone  Coal  &  Coke  Co.,  Philadel¬ 
phia,  Pa. 

King  Refractories  Co.,  Inc.,  Buffalo, 
N.  Y. 

Kompak  Co.,  The,  New  Brunswick, 
N.  J. 

Koppers  Co.,  The,  Pittsburgh,  Pa. 

Lambert  Meter  Co.,  Inc.,  Brooklyn, 
N.  Y. 

Lattimer  Stevens  Co.,  The,  Columbus, 
Ohio. 

Lavino  &  Co.,  E.  J.,  Philadelphia,  Pa. 

Lawson  Mfg.  Co.,  Pittsburgh,  Pa. 

Linde  Air  Products  Co.,  The,  New 
York,  N.  Y. 

Logan  County  Coal  Corp.,  Cincinnati, 
Ohio. 

Lovekin  Water  Heater  Co.,  The;  Phila¬ 
delphia,  Pa. 

McDonald  &  Co.,  D.,  Albany,  N.  Y. 

McWane  Cast  Iron  Pipe  Co.,  Birming¬ 
ham,  Ala. 

Magee  Furnace  Co.,  Boston,  Mass. 

Maryland  Meter  Works,  Baltimore, 
Md. 

Mears-Kane-Ofeldt,  Inc.,  Philadelphia, 
Pa. 

Merco  Nordstrom  Valve  Co.,  Inc., 
New  York,  N.  Y. 


Metric  Metal  Works,  Erie,  Pa. 

Michigan  Stove  Co.,  The,  Detroit, 
Mich. 

Milwaukee  Gas  Specialty  Co.,  Mil¬ 
waukee,  Wis. 

Mine  Safety  Appliances  Co.,  Pitts¬ 
burgh,  Pa. 

Minneapolis  Heat  Regulator  Co.,  Min¬ 
neapolis,  Minn. 

Moore  Brothers  Co.,  Joliet,  Ill. 

Mueller  Brass  Co.,  Port  Huron,  Mich. 

Mueller  Co.,  Decatur,  Ill. 

National  Automatic  Refrigerator  Co., 
Inc.,  Boston,  Mass. 

National  Stove  Co.,  Div.,  Lorain, 
Ohio. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Neptune  Meter  Co.,  New  York,  N.  Y. 

New  Method  Stove  Company,  Mans¬ 
field,  Ohio 

New  Process  Stove  Co.,  Div.,  Cleve¬ 
land,  Ohio. 

Niagara  Water  Heater  Co.,  Inc.,  Buf¬ 
falo,  N.  Y. 

Nicoll  &  Company,  B.,  New  York, 
N.  Y. 

Ohio  State  Stove  &  Mfg.  Co.,  The, 
Columbus,  Ohio. 

Parsons  Co.,  The,  Newton,  Iowa. 

Peerless  Heater  Co.,  Pittsburgh,  Pa. 

Pennsylvania  Crusher  Co.,  Philadel¬ 
phia,  Pa. 

Pennsylvania  Engineering  Works, 
New  Castle,  Pa. 

Permutit  Co.,  The,  New  York,  N.  Y. 

Petersen  Mfg.  Co.,  The  John,  Madi¬ 
son,  Wis. 

Pittsburgh  Meter  Co.,  Pittsburgh,  Pa. 

Pittsburg  Water  Heater  Co.,  Pitts¬ 
burgh,  Pa. 

Porcelain  Enamel  &  Mfg.  Co.,  Balti¬ 
more,  Md. 

Protecto  Safety  Appliance  Co.,  New¬ 
ark,  N.  J. 

Public  Service  Electric  &  Gas  Co., 
Statistical  Exhibit,  Newark,  N.  J. 

Public  Service  Management,  Chicago, 

Ill. 
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Public  Service  Production  Co.,  New¬ 
ark,  N.  J. 

Public  Service  Stock  &  Bond  Co., 
Newark,  N.  J. 

Public  Utilities  Reports,  Washington, 
D.  C. 

Quick  Meal  Stove  Co.  Div.,  St.  Louis, 
Mo. 

Radiant  Heat  Corporation  of  America, 
Long  Island  City,  N.  Y. 

Rathbone  Sard  &  Co.,  Aurora,  Ill. 

Reliable  Stove  Co.  Div.,  Cleveland, 
Ohio. 

Remington  Typewriter  Co.,  Inc.,  New 
York,  N.  Y. 

Republic  Flow  Meters  Co.,  Chicago, 
Ill. 

Reznor  Manufacturing  Co.,  Mercer, 
Pa. 

Riter  Conley  Co.,  Pittsburgh,  Pa. 

Roberts  Brass  Mfg.  Co.,  The,  Detroit, 
Mich. 

Roberts  &  Mander  Stove  Co.,  Phila¬ 
delphia,  Pa. 

Robertshaw  Thermostat  Co.,  Young- 
wood,  Pa. 

Robins  Conveying  Belt  Co.,  New 
York,  N.  Y. 

Roots  Co.,  The  P.  H.  &  F.  M.,  Con- 
nersville,  Ind. 

Roper  Corp.,  Geo.  D.,  Rockford,  Ill. 

Russell  Engineering  Co.,  St.  Louis, 
Mo. 

Ruud  Manufacturing  Co.,  Pittsburgh, 
Pa. 

Safety  Gas  Lighter  Co.,  Lynn,  Mass. 

Safety  Gas  Main  Stopper  Co.,  Brook¬ 
lyn,  N.  Y. 

Sands  Manufacturing  Co.,  The,  Cleve¬ 
land,  Ohio. 

Semet-Solvay  Co.,  New  York,  N.  Y. 

Sexton  Stove  &  Mfg.  Co.,  The  S.  B., 
Baltimore,  Md. 

Simplex  Heater  Control  Co.,  St.  Paul, 
Minn. 

Slattery  &  Bro.  Inc.,  J.  B.,  Brooklyn, 
N.  Y. 


Sorco  Manufacturing  Co.,  Scranton, 
Pa. 

Special  Libraries  Association,  Tech¬ 
nology  Group. 

Sprague  Meter  Co.,  The,  Bridgeport, 
Conn. 

Stacey  Bros.  Gas  Construction  Co., 
The,  Cincinnati,  Ohio. 

Stacey  Manufacturing  Co.,  The,  Cin¬ 
cinnati,  Ohio. 

Standard  Gas  Equipment  Corp.,  The 
Oriole  Division,  Baltimore,  Md. 
Triplex  Division,  New  York,  N.  Y. 
Vulcan  Division,  New  York,  N.  Y. 

Standard-Peninsular  Brass  Works, 
Detroit,  Mich. 

Steere  Engineering  Co.,  Detroit,  Mich. 

Sterling  Range  &  Furnace  Corp.,  Ro¬ 
chester,  N.  Y. 

Strait  &  Richards  Inc.,  Newark,  N.  J. 

Sturtevant  Co.,  F.  F.,  Boston,  Mass. 

Sullivan  Machinery  Co.,  Chicago,  Ill. 

Superior  Meter  Co.,  Brooklyn,  N.  Y. 

Surface  Combustion  Co.,  The,  Bronx, 
N.  Y. 

Sweet  &  Doyle  Foundry  &  Machine 
Co,.  Troy,  N.  Y. 

Tappan  Stove  Co.,  The,  Mansfield, 
Ohio. 

Time-O-Stat  Corp.,  Milwaukee,  Wis. 

Titeflex  Metal  Hose  Co.,  Newark, 
N.  J. 

Tufts  Meter  Works,  Nathaniel,  Bos¬ 
ton,  Mass. 

U.  G.  I.  Contracting  Co.,  Philadelphia, 
Pa. 

U.  S.  Bureau  of  Mines,  Washington, 
D.  C. 

U.  S.  Bureau  of  Standards,  Washing¬ 
ton,  D.  C. 

United  States  Cast  Iron  Pipe  &  Foun¬ 
dry  Co.,  Burlington,  N.  J. 

U.  S.  Tool  Co.,  Inc.,  Ampere,  N.  J. 

Victaulic  Company  of  America,  New 
York,  N.  Y. 

Waite  &  Davey  Co.,  Inc.,  Long  Island 
City,  N.  Y. 
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Walker  &  Pratt  Mfg.  Co.,  Boston, 
Mass. 

Welsbach  Co.,  Gloucester,  N.  J. 
Western  Gas,  Los  Angeles,  Calif. 
Western  Gas  Construction  Co.,  The, 
Fort  Wayne,  Ind. 

West  Gas  Improvement  Co.  of  Ameri¬ 
ca,  New  York,  N.  Y. 


Wheeling  Corrugating  Co.,  Wheeling, 
W.  Va. 

White-Warner  Co.,  Taunton,  Mass. 
Wilcolator  Co.,  The,  Newark,  N.  J. 
Wolff  Gas  Radiator  Co.,  The  A.  H., 
New  York,  N.  Y. 

Wood  &  Co.,  R.  D.,  Philadelphia,  Pa. 
Youngstown  Pressed  Steel  Co.,  The, 
Warren,  Ohio. 


Minutes  of  the  Publicity  and 
Advertising  Section 


NATIONAL  CONFERENCE  ON  INFORMATION  COMMITTEE 

WORK 


Under  Auspices  of  Publicity  and  Advertising  Section. 


FIRST  SESSION 


Wednesday  Afternoon,  October  14,  1925 


The  first  session  of  the  National  Con¬ 
ference  on  Information  Committee  Work 
under  the  auspices  of  the  Publicity  and 
Advertising  Section  was  called  to  order 
by  the  chairman,  Frank  L.  Blanchard. 

The  Chairman:  If  the  gentlemen  will 
come  to  order  we  will  start  the  ball  roll¬ 
ing.  I  have  attended  a  great  many  con¬ 
ventions  and  I  find  that  it  seems  a  very 
difficult  matter  to  get  the  sessions  started. 
At  home  we  are  very  prompt  about  keep¬ 
ing  our  engagements,  but  when  we  come 


to  a  convention  we  think  we  are  entitled 
to  a  little  more  leeway  and  we  are  not  so 
punctual  as  we  might  be.  I  don’t  want 
to  scold  you  men  who  are  here.  I  wish 
some  of  those  who  are  not  here  could 
hear  what  I  have  to  say. 

Now  this  meeting  this  afternoon  is 
held  under  the  auspices  of  the  Publicity 
and  Advertising  Section  and  it  is  incum¬ 
bent  upon  me  as  the  Chairman  of  the 
Section  to  present  at  this  time  my  annual 
report. 


ADDRESS  OF  THE  CHAIRMAN 


Frank  L.  Blanchard,  New  York,  N.  Y. 


The  object  of  all  advertising  is  to  fur¬ 
nish  information  in  such  form  that  it  will 
produce  action  favorable  to  the  adver¬ 
tiser.  Advertising  has  been  defined  as 
“making  known”  what  you  have  to  sell. 
That  it  is  extensively  employed  for  this 
purpose  is  attested  by  the  fact  that  last 


year,  according  to  a  careful  estimate 
made  by  experts,  over  a  billion  dollars 
were  invested  in  the  various  mediums. 

The  leaders  of  the  gas  industry  realize 
today,  as  never  before,  the  important  part 
advertising  is  playing  in  its  development 
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and  assert  that  its  future  expansion  de¬ 
pends  largely  upon  the  intelligent  use 
made  of  it. 

It  is  the  province  of  the  Publicity  and 
Advertising  Section  of  the  American  Gas 
Association  not  only  to  promote  the  in¬ 
terests  of  the  industry  as  a  whole,  but 
also  the  interests  of  its  individual  mem¬ 
bers.  In  doing  this  we  keep  close  watch 
upon  the  advertising  activities  of  gas 
companies  throughout  the  country.  We 
must,  in  addition,  keep  tabs  upon  the  ad¬ 
vertising  of  the  electric  light  and  power 
companies  and  other  public  utilities.  If 
we  are  less  progressive  than  our  neigh¬ 
bors  in  getting  our  business  messages  be¬ 
fore  the  public  we  ought  to  know  it  and 
take  measures  to  improve  the  situation. 

A  survey  of  the  past  year’s  record 
shows  that  during  no  similar  period  in 
the  Association’s  history  has  greater 
progress  been  made  in  spreading  abroad 
information  concerning  the  many  advan¬ 
tages  of  gas  as  a  fuel  for  heating  homes, 
factories  and  public  buildings,  and  its 
adaptation  to  many  industrial  purposes 
and  especially  to  the  treatment  of  ores 
and  metals.  According  to  an  estimate  pre¬ 
pared  by  our  headquarter’s  staff,  out  of 
a  possible  1,000  gas  companies  in  the 
United  States  over  700  employ  advertis¬ 
ing  in  marketing  service  and  appliances. 
Five  years  ago  not  more  than  350  com¬ 
panies  advertised.  It  is  therefore  not  un¬ 
reasonable  to  believe  that  within  another 
decade  all  gas  companies,  with  the  ex¬ 
ception  of  those  that  are  atrophied,  will 
look  upon  advertising  as  indispensable  to 
their  business  success. 

Early  in  the  year,  the  Managing  Com¬ 
mittee  appointed  a  Special  Committee  of 
five  to  advise  in  the  editorial  produc¬ 
tion  of  the  American  Gas  Association 
Monthly.  This  Committee  gave  con¬ 
siderable  thought  and  study  to  the  pub¬ 


lication  and  made  a  number  of  sugges¬ 
tions  for  its  betterment.  About  the  first 
thing  the  Committee  did  was  to  suggest 
the  appointment  of  Henry  Obermeyer, 
assistant  secretary  of  the  Publicity  and 
Advertising  Section,  as  editor,  which  re¬ 
ceived  the  approval  and  compliance  of 
the  secretary-manager.  Under  his  direc¬ 
tion  the  magazine  has  been  greatly  im¬ 
proved  both  in  typographical  appearance 
and  in  its  table  of  contents.  There  is 
more  variety  in  the  articles  presented; 
the  number  of  contributions  has  materi¬ 
ally  increased  and  the  circulation  has 
shown  gratifying  gains,  the  October  issue 
having  a  distribution  of  4,500  copies. 

The  Editorial  Committee,  appointed 
from  members  of  the  Managing  Commit¬ 
tee  to  supervise  the  publication  of  the 
American  Gas  Association  Monthly, 
consists  of  Frank  LeRoy  Blanchard  of 
Henry  L.  Doherty  &  Company;  A.  W. 
Hawks,  Jr.,  Consolidated  Gas  Electric 
Light  &  Power  Company  of  Baltimore; 
J.  M.  Bennett,  United  Gas  Improvement 
Co.  of  Philadelphia;  H.  C.  Clark,  Public 
Service  Electric  &  Gas  Company,  New¬ 
ark;  E.  F.  Gardiner,  Midland  Utilities 
Co.,  Chicago,  Ill. 

One  of  the  most  important  services 
the  Section  renders  is  furnishing  news  to 
the  trade  press  and  the  state  public  utility 
information  bureaus.  More  than  a  hun¬ 
dred  publications  interested  in  the  gas 
industry  receive  the  news  bulletins. 
Copies  are  also  mailed  to  investment 
brokers,  banks  and  financial  institutions. 
The  state  information  committees  have 
been  of  special  value  in  securing  pub¬ 
licity.  During  the  year  ending  May  1, 
1925,  199  articles  were  sent  to  the  28 
bureaus.  Of  these,  712  reproductions 
appeared  in  the  news  sheets  issued  by 
them. 

Because  of  the  improvement  in  the 
character  and  volume  of  the  material 
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furnished  by  the  Section  for  publication 
the  amount  of  favorable  publicity  printed 
has  been  much  greater  than  in  any  other 
year,  and  the  contacts  that  have  been 
established  through  it  will  prove  increas¬ 
ingly  helpful  in  the  future.  Our  rela¬ 
tions  with  the  press  associations  have 
been  cordial  and  their  cooperation  has 
been  duly  appreciated.  The  hostility  that 
once  characterized  their  attitude  toward 
all  public  utility  companies  has  largely 
disappeared  as  the  result  of  a  better  un¬ 
derstanding  of  them  brought  about 
through  frank  and  intelligent  publicity. 

Folders,  pamphlets  and  booklets  pre¬ 
pared  and  published  by  the  section  have 
been  ordered  in  large  quantities  by  com¬ 
pany  members.  Two  of  our  earlier  pub¬ 
lications  have  enjoyed  a  sale  of  over  a 
million  copies.  During  the  last  year  over 
700,000  pamphlets  on  various  topics  re¬ 
lating  to  the  gas  industry  were  sold.  The 
demand  for  the  folder,  “Gas  in  the  Serv¬ 
ice  of  Man,”  was  so  great  that  260,000 
copies  were  ordered  during  the  first  three 
weeks  following  the  date  of  issue. 

The  advertising  service,  now  in  its 
fourth  year,  shows  a  steady  growth  and 
has  been  an  important  factor  in  improv¬ 
ing  the  general  character  of  gas  company 
advertising.  Moreover,  it  has  stimulated 
the  use  of  paid  space  both  in  appliance 
and  good  will  publicity.  It  is  interesting 
to  note  in  this  connection  that  of  the 
thirteen  advertisements  sent  out  each 
month,  five  are  designed  to  promote  pub¬ 
lic  good  will.  This  fact  indicates  the  high 
degree  of  importance  accorded  this  type 
of  publicity  by  the  industry.  The  popu¬ 
larity  of  the  advertising  service  is  shown 
by  the  number  of  subscribing  companies, 
of  which  there  are  225,  and  to  whom, 
during  the  year,  156  display  advertise¬ 
ments  were  sent,  108  of  which  were  illus¬ 
trated. 


An  illustrated  lecture  on  the  gas  indus¬ 
try  has  proved  a  popular  feature  in  our 
educational  work.  In  its  travels  about 
the  country  it  has  crossed  the  continent 
several  times  and  has  always  produced  a 
favorable  impression  wherever  shown. 

The  Section  has  been  of  assistance  in 
furnishing  lecture  material  to  state  com¬ 
mittees,  general  managers,  teachers  and 
professional  speakers.  That  motion  pic¬ 
tures  can  be  profitably  employed  in  edu¬ 
cating  the  public  to  a  better  understand¬ 
ing  of  the  gas  industry  has  been  demon¬ 
strated  to  the  satisfaction  of  our  Associ¬ 
ation. 

The  popularity  of  gas  company  securi¬ 
ties  has  brought  the  section  in  contact 
with  many  financial  institutions  and  in¬ 
vestment  brokers.  Whenever  a  company 
or  firm  undertakes  the  preparation  of  a 
pamphlet  on  the  gas  industry  it  usually 
seeks  from  us  information  on  the  sub¬ 
ject.  The  amount  of  material  furnished 
during  the  year  is  considerable  and  al¬ 
though  the  service  takes  much  time  the 
Committee  believes  it  is  worth  while. 

The  Publicity  and  Advertising  Section 
has  actively  cooperated  with  the  Public 
Utilities  Advertising  Association  in  car¬ 
rying  on  its  work  and  in  increasing  its 
membership.  While  it  is  the  youngest 
of  the  associations  devoted  to  public  utili¬ 
ties  it  has  already  performed  a  highly  im¬ 
portant  service  in  bringing  together  in 
one  organization  the  men  and  women  of 
all  the  public  utility  industries  who  are 
engaged  in  promoting  a  better  under¬ 
standing  of  them  and  of  the  services  they 
are  rendering  their  several  communities. 

In  the  opinion  of  many  members  of  the 
Managing  Committee  the  time  has  come 
when  the  Association  itself  should  under¬ 
take  a  vigorous  and  aggressive  advertis¬ 
ing  campaign  in  behalf  of  the  gas  indus- 
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try  as  a  whole.  Several  of  the  more 
important  industrial  and  trade  associa¬ 
tions  have  inaugurated  similar  campaigns 
which  have  worked  out  satisfactorily. 
You  are  all  familiar,  no  doubt,  with  the 
work  that  is  being  done  in  this  direction 
by  the  National  Electric  Light  Associa¬ 
tion  and  the  Society  for  Electrical  De¬ 
velopment. 

When  we  consider  that  there  are  38 
periodicals  with  a  total  circulation  of 
70,00  copies  in  the  United  States  devoted 
to  electricity;  that  there  are  22  devoted 
to  the  coal  industry,  five  of  which  have 
a  circulation  of  40,000 ;  and  that  there 
are  27  devoted  to  oil,  five  of  which  have 
a  circulation  of  43,000,  we  cannot  but 
feel  that  the  gas  industry  with  only  six 
periodicals  is  inadequately  represented  in 
the  periodical  field  from  a  strictly  pub¬ 
licity  viewpoint.  We  need  a  wider  and 
more  aggressive  distribution  of  informa¬ 
tion  upon  the  industry  than  now  obtains 
and  the  most  direct  and  efficient  means 
for  accomplishing  this  result  is  through 
advertising.  Unless  the  American  Gas 
Association  is  content  to  take  a  back  seat 
in  the  car  of  progress  it  must  avail  itself 
of  every  legitimate  means  to  give  the  in¬ 
dustry  the  standing  it  deserves  among  the 
foremost  of  American  business  enter¬ 
prises. 

If  the  Association  authorizes  an  ad¬ 
vertising  campaign  many  questions  must 
be  answered  before  the  work  of  prepar¬ 
ing  copy  can  be  undertaken.  Some  of 
them  are  the  following: 

What  results  do  we  hope  to  achieve? 
Should  the  campaign  be  designed  to  edu¬ 


cate  the  public  as  to  the  various  services 
gas  renders  ?  Should  much  space  be  given 
to  the  cultivation  of  good  will?  Would 
it  be  advisable  to  print  a  series  of  adver¬ 
tisements  on  the  advantages  of  gas  com¬ 
pany  securities  as  an  investment?  Should 
the  copy  be  given  a  local  twist  in  order 
to  induce  local  sales  of  appliances? 

There  are  so  many  subjects  that  might 
be  profitably  discussed  that  the  trouble 
will  be  to  select  those  that  have  the  widest 
appeal.  If  the  campaign  is  to  be  carried 
on  for  three  years,  and  it  should  not  be 
undertaken  for  a  shorter  period,  the  first 
year’s  advertising  might  be  devoted  to  the 
promotion  of  the  use  of  gas  for  heating 
homes  and  business  buildings ;  the  second 
to  the  advantages  of  gas  in  manufactur¬ 
ing  and  other  industries,  and  the  third 
year  to  the  exploitation  of  appliances  that 
lighten  the  burdens  of  the  housewife. 
Perhaps  other  subjects  might  be  selected 
that  would  be  considered  more  timely  or 
important. 

Our  problem  in  brief  then  is  to  awak¬ 
en  a  greater  public  interest  in  gas  as  a 
servant  of  mankind.  We  want  people  to 
know  of  the  innumerable  ways  in  which 
it  can  contribute  to  their  comfort  and 
happiness.  We  certainly  ought  to  be  able 
to  prove  to  the  satisfaction  of  everybody 
with  an  open  mind  that  gas  from  every 
viewpoint  is  the  best  fuel  available.  If 
the  campaign  accomplishes  this  one  put- 
pose  it  will  perform  a  monumental  serv¬ 
ice  for  the  industry  and  establish  it  in  an 
impregnable  position  among  public  utili¬ 
ties. 
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THE  PURPOSE  OF  THIS  NATIONAL  CONFERENCE 


By  H.  C.  Abell,  President ,  American  Gas  Association. 


The  program  committee  has  assigned 
to  me  the  subject,  “The  Purpose  of  This 
National  Conference.”  I  suppose  I  was 
assigned  this  subject  because  I,  with 
others,  had  something  to  do  with  the  sug¬ 
gestion  that  this  association,  this  year, 
should  make  a  special  effort  to  arrange 
a  program  which  would  be  largely  de¬ 
voted  to  the  work  of  the  State  Public 
Utility  Information  Bureaus.  I  will  at¬ 
tempt  to  answer  the  question  by  compar¬ 
ing  a  public  utility  to  a  commercial  busi¬ 
ness.  A  public  utility  is  merely  a  com¬ 
mercial  undertaking,  in  some  respects 
corresponding  to  any  commercial  busi¬ 
ness. 

A  competitive  commercial  business 
must  of  necessity  cater  to  its  patrons,  the 
purchasers  and  users  of  its  product, 
either  directly,  or  indirectly  through  its 
distributors. 

It  must  keep  abreast  of  the  times.  Its 
product  must  always  be  up-to-date  and 
competitively  right,  and  must  be  pro¬ 
duced  at  a  proper  cost.  In  other  words, 
the  product  and  service  must  be  fully 
sufficient  and  the  undertaking  must  at  all 
times  have  facilities  to  provide  the  prod¬ 
uct  and  service. 

Many  of  the  same  commercial  prob¬ 
lems  confront  a  public  utility,  except  that 
its  conditions  are  more  complicated,  be¬ 
cause  it  is  no  longer  considered  a  free 
agent  to  conduct  its  affairs  as  the  man¬ 
agement  may  see  fit  and  charge  as  much 
as  the  traffic  will  bear.  It  also  differs 
from  any  other  commercial  undertaking 


in  that  it  is  permanently  located  in  one 
community,  and  cannot  move  away,  but 
must  submit  to,  and  be  a  part  of  all  the 
community’s  political  and  industrial  life, 
with  the  further  thought  and  belief  on 
the  part  of  the  people  that  a  utility  is 
generally  considered  a  monopoly  and 
therefore  cannot  be  treated  as  an  average 
commercial  industry.  It  is  not  a  monopoly, 
however,  because  all  utilities  are  sub¬ 
jected  to  some  competition  from  other 
sources,  and  in  addition,  practically  all 
utilities  are  regulated  by  some  govern¬ 
mental  body  and  a  regulated  business 
cannot  therefore  qualify  under  the  defi¬ 
nition  of  a  monopoly. 

A  commercial  undertaking,  either  a 
manufacturing  enterprise  or  any  other, 
must  charge  sufficient  for  its  product  to 
meet  all  its  expenses  including  proper  re¬ 
serves  for  patent  lapses,  renewals  and  re¬ 
placements,  taxes,  depletion,  etc.,  and  in 
addition  the  receipts  must  be  adequate  to 
pay  capital,  used  in  the  business,  for  its 
hire,  and  to  insure  its  safety.  The  above  is 
necessary  in  order  to  provide  sufficient 
inducement  for  additional  capital  to  flow 
freely  into  the  undertaking  with  which 
to  provide  added  facilities  due  to  any  en¬ 
largement  of  the  business. 

Any  commercial  undertaking  to  be  suc¬ 
cessful  must  of  necessity  meet  the  fob 
lowing  requirements : 

1.  It  must  furnish  a  product  that  is  in 
demand  and  is  of  service. 

2.  If  it  is  a  useable  product,  shell  as 
an  automobile,  it  must  insure  proper 
service  in  competition  with  others. 
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3.  It  cannot  lie  dormant,  it  must  grow 
and  develop  in  proportion  to  its  demands 
and  it  must  improve  its  product  to  meet 
the  ever  increasing  demands  of  service. 

4.  It  must  charge  a  price  for  its  prod¬ 
uct  to  meet  all  its  obligations  as  previ¬ 
ously  stated. 

5.  It  must  enjoy  the  confidence  of  its 
patrons,  who  are  its  best  advertising 
agents  and  who  consequently  influence 
the  development  of  its  business. 

6.  Complete  satisfaction  of  the  fore¬ 
going  will  unquestionably  permit  the 
industry  to  conduct  a  profitable  business 
and  will  induce  capital  to  invest  in  its  ex¬ 
tensions  and  betterments. 

In  many  commercial  undertakings  the 
additional  capital  necessary  for  develop¬ 
ment  comes  from  the  profits,  obtained 
through  the  sale  of  its  product  over  and 
above  all  expenses  including  the  wages 
for  the  money  which  is  hired.  Many 
businesses  turn  over  their  capital  several 
times  in  a  year,  which  makes  it  possible 
to  finance  out  of  the  profits  of  the  busi¬ 
ness  itself. 

As  an  illustration,  an  example  may  be 
considered  of  a  large  department  store, 
which  turns  over  its  capital  from  four  to 
six  times  per  year  or  more.  Let  it  be 
assumed  that  it  earns  6  %  at  each  turn¬ 
over — the  minimum  net  earnings  would 
then  be  24%  on  the  invested  capital  for 
the  year,  and  might  be  much  more  than 
that.  If  the  money  invested  cost  10%, 
then  a  surplus  of  14%  on  the  capital  used 
in  the  business  could  be  invested  in  in¬ 
creased  facilities. 

A  patron  or  user  of  a  product  is  in¬ 
fluenced  by  the  price  which  he  is  made 
to  pay  and  the  kind  of  service  which  is 
rendered  to  him.  In  order  that  a  patron 
or  prospective  patron  or  user  may  be 
satisfactorily  influenced,  the  worth  of  the 
product  and  the  service  rendered  or  to 
be  rendered  must  be  compared  to  other 
like  products  and  service. 


In  commercial  business  this  is  accom¬ 
plished  through  salesmen,  advertising, 
following  up,  and  making  the  customer 
feel  that  his  purchases  are  appreciated 
and  that  the  commercial  enterprise  is  a 
real  human  entity  interested  in  him  and 
in  rendering  him  a  real  and  satisfactory 
service,  and  to  him  personally. 

A  commercial  undertaking  is  only  in¬ 
terested  in  its  patrons  and  its  prospects 
and  is  not  under  the  surveillance  of  an 
ambitious,  aspiring  and  sometimes  more 
or  less  unscrupulous  politician,  as  is  a 
public  utility. 

The  investor  and  the  public  are  con¬ 
stantly  in  touch  with  commercial  enter¬ 
prises  of  many  kinds,  and  know  more  or 
less  about  them.  They  come  in  contact 
with  the  grocer,  the  salesmen  for  various 
household  articles,  etc.,  etc.  I  am  there¬ 
fore  convinced  that  a  comparison  of  a 
commercial  undertaking  with  a  public 
utility,  not  necessarily  jotted  down  in 
parallel  columns,  would  acquaint  the  same 
public  with  an  understanding  and  a  better 
knowledge  of  public  utility  matters. 

In  the  past  the  public  utility  business 
was  considered  as  a  private  commercial 
undertaking  and  the  public  was  kept  unin¬ 
formed.  Consequently,  it  was  an  easy 
matter  for  a  political  aspirant  to  misin¬ 
form  the  public  and  bring  a  public  utility 
undertaking  into  disfavor  and  then  to  use 
the  prejudice  engendered  to  further  his 
own  interest.  Such  situations  unfortunate¬ 
ly  too  frequently  existed,  with  the  conse¬ 
quent  effect  of  increasing  the  instability 
of  the  public  utility  undertaking,  fre¬ 
quently  inculcating  fear  in  the  investors, 
and  all  ultimately  working  a  hardship  on 
the  whole  community. 

A  public  utility  can  not  finance  exten¬ 
sions,  etc.,  out  of  surplus  net  earnings  be¬ 
cause  its  investment  is  so  large  in  pro- 
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portion  to  the  annual  business  which  it 
does.  It  can  only  turn  over  its  capital  once 
in  about  four  years.  If  it  were  permitted 
to  earn  about  8  per  cent  after  it  had  met 
all  its  operating  obligations  with  which  to 
pay  for  its  hire  of  money,  then  no  surplus 
or  practically  no  surplus  would  remain. 
It,  therefore,  becomes  self-evident  that 
money  for  new  extensions  and  better¬ 
ments  must  come  from  the  investor. 

A  public  utility  can  be  compared  to  a 
successful  commercial  undertaking  as  fol¬ 
lows  : 

1.  A  public  utility  always  furnishes  a 
service  which  is  in  demand  and  is  an  ab¬ 
solute  necessity  to  insure  the  growth  of 
the  community. 

2.  A  public  utility  must  furnish  a  de¬ 
pendable,  reliable,  continuous,  and  satis¬ 
factory  service.  It  must  give  a  service 
comparable  with  any  other  means  of  fur¬ 
nishing  a  like  service  either  by  another 
utility,  by  the  municipality  itself,  or  by 
the  customer  himself  or  any  other  means. 

3.  A  public  utility  undertakes  an  obli¬ 
gation,  which  the  municipality  might 
undertake  itself,  and  it  must  grow  and  ex¬ 
pand  as  the  demands  are  made  for  service 
either  in  new  uses  or  extended  territory, 
and  it  must  continuously  attempt  to  im¬ 
prove  its  service  and  results  in  order  to 
properly  fulfil  its  assumed  promise.  The 
betterments  must  also  be  made  somewhat 
in  proportion  to  the  improvements  in  the 
art. 

4.  It  must  be  permitted  to  charge  a 
price  for  its  service  which  will  permit  it 
to  pay  all  its  expenses,  to  provide  ade¬ 
quate  necessary  reserves  and  to  compen¬ 
sate  capital  for  its  hire. 

5.  In  order  to  meet  the  above  four  re¬ 
quirements,  it  must  enjoy  the  confidence 
of  its  patrons.  Its  patrons  are  the  public. 

6.  When  the  above  requirements  are 
accomplished  the  necessary  new  money 
can  be  obtained  for  needed  extensions. 

The  purpose  of  the  State  Public  Utility 
Information  Bureau  is  much  broader  in 
scope  than  the  publicity  representative  of 


any  special  commercial  industry.  The 
field  not  only  covers  the  utilities  custom¬ 
ers,  probable  and  prospective  customers, 
but  also  all  political,  legislative,  adminis¬ 
trative,  and  regulatory  bodies,  and  all  the 
constituents  of  the  personnel  of  those 
bodies,  and  in  territory  and  districts 
where  very  little  or  no  utility  service  is 
rendered. 

Paradoxical  as  it  may  appear,  it  is  too 
frequently  also  their  job  to  educate  the 
public  utility  executive  and  operator. 

The  Bureau  must  present  facts,  proper 
and  reliable  information  and  news  in 
various  ways  to  inform  the  utility’s  pa¬ 
trons  and  the  whole  public  regarding  the 
utility’s  business  and  affairs,  so  that  all 
utilities  can  better  fulfil  their  obligations 
to  the  public  in  facilities  and  service,  by 
being  permitted  to  conduct  their  affairs 
in  a  purely  open  business  manner. 

Put  up  in  this  way,  the  problem  might 
appear  to  be  a  simple  task,  and  one  which 
all  utility  managers  and  operators  should 
appreciate  to  the  extent  of  lending  their 
full  co-operation  and  assistance.  Those 
who  have  had  experience  and  know,  fully 
realize  that  the  task  is  not  as  simple  as  it 
might  appear.  In  the  first  place  the  pub¬ 
lic  utility  business  is  a  most  intricate  one. 
It  requires  a  knowledge  of  economies, 
engineering,  many  of  the  arts  and  crafts, 
accounting,  financing,  law,  commerce,  etc., 
and  finally,  a  proper  and  correct  analysis 
of  all  factors. 

The  assembling  and  coordinating  of  all 
the  various  mentioned  factors  and  others 
into  one  homogeneous  undertaking  is  ab¬ 
solutely  necessary,  and  in  fact  imperative, 
in  order  to  induce  those  who  have  savings 
and  capital  to  either  loan  or  invest  in  the 
undertaking. 

The  necessity  for  the  public  utility  in¬ 
dustry  to  continuously  obtain  capital  from 
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outside  sources  has  been  shown.  The  gas 
industry  during  the  next  ten  years,  it  is 
most  conservatively  estimated,  based  on 
past  demands,  will  require  two  billion 
dollars,  which  means  about  $700,000  per 
day  for  all  working  days.  Another  fast 
growing  public  utility  undertaking,  it  is 
estimated,  will  require  four  times  that 
amount  for  the  next  immediate  four 
years. 

Analyzing  the  public  utility  problem  to 
its  ultimate  conclusion,  it  can  be  seen  that 
the  purpose  of  the  State  Public  Utility 
Information  Bureau  is  purely  an  imper¬ 
sonal  and  unselfish  one,  that  is,  to  make 
it  possible  for  the  public  utility  industry 
as  a  whole,  including  every  branch,  to 
readily  obtain  capital  at  fair  compensation 
for  its  use,  with  which  to  fulfil  its  obliga¬ 
tions,  and  provide  proper,  adequate,  reli¬ 
able  and  continuous  service  and  facilities 
to  the  community  served  and  to  the  public. 

To  properly  inform  the  public  and  to 
keep  it  informed  is  a  stupendous  job.  The 
work  covers  a  large  field  of  miscellaneous 
information  and  news  to  be  released,  and 
requires  various  ways,  methods,  and 
means  of  transmitting  it  to  the  public,  to 
the  investor,  to  the  customer,  to  the  em¬ 
ploye,  to  the  regulating  authorities,  and 
to  the  whole  public.  The  job  must  be  ac¬ 
complished  in  a  most  unbiased,  informa¬ 
tive,  and  educational  way,  and  one  which 
will  be  properly  received,  understood  and 
absorbed.  The  job  is  a  continuous  per¬ 
formance,  and  just  for  the  same  reason 
that  schools  are  conducted, — that  is,  a 
new  generation  is  constantly  coming 
along,  who  do  not  know  the  problem  and 
must  be  taught. 

Summing  up — The  purpose  of  this  Na¬ 
tional  Conference  I  think  can  be  readily 
seen. 


It  is  to  have  the  directors  of  the  State 
Bureaus,  the  members  of  the  State  Com¬ 
mittees,  and  the  Gas  executives  meet  and 
discuss  the  work,  the  problems,  and  the 
accomplishments  of  the  State  Bureaus,  to 
the  end  that  all  may  more  fully  realize 
and  appreciate  the  absolute  necessity  for 
the  continuance  of  the  work  in  perpetuity 
and  to  consider  methods  and  means  of 
making  the  work  more  far  reaching  and 
effective. 

To  state  the  purpose  of  this  National 
Conference  in  another  way.  The  sole  and 
express  purpose  is  to  endeavor  to  improve 
upon  the  present  work  of  the  Bureaus  by 
discussion  and  suggestions  of  all  the 
parties  interested  in  the  work  and  its  ul¬ 
timate  accomplishments.  The  job  is  to  so 
educate  and  inform  the  whole  public — 
customers,  prospective  customers,  politi¬ 
cal,  legislative,  administrative  and  regula¬ 
tory  bodies,  the  constituents  of  the  per¬ 
sonnel  of  those  bodies,  the  utility  execu¬ 
tive,  its  employees,  and  the  remaining 
public,  whether  located  in  districts  and 
territories  served  or  not  served  by  any 
kind  of  a  public  utility — that  they  may 
know  what  a  public  utility  is,  its  impor¬ 
tance  to  the  very  existence  and  life  of  a 
community — its  need  to  develop  the  com¬ 
munity  as  a  safe,  healthful,  and  comfort¬ 
able  place  to  live,  and  to  develop  industry, 
and  the  necessity  for  proper  and  fair 
treatment  of  the  utilities  so  that  they  can 
continue  to  invite  capital  into  the  under¬ 
taking.  This  will  permit  all  utilities  to 
render  the  greatest  service  to  the  greatest 
number  of  a  community’s  population  and 
at  fair  prices  and  proper  standards  of 
service,  and  also  permit  the  utilities  to 
have  available  at  all  times  adequate  facili¬ 
ties  with  which  to  meet  the  ever  increas¬ 
ing  demands. 
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“WHAT  AN  INFORMATION  COMMITTEE  IS  AND  WHAT 
IT  IS  NOT;  WHAT  IT  CAN  AND  CANNOT  DO  FOR  THE 

PUBLIC  UTILITY  INDUSTRY” 


By  B.  J.  Mullaney,  Vice  President,  Peoples  Gas  Light  and  Coke  Co.,  Chicago 


It  will  help  me  make  a  point  or  two 
if  we  undertake  a  definition  or  two  before 
we  start. 

This  matter  of  state  committees  and 
state  committee  work  is  usually  discussed 
in  connection  with  the  much  more  broad¬ 
ly  generalized  subject  of  public  relations. 
We  hear  a  lot  about  that  in  this  conven¬ 
tion  and  in  other  conventions  in  the  public 
utility  industry.  In  spite  of  all  that  we 
hear  about  it,  I  find  a  good  many  impor¬ 
tant  people  in  the  public  utility  industry 
who  do  not  seem  to  agree  entirely  on 
what  the  term  ‘‘public  relations’’  compre¬ 
hends.  I  find  some  high-up  public  utility 
men  who  think  public  relations  work  con¬ 
sists  entirely  of  press  agenting  the  com¬ 
pany  or  some  of  its  activities.  Others  have 
an  idea  that  public  relations  work  com¬ 
prehends  the  details  of  what  we  mean  by 
the  more  restricted  term  of  publicity  and 
advertising.  I  find  others  whose  concep¬ 
tion  of  public  relations  is  that  it  concerns 
what  we  might  call  in  the  larger  sense 
political  questions  dealing  with  city  coun¬ 
cils  and  with  state  commissions  and  with 
legislatures.  So  we  are  not  entirely  in  ac¬ 
cord  in  the  utility  industry  on  exactly 
what  we  mean  by  public  relations ;  and  if 
we  are  not  in  accord  on  that,  we  are  like¬ 
ly  to  have  similar  divergence  of  opinion  as 
to  what  state  committees  properly  are  and 
the  relationship  which  their  work  bears 
to  the  broader  question  of  public  relations. 

For  the  purposes  of  this  discussion,  I 
shall  take  the  position  that  “public  rela- 


•  tions”  includes  all  of  the  things  that  are 
suggested  by  these  varying  opinions  and 
then  still  more — that  it  runs  even  to  de¬ 
tails  of  relations  with  employes  and  to 
their  contacts  with  customers  and  the 
public. 

In  the  broadest  sense,  public  relations 
work  has  to  do  with  practically  everything 
that  impinges  in  any  way  upon  the  thing 
we  call  public  opinion,  for  it  is  public 
opinion — the  mental  attitude  of  the  peo¬ 
ple  who  buy  our  product  and  our  service 
and  who  do  the  voting — which  controls 
our  affairs  in  the  long  run,  and  controls 
the  attitude  and  the  action  of  political, 
(governmental)  regulatory  bodies  in  re¬ 
lation  to  our  business.  It  is  from  this 
point  of  view  that  I  will  undertake  to  dis¬ 
cuss  briefly  what  a  state  committee  is  as 
I  see  it. 

In  the  first  place,  a  state  committee  on 
public  utility  information  is  in  no  sense 
an  advertising  agency  or  a  publicity 
agency  or  a  press  agenting  agency  for  in¬ 
dividual  companies  or  for  any  particular 
branch  of  the  public  utility  industry.  It  is 
an  informational  body  for  the  entire  in¬ 
dustry,  including  every  form  of  what  we 
call  public  utility  service ;  not  only  gas, 
but  electric  light  and  power,  transporta¬ 
tion,  telephone,  water  service  and  so  on. 

I  say  it  is  an  informational  agency.  In 
my  judgment,  when  it  departs  from  that 
very  definite  function  of  being  informa¬ 
tional,  it  misses  fire,  defeats  its  own  pur- 
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pose,  in  part  at  least,  and  carries  within 
itself  the  seeds  of  its  own  destruction. 
It  is  an  agency  for  putting  together  in¬ 
formation,  knowledge  and  understanding 
of  which,  by  the  general  public,  is  not 
only  desirable  but  vital  to  the  public  utili¬ 
ty  industry,  and  then  getting  the  informa¬ 
tion  disseminated. 

That  brings  up  the  problem  of  details. 
We  have  discussed  in  gatherings  of  this  . 
kind  before  and  we  probably  will  again, 
and  we  will  probably  hear  considerable 
this  afternoon,  about  various  ways  and 
means  of  reaching  the  public  mind  with 
the  information  that  we  desire  to  dissemi¬ 
nate.  We  shall  hear  about  public  speaking, 
school  work,  club  work  and  all  that  sort 
of  thing.  It  is  all  highly  important.  It  is 
all  highly  valuable.  But  along  with  Bert 
St.  Clair,  as  he  declared  himself  yester¬ 
day,  I  am  going  to  try  to  stand  on  the 
same  baseline  that  we  started  from  in 
organizing  the  Illinois  Committee  and  in¬ 
augurating  this  character  of  work.  It  is, 
that  the  newspaper,  the  common,  every¬ 
day,  old-fashioned  newspaper,  whether 
it  be  daily  or  weekly  or  even  monthly, 
comes  first  among  all  the  agencies  in  giv¬ 
ing  effect  to  the  work  of  state  committees. 
It  comes  first  because  it  reaches  more 
people. 

Then  another  reason  why  the  news¬ 
paper  comes  first.  The  great  majority  of 
us, — of  us  as  well  as  of  the  people  who 
walk  up  and  down  the  streets  in  the 
United  States — a  majority  of  us  get  our 
notions  on  practically  everything  from  re¬ 
ligion  to  politics  and  social  observance  out 
of  what  we  read  in  the  newspapers.  We 
get  those  notions,  not  from  essays  and  not 
from  high  brow,  carefully  prepared,  an¬ 
alytical  articles,  but  from  the  little  piece 
of  information  here  and  the  other  one 
there  that  we  pick  up  in  the  course  of 
scanning  the  newspapers.  Out  of  the  ac¬ 
cumulation  of  all  those  bits  and  scraps, 


we  get  our  opinions  in  the  great  majority 
of  cases.  It  seems  to  me  perfectly  logical, 
not  to  say  good  sense,  to  follow  the  line  of 
least  resistance  in  disseminating  informa¬ 
tion  about  the  public  utility  industry,  and 
to  utilize,  therefore,  that  influence,  that 
agency,  which  has  proven  most  effective 
in  disseminating  information  and  opinion 
and  in  crystallizing  public  thought  in 
every  other  field  of  human  activity. 

Under  the  head  of  what  the  state  com¬ 
mittee  is :  the  state  committee,  as  organ¬ 
ized  and  functioning  in  most  places,  con¬ 
stitutes  in  my  judgment  the  most  effective 
means  of  contact  between  the  various 
branches  of  the  public  utility  industry  it¬ 
self  and  the  mass  of  the  people  that  we 
are  trying  to  reach  with  information 
about  that  industry.  The  committee  is  the 
effective  point  of  contact  because,  organ¬ 
ized  as  a  state  unit  in  most  cases,  it  is 
organized  along  the  natural  lines  of  our 
political  and  social  organism.  The  coun¬ 
try  is  organized  into  cities  and  counties 
and  states.  Practically  all  of  the  questions 
that  we  have  to  deal  with  nowadays  are 
under  state  regulation.  Practically  all  of 
the  contacts  we  have  with  governmental 
agencies  are  on  a  state  basis.  Therefore 
the  state  organization  of  the  committee  is 
the  logical  one. 

Then  if  the  committee  is  adequately 
representative,  it  will  have  members  from 
all  branches  of  the  utility  industry  in  that 
state  and  from  practically  every  section  of 
the  state.  In  that  way  it  is  enabled  to  keep 
in  contact,  not  only  with  the  individual 
problems  of  companies  and  of  particular 
branches  of  the  business,  but  with  condi¬ 
tions  as  they  may  vary  in  different  parts 
of  the  state  or  territory  concerned.  Not 
much  discussion  is  needed  to  indicate  the 
advantages  of  that. 

Newspapers  in  most  states  are  organ¬ 
ized  for  association  work  on  a  state  basis. 
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Having  our  committees  organized  on  that 
basis  facilitates  contact  with  them.  So 
with  school  work;  school  systems  are  or¬ 
ganized  on  a  state  basis  and  having  a 
“state”  committee  facilitates  the  operation 
of  contact  with  schools  and  school  mat¬ 
ters.  It  is  hardly  necessary  to  develop 
further  this  line  of  thought. 

I  would  like  to  re-emphasize  one  or  two 
points  in  relation  to  what  a  state  commit¬ 
tee  is  not  and  what  a  state  committee  can¬ 
not  do. 

A  state  committee  isn’t  an  alibi  organ¬ 
ization  for  any  public  utility  industry. 
After  a  company  has  got  itself  into  trou¬ 
ble  through  ineffective  or  inadequate 
service  or  for  any  other  reason,  it  is  no 
part  of  the  job  of  a  state  committee  to  try 
to  pull  it  out  or  to  guide  its  activities  in 
any  particular  direction.  It  isn’t  fair  for 
a  state  committee  to  undertake  that  sort 
of  thing.  It  isn’t  fair  to  the  other  branches 
of  the  industry,  or  to  the  other  companies 
that  are  not  in  trouble,  to  divert  its  ener¬ 
gies  and  its  activities  in  that  direction. 

A  state  committee  isn’t  an  advertising 
or  publicity  organization  for  any  particu¬ 
lar  branch  of  the  public  utility  industry 
or  individual  companies  in  that  industry. 
If  the  experience  of  some  of  the  state 
committees  counts  for  anything — some  of 
the  most  successful  ones,  and  we  are  told 
that  experience  is  the  best  teacher — state 
committee  work  is  most  effective  when  it 
•  is  least  focused  upon  any  particular 
branch  of  the  public  utility  industry  and 
when  it  deals  oftenest  with  the  funda¬ 
mental  principles  and  the  fundamental 
economics  and  the  fundamental  informa¬ 
tion  that  is  common  to  all  branches  of  the 
public  utility  industry.  I  know  this  has 
been  distinctly  the  effect  in  Illinois,  and  I 
believe  if  you  will  analyze  the  work  of 
other  state  committees  you  will  find  the 
same  is  true  there. 


Last  and  perhaps  most  important  of  all, 
the  state  committee  on  public  utility  in¬ 
formation  should  not  be  under  any  cir¬ 
cumstances  an  adjunct  of  anything  that 
savors  of  political  activity  inside  or  out¬ 
side  of  the  public  utility  industry.  Mr. 
Gadsden  touched  that  question  very  point¬ 
edly  yesterday.  I  hope  he  will  touch  it 
again  when  he  addresses  this  conference 
tomorrow  afternoon  because  he  can  do  it 
so  much  more  effectively  than  I  can.  But 
I  hesitate  to  leave  this  general  subject 
without  mentioning  it. 

It  is  very  natural,  in  situations  that  we 
can  easily  imagine  and  such  as  have  arisen 
in  many  states,  to  look  to  political  chan¬ 
nels  as  a  short-cut  to  results,  especially 
when  matters  affecting  public  utility  in¬ 
terests  reach  an  acute  stage.  Please  don’t 
misunderstand  me  in  this.  I  am  fairly 
familiar  with  legislative  practice  and  pro¬ 
cedure  and  have  not  many  illusions  in  that 
quarter.  Sometimes  the  political  road  has 
to  be  traveled.  When  a  destructive  bill  is 
pending  in  a  legislature  it  has  to  be  dealt 
with  in  a  way  to  get  results.  I  am  not 
debating  that.  But  to  depend  year  after 
year  upon  the  usual  political  expedients 
for  stopping  hostile  legislation  is  short¬ 
sightedness. 

You  men  are  practical  men.  You  know 
that  proposals  destructive  to  public  utility 
interests  are  brought  up  in  the  state  legis¬ 
latures — sometimes  in  commissions  and  in 
city  councils — usually  for  one  of  two 
main  reasons,  or  a  combination  of  both. 
One  reason  is  because  the  proposer  fig¬ 
ures  that  his  destructive  proposal  will  be 
popular  back  home  with  the  folks  who 
have  the  votes.  The  other  reason  is — the 
shakedown.  When  situations  of  that  kind 
arise  they  have  to  be  dealt  with,  of  course. 
But  in  the  long  run,  isn’t  it  better  and 
surer  to  lay  a  groundwork  with  the  people 
back  home  who  have  the  votes,  so  that 
proposals  of  this  character  are  not  popu- 
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lar  with  them,  rather  than  to  depend  upon 
stopping  such  proposals  when  they  get  up 
to  the  legislature  or  commission  ?  And 
when  that  is  done  with  the  people  who 
have  the  votes,  so  that  attacks  upon  public 
utilities,  destructive  legislation  and  all 
that  sort  of  thing  isn't  popular,  the  other 
inspiring  motive  for  some  of  these  pro¬ 
posals  becomes  very  much  less  potent  and 
less  troublesome. 

I  am  not  suggesting  in  any  sense  that 
we  can  ignore  the  political  angle.  We  can¬ 
not  ;  we  live  under  a  political  form  of 
government.  Everything  that  we  do  fo¬ 
cuses  at  one  time  or  another  in  legisla¬ 
tive  action,  whether  it  be  in  local  city 
councils,  in  state  legislatures  or  in  the  na¬ 
tional  Congress.  But  we  can  keep  this 
state  committee  work  divorced  from  spe¬ 
cific  political  entanglements  and  objec¬ 
tives.  If  we  do  this,  and  keep  it  on  the 
broad,  informational  basis  where  the  ef¬ 
fect  of  it  tends  all  the  time  to  lessen  the 
likelihood  of  attacks  upon  the  public  util¬ 
ity  industry,  because  it  tends  to  substi¬ 
tute  understanding  for  ignorance,  we 
build  on  a  stronger  foundation  than  re¬ 
liance  upon  “practical  politics”  can  ever 
give  us. 

A  further  reason  for  my  contention. 
The  work  of  a  state  committee  on  public 
utility  information  is  as  effective  as  it 
ought  to  be  only  so  long  as  it  is  true  to 
itself  and  its  name.  In  other  words,  its 
work  is  effective  only  so  long  as  it  is 
fundamentally  and  primarily  informa¬ 
tional.  As  Mr.  Gadsden  suggested  yes¬ 
terday,  as  soon  as  it  gets  away  from  the 
honest-to-God,  authentic  dealing  with 
facts,  as  soon  as  it  steps  over  that  line 
and  commences  to  deal  with  propaganda, 
just  then  its  influence  commences  to 
wane  and  it  is  headed  toward  failure. 

It  doesn’t  matter  how  certain  condi¬ 
tions  originated  and  why  they  persist,  the 


fact  is — and  it  is  always  a  good  thing  to 
look  facts  in  the  face — that  “practical” 
politics  and  politicians,  justly  or  not,  are 
always  more  or  less  under  suspicion.  That 
impression  is  in  the  back  of  the  public 
mind.  The  newspapers  constantly  feed 
it.  When  we  tie  ourselves  up  with  that 
sort  of  thing,  by  undertaking  or  permit¬ 
ting  the  activities  of  a  state  committee  to 
be  focused  obviously  upon  some  political 
situation,  then  we  draw  that  suspicious  at¬ 
titude  toward  ourselves.  When  we  incur 
suspicion,  our  influence  begins  to  wane 
as  that  of  an  agency  serving  a  selfish  pri¬ 
vate  interest.  When  it  is  made  to  appear 
that  we  have  our  finger  in  politics  in  this 
kind  of  work,  it  is  then  made  to  appear 
that  we  are  undertaking  to  use  the  gov¬ 
ernment  against  the  interests  of  the  peo¬ 
ple  for  personal  private  advantage.  All 
this  is  detrimental  to  our  purpose  and  ob¬ 
jective. 

This  discussion  is  not  entirely  aca¬ 
demic.  I  have  in  mind  specific  examples 
of  where  this  sort  of  thing — entangle¬ 
ment  of  state  committee  work  with  prac¬ 
tical  politics — has  happened.  The  con¬ 
sequences  confirm  my  conclusions.  When 
a  state  committee  on  public  utility  infor¬ 
mation,  the  director  of  it  or  the  members 
of  it,  become  obviously  and  openly  an 
adjunct  of  another  committee,  if  you 
please,  that  is  handling  certain  matters  in 
a  state  legislature,  the  influence  of  that 
state  committee  is  very  materially  les¬ 
sened  if  not  entirely  destroyed,  and  once 
that  happens  much  patient  and  prayerful 
reconstruction  work  is  required  to  reha¬ 
bilitate  it. 

I  think  that  is  all  I  want  to  say.  Per¬ 
haps  I  have  said  more  than  I  should  have 
said.  But  if  we  can’t  talk  frankly  and 
call  a  spade  a  spade  in  a  conference  of 
this  kind,  we  might  as  well  not  be  here. 
If  I  haven’t  made  clear,  from  my  point 
of  view,  what  a  state  committee  is  and 
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what  it  is  not,  or  what  it  can  do  and  what  been  driving  at,  I  shall  be  very  glad  to 
it  cannot  do,  if  there  is  doubt  in  any  lady  answer  questions.  In  fact  I  rather  like 
or  gentleman’s  mind  as  to  what  I  have  to  be  heckled  if  any  one  feels  so  inclined. 


FACTORS  THAT  MAKE  FOR  SUCCESSFUL  COMMITTEE 

WORK 


By  S.  T.  MacQuarrie,  Director  of  the  New  England  Committee. 


One  of  the  best  ways  not  to  get  a  thing 
done  is  to  let  someone  else  do  it,  and  one 
of  the  best  ways  to  spoil  the  public  rela¬ 
tions  of  a  utility  is  to  let  that  someone 
else  do  it.  Years  ago  when  utility  serv¬ 
ice  was  not  so  extended  as  it  is  today, 
that  policy  worked  all  right,  but  with  the 
growing  expansion  of  the  service  of  the 
utility  business  as  a  whole  new  problems 
came  up  which  made  it  necessary  for  the 
utilities  to  tell  their  story  in  addition  to 
giving  good  service  at  fair  rates. 

As  has  been  told  before,  this  led  to  the 
organization  of  state  committees  and 
some  executives  seem  to  think  that  the 
formation  of  a  committee  and  the  selec¬ 
tion  of  a  director  and  the  subscription  of 
money  constitutes  the  whole  of  state  com¬ 
mittee  work.  That  is  only  the  beginning 
and  the  very  smallest  part  of  it. 

The  man  who  is  selected  as  the  director 
is  supposed  to  have  a  knowledge  of  what 
constitutes  news  of  the  kind  that  will  in¬ 
terest  the  public  and  the  kind  that  will  be 
published  in  the  newspapers  for  the  pub¬ 
lic  to  read.  He  first  of  all  has  got  to  pre¬ 
pare  his  matter  in  such  a  way  that  a 
newspaper  editor  won’t  throw  it  in  the 
waste  basket.  In  the  second  place,  he 
has  got  to  depend  upon  the  utility  for  the 
information  because  he  is  not  dealing  in 
fiction  but  in  fact,  and  there  comes  the 
first  great  service  which  a  committeeman 
can  render  in  this  work  in  seeing  that  the 


facts  or  the  stories  which  the  director 
prepares  are  true.  The  form  of  them 
and  the  nature  of  presenting  them  should 
be  left  to  him.  He  should  be  the  judge 
as  to  whether  or  not  it  is  fit  to  be  pub¬ 
lished.  It  is  there,  I  believe,  that  the 
committees  can  be  of  perhaps  the  great¬ 
est  service  in  assisting  him  in  the  collec¬ 
tion  of  his  facts. 

Information  work  does  not  and  is  not 
a  substitute  for  any  activity  which  a  pub¬ 
lic  utility  official  should  take.  It  doesn’t 
take  the  place  of  advertising.  It  doesn’t 
take  the  place  of  any  public  relation  work 
or  his  employes’  relation  work  or  his  con¬ 
tact  with  the  community  in  which  he  lives, 
but  it  does  supplement  them  all.  It  is  not 
the  last  word  in  public  relations,  it  is 
only  one  of  them,  but  it  is  one  of  the 
greatest  tools  which  has  come  in  the  hands 
of  the  utility  man  in  the  last  few  years 
and  the  one  of  which  he  can  make  the 

greatest  use  in  the  years  to  come. 

\ 

Bruce  Barton  has  said  “that  nothing 
depreciates  as  quickly  as  good  will,”  and 
you  all  know,  particularly  you  men  who 
are  very  proud  of  your  good  public  rela¬ 
tions,  that  tonight  your  public  relations 
may  resemble  a  rose  in  both  beauty  and 
fragrance  and  tomorrow  morning  for  no 
particular  fault  on  your  part  its  fragrance 
and  beauty  may  be  better  compared  to  a 
skunk  cabbage. 
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Now  we  had  a  case  of  that  in  New 
England  just  this  last  year.  We  have  a 
telephone  company  that  serves  five  states 
and  gives  the  best  telephone  service  in  the 
world.  I  am  referring  to  telephone  serv¬ 
ice  in  the  United  States  by  the  Bell  Tele¬ 
phone  Company.  They  have  known  for 
years  that  it  would  be  necessary  for  them 
to  meet  the  rising  cost  of  living  by  asking 
for  an  increase  of  rates,  but  until  such 
time  as  their  accounts  would  show  they 
needed  that  money  it  would,  in  their  opin¬ 
ion,  have  no  weight  with  the  state  com¬ 
mission.  They  first  attempted  to  increase 
their  rates  by  equalizing  the  obviously  un¬ 
fair  rates  of  private  exchanges  which 
were  getting  service  far  below  cost.  It  so 
happened  that  it  was  well  prepared  and 
would  have  been  accepted  by  the  people 
of  New  England  without  any  undue  criti¬ 
cism  because  they  all  realized  that  the 
company  must  have  more  funds  in  order 
to  give  service.  But  because  the  Mayor 
of  Boston  desired  in  his  own  heart  to  be 
Governor  of  Massachusetts  he  raised  such 
a  hue  and  cry  that  the  company  was 
obliged  to  go  to  a  complete  revaluation  of 
all  its  properties  at  a  cost  of  more  than  a 
million  and  a  half  dollars  and  it  cost  the 
City  of  Boston  and  the  communities 
whom  the  Mayor  roped  in  with  him  prob¬ 
ably  another  half  million  to  say  nothing 
of  perhaps  two  million  dollars  which  the 
stockholders  lost  because  of  the  reduction 
in  the  dividend  rate,  all  because  of  the 
political  desire  of  one  man  and  not  be¬ 
cause  of  any  justice.  The  case  had  no 
merit.  They  presented  nothing  that  was 
new,  nothing  that  would  warrant  a  re¬ 
duction  of  the  rates  they  claimed  and  the 
result  was  the  rates  were  allowed. 

Now  do  you  think  for  one  minute  that 
because  the  Telephone  Company  of  New 
England  was  subjected  to  that  attack  that 
it  had  no  effect  on  the  balance  of  the  pub¬ 
lic  utilities  in  those  states  ?  Everyone  of 
them  was  affected.  And  that  is  one  thing 


that  this  committee  work  has  taught  util¬ 
ity  men,  that  what  is  good  for  one  is  good 
for  all  and  what  hurts  one  hurts  all.  It 
has  taught  them  there  is  no  real  compe¬ 
tition  betwen  them  except  the  competition 
for  public  good  will  and  the  competition 
to  which  they  are  subjected  by  other 
means  of  doing  what  they  are  doing  bet¬ 
ter.  That  has  brought  about  a  realization 
that  they  are  not  enemies  but  they  should 
work  together. 

There  isn’t  an  executive  here  who  is 
worrying  today  about  the  service  which 
his  company  is  rendering.  That  was  a 
case  of  thought  some  years  ago.  Today 
those  details  are  being  carried  on  by  his 
subordinates.  The  big  job  of  the  execu¬ 
tive  today  is  looking  ahead  five  years,  ten 
years,  fifteen  years  or  twenty  years  as  to 
the  kind  of  service  and  how  he  is  going  to 
render  it  to  his  public  at  that  time.  Is 
there  any  more  important  thing  to  con¬ 
sider  than  the  state  of  public  relations 
five  years,  ten  years,  fifteen  or  twenty 
years  hence? 

Years  ago  when  the  gas  people  were 
concerned  principally  with  furnishing  a 
lighting  service  their  public  relations  were 
not  complex.  Later  as  the  heating  ques¬ 
tion  came  in,  when  gas  was  used  for  cook¬ 
ing  and  for  heating  water  and  in  indus¬ 
try  those  relations  so  increased  as  to  bring 
forward  the  question  of  public  relations. 
Today  you  are  reaching  forward  to  sub¬ 
stitute  gas  for  every  other  means  of  heat¬ 
ing  in  industry  as  well  as  heating  the 
homes.  Is  it  possible  that  when  you  so 
surround  all  the  people  with  the  com¬ 
fort  of  your  service  that  your  public  re¬ 
lations  are  not  going  to  become  more  deli¬ 
cate  and  more  important?  Is  there  any 
one  thing  that  will  require  any  closer  at¬ 
tention  on  your  part  in  order  that  the  in¬ 
dustry  may  go  forward  ?  Public  relations 
does  not  merely  relate  to  the  publication 
of  news  but  it  relates  to  everything  that 
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you  do ;  every  contact  you  have  with  your 
public  constitutes  public  relations. 

We  are  trying  to  do  our  part,  which 
we  consider  an  important  part,  but  we 
need  above  all  the  active  support  of  every 
public  utility  man.  It  is  not  a  matter 
which  you  can  delegate  to  subordinates. 
It  is  a  basic  fundamental  of  your  business 
that  your  public  relations  shall  be  good. 

Gentlemen,  I  don’t  think  there  is  any 
one  thing  that  has  ever  occurred  in  this 
public  relation  work  which  has  given 


more  comfort  to  the  directors  than  this 
meeting.  I  never  have  seen  so  many 
executives  together  before  meeting  with 
us.  We  usually  have  met  off  in  some 
room  by  ourselves  and  talked  these  things 
over  until  there  seemed  to  be  no  end  to 
the  ring  in  which  we  are  traveling.  But 
here  today  for  the  first  time  we  meet  you 
face  to  face,  and  gentlemen,  it  is  the  most 
heartening  thing  that  has  come  to  me,  the 
belief  that  you  are  with  us  and  will  stand 
with  us  in  the  years  to  come  when  we  see 
ahead  that  there  will  be  more  need  of 
publicity  than  there  ever  has  been  before. 


TEAMWORK  IN  THE  INDUSTRY 


By  George  McQuaid,  Director  of  the  Texas  Committee 


The  state  committee  on  public  utility 
information  were  set  up  to  tell  the  public 
utility  story  to  the  public.  Their  opera¬ 
tions  immediately  began  to  show  that  they 
were  doing  other  things  of  value  to  the 
public  utility  business  that  had  not  been 
generally  foreseen. 

Chief  of  these  by-products  of  the  state 
committee  movement  has  been  the  better 
understanding  by  each  of  the  problems  of 
other  public  utility  men.  This  has  led  to 
a  degree  of  co-operation  that  is  doubtless 
worth  the  whole  cost  of  the  committee 
work. 

For  instance,  in  Texas  nobody  in  the 
business  now  ever  thinks  of  building  up 
a  case  for  one  public  utility  at  the  expense 
of  damaging  comparisons  with  another 
public  utility. 

This  result  has  come  about  through  the 
meeting  in  a  common  cause  of  men  who 
are  engaged  in  the  several  different  forms 
of  public  utility  service.  The  discussion 


of  what  the  committee  shall  do  in  a  given 
case  always  results  in  new  viewpoints  for 
each  member  of  the  committee. 

In  the  states  like  Texas  where  we  have 
district  organizations  subsidiary  to  the 
central  committee  this  result  is  accom¬ 
plished  all  down  the  line  and  it  seems  pos¬ 
sible  to  carry  it  to  the  smallest  utilities  in 
the  smallest  communities. 

The  committees  have  taught  utilities 
the  value  of  newspaper  advertising  and 
how  to  advertise. 

The  effect  of  information  committee 
work  as  carried  on  by  the  public  utilities 
is  seen  in  the  efforts  of  other  industries  to 
tell  their  own  stories  to  the  people  with  a 
view  to  creating  favorable  public  opinion. 

Committee  meetings  develop  new  ideas. 
They  take  the  members  for  an  hour  out 
of  routine  into  the  broad  field  of  big  prob¬ 
lems  of  industry  and  government. 

Until  the  fact  was  developed  through 
the  information  committees  few  public 
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utility  people  knew  that  there  is  not  a 
text  book  on  civics  in  use  in  the  public 
schools  that  is  fair  to  industry.  It  is  now 
generally  known  among  us  that  informing 
the  people  starts  with  a  handicap  which 
was  placed  in  their  minds  when  they  were 
in  school.  We  know  that  big  business  has 
no  literature  and  that  there  are  endless 
volumes  on  socialism,  communism,  bol¬ 
shevism,  and  syndicalism. 

Information  committee  deliberations 
lead  soon  and  always  to  consideration  of 
the  fundamentals  of  government.  It  is 
no  reflection  upon  the  men  of  the  public 
utilities  that  they  have  need  to  consider 
such  fundamentals.  Few  men  in  industry 
give  the  government  much  thought  until 
the  government  goes  out  of  its  way  and 
interferes  unduly  with  individual  initia¬ 
tive. 

Out  of  the  committee  meetings  grow 
uniform  practices  among  public  utilities. 
In  a  great  many  towns  now  the  inquirer 
finds  a  single  name  for  the  ‘‘contract  de¬ 
partment, ’’  and  “meter  department,”  and 
the  “application  desk.” 

Public  confidence  is  promoted  by  the 
very  existence  of  these  committees  inde¬ 
pendently  of  the  work  they  do  and  the 
matter  they  send  out.  They  are  known 
as  unbiased  clearing  houses  for  informa¬ 
tion  on  public  utility  questions.  Through 
the  work  of  the  committees  facts  of  great 


value  that  are  assembled  by  national  asso¬ 
ciations  are  translated  and  made  available 
not  only  to  the  press  and  people  but  to  the 
industry  itself.  This  data  may  be  found 
in  the  files  of  the  utility  companies — but 
its  use  has  not  been  general  except  in 
the  hands  of  the  information  committees. 

Through  the  information  committees 
the  public  utility  is  interpreted  to  the  pub¬ 
lic  as  a  whole  because  of  the  teamwork 
of  the  several  branches  of  the  utility  in¬ 
dustry. 

This  co-operation  that  has  grown  out 
of  the  information  committee  work  has 
spread  to  the  employees  organizations, 
and  the  assistance  which  is  given  to  such 
organizations  through  the  committees  is 
of  great  value  in  furthering  public  rela¬ 
tions  work  of  employees.  These  organiza¬ 
tions  in  many  cases  would  not  get  along 
so  well  except  that  they  have  the  re¬ 
sources  of  the  information  committees  at 
their  service. 

Teamwork  in  the  industry  which  has 
its  best  avenue  through  the  state  commit¬ 
tees  promises  to  establish  the  integrity  of 
the  public  services  in  the  minds  of  the 
people.  Already  when  a  utility  company 
proposes  to  do  something  important  for 
the  community  there  is  want  of  spontane¬ 
ous  applause  for  the  published  stock  re¬ 
mark  of  a  politician  who  alleges  an  ul¬ 
terior  motive. 


THE  NEWSPAPER  CONTACT.  HOW  IT  IS  ACCOMPLISHED. 

WHAT  IS  ITS  VALUE. 


By  Joe  Carmichael,  Director  of  the  Iowa  Committee 


The  newspaper  is  the  principal  medium  the  120,000,000  people  of  this  country 
for  the  circulation  of  facts  and  figures  form  what  is  known  as  public  opinion, 
and  ideas,  from  a  consideration  of  which  It  is  important,  therefore,  that  the  pub- 
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lie  utility  companies  use  this  vehicle  for 
maintaining  close  contact  with  the  public. 
One  of  the  means  by  which  they  are  try¬ 
ing  to  accomplish  this  is  the  Committee 
on  Public  Utility  Information. 

Probably  every  Committee  at  the  time 
of  its  organization  was  confronted  with 
the  same  serious  obstacle,  the  rankling 
antipathy  with  which  newspaper  men 
greet  the  press  agent  with  his  plethora  of 
literature. 

The  Committee  had  to  impress  on  the 
newspaper  man,  the  importance,  from  a 
news  point  of  view,  of  the  industries 
which  it  represented,  and  the  absolute  ne¬ 
cessity  for  a  more  sane  and  comprehen¬ 
sive  knowledge  of  the  public  utility  busi¬ 
ness. 

They  were  not,  as  some  others,  organ¬ 
ized  to  get  free  space  to  advertise  a  par¬ 
ticular  make  of  automobile,  or  to  get  more 
people  to  attend  a  theatrical  or  other 
amusement  performance,  or  to  promote 
the  political  ambitions  of  some  individual 
or  party. 

Nor  were  they  organized  to  sell  more 
gas  or  telephone  service  or  electrical 
energy,  or  to  get  more  people  to  ride  on 
the  street  cars. 

They  were  organized  to  make  people 
realize  that  public  co-operation  is  abso¬ 
lutely  necessary  if  good  dependable  pub¬ 
lic  utility  service  is  to  be  furnished  by  the 
public  utilities,  and  that  without  this  kind 
of  service  the  nation  cannot  advance  in¬ 
dustrially  and  socially. 

First,  therefore,  they  must  win  the  con¬ 
fidence  of  the  newspapers  to  whom  are 
entrusted  the  duty  of  conveying  the  news 
to  the.  public. 

The  newspapers  had  to  be  shown  that 
they  were  being  asked  only  to  print  news 


and  that  whatever  these  were  in  the  na¬ 
ture  of  advertising  or  plain  propaganda 
would  be  placed  in  the  advertising  col¬ 
umns  and  paid  for. 

And  the  utilities  are  playing  fair  with 
the  newspapers  in  this  respect.  In  our 
state  practically  every  one  of  the  larger 
utility  companies  and  most  of  the  smaller 
ones  advertise  constantly  and  consistently 
their  service,  their  appliances,  and  their 
securities,  and  supplement  these  with  an 
explanation  of  their  organization  and 
their  problems. 

When  publishers  understand  that  utili¬ 
ties  are  not  asking  for  something  for 
nothing,  but  expect  to  pay  for  legitimate 
service,  a  firm  foundation  has  been  estab¬ 
lished  on  which  to  establish  a  cordial  con¬ 
tact  with  the  men  who  direct  the  channels 
through  which  news  flows. 

The  old  press  agent  stunt  of  inviting 
the  reporters  down  to  the  corner  saloon, 
getting  them  tanked  up,  taking  them  out 
to  dinner  and  filling  their  pockets  with 
complementary  tickets,  or  making  them 
a  present  of  a  box  of  cigars  or  a  bottle 
of  Scotch  on  their  birthdays  or  at  Christ¬ 
mas,  and  remembering  the  new  baby  with 
a  silver  cup  and  the  Mrs.  with  a  gas  per¬ 
colator,  doesn't  go  any  more — that  is,  not 
far. 

If  it  were  effective  it  would  be  cheap. 
But  it  is  growing  less  effective  daily. 

These  Committees  have  a  real  business 
proposition  to  make  to  the  newspapers. 

The  papers  want  news.  They  want 
every  avenue  opened  to  them  so  that  they 
can  secure  the  news  expeditiously  and 
correctly. 

They  want  to  know  of  someone  to 
whom  they  can  go  for  corroboration  of  a 
story  and  get  quick  action. 
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They  want,  also,  to  know  of  places 
where  they  can  go  for  feature  stories, 
interesting  and  novel,  probably  just  on 
the  verge  of  news,  but  which  the  people 
read  with  interest  and  which  constitute 
a  part  of  every  newspaper's  offering  to 
its  readers. 

And  they  want  to  know  that  the  source 
is  reliable,  that  is,  that  the  facts  will  be 
given  and  nothing  but  the  facts. 

This  spirit  of  confidence  spreads 
among  newspaper  men.  They  have  their 
conventions  and  conferences  just  as  we  do 
in  the  utility  business.  And  they  always 
discuss  the  press  bureau  no  matter  what 
else  the  conference  may  have  been  called 
to  discuss. 

And  when  you  get  to  the  point  where, 
after  damning  the  press  agents  for  two 
hours  and  resolving  against  them  and 
promising  not  to  publish  a  line  of  their 
stuff,  they  will  say,  “But  this  utility  in¬ 
formation  bureau  is  all  right.  They  play 
the  game  squarely,”  you  have  arrived 
somewhere. 

How  can  the  public  utility  information 
bureau  be  of  service  to  the  newspaper? 

There  are  many  ways. 

In  handling  conventions,  the  Commit¬ 
tee  can  get  advance  copies  of  papers  to 
be  read  and  addresses  to  be  made  and 
hand  them  to  the  newspapers,  so  that  the 
editors  and  reporters  can  read  them  at 
their  leisure  and  dig  out  the  matter  in 
which  they  think  the  public  will  be  inter¬ 
ested  and  have  it  ready  for  publication  on 
the  day  the  paper  or  address  is  delivered. 
This  is  more  satisfactory  and  the  public 
is  given  better  service  than  it  would  if 
the  work  had  to  be  done  in  the  short  space 
elapsing  between  the  time  the  speech  is 
made  and  the  newspaper  goes  to  press.” 

The  Committee  can  secure  photo¬ 
graphs,  prepare  notes,  outline  features. 


It  can  see  that  all  the  papers  in  a  territory 
get  the  news  instead  of  only  those  in  the 
city  where  the  convention  is  held. 

It  can  assist  by  suggestion  in  getting 
discussion  at  the  conventions  of  subjects 
in  which  the  general  public  is  interested. 
Aside  from  the  discussion  of  technical 
matters,  it  can  suggest  to  the  program 
committee  that  there  is  apparent  an  inter¬ 
est  on  the  part  of  the  public  in  a  certain 
phase  of  the  public  utility  industry.  The 
Committee  knows  because  it  keeps  in 
close  touch  with  public  sentiment  by  read¬ 
ing  the  newspaper  carefully  and  in  other 
ways  keeping  its  finger  on  the  public 
pulse. 

The  Committee  suggests  that  a  paper 
or  address  on  this  subject  will  be  read  be¬ 
cause  it  it  timely.  The  article  is  prepared 
by  an  expert  and  authority  on  the  subject 
and  is  widely  published. 

The  newspapers  appreciate  this  service. 

And  the  wide  publicity  given  to  the  dis¬ 
cussions  of  the  convention  help  to  impress 
on  the  public  the  importance  of  the  public 
utilities. 

There  are  consolidations  taking  place 
constantly,  small  systems  and  isolated 
plants,  publicly  or  privately  owned,  being 
purchased  by  larger  ones.  There  are  mil¬ 
lions  of  dollars  being  spent  for  extensions 
and  improvements  to  extend  or  improve 
service.  The  Committee  knows  about 
these  or  should  know  of  them.  It  gives 
them  publicity  throughout  the  territory, 
rather  than  only  in  the  immediate  com¬ 
munity  where  the  story  breaks.  The  Com¬ 
mittee  knows  that  it  is  better  to  release 
this  story  for  afternoon  papers  at  7 
o’clock  in  the  morning,  when  the  me¬ 
chanical  machinery  of  news  dissemination 
is  not  crowded,  rather  than  at  one  or  two 
o’clock  in  the  afternoon,  just  before  the 
papers  go  to  press.  If  the  story  is  for 
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morning  newspapers  it  should  be  released 
late  in  the  afternoon. 

This  also  is  service  which  the  news¬ 
papers  appreciate  and  the  public  is  the 
better  served. 

The  Committee  can  correct  misinfor¬ 
mation. 

There  are  fortunately  very  few  news¬ 
papers  that  want  to  lie  to  their  readers 
or  be  a  party  to  the  dissemination  of  mis¬ 
information  or  a  distortion  of  truth.  And 
the  public  wants  its  facts  on  a  subject  re¬ 
ported  correctly  in  the  first  place,  rather 
than  waste  time  listening  to  a  controversy 
and  having  to  decide  on  its  merits  after 
extended  discussion. 

The  attention  of  newspapers  can  be 
called  in  a  courteous  manner  to  repeated 
errors  on  subjects  relating  to  the  utilities, 
and  false  statements  to  which  the  editor 
has  been  a  party  in  disseminating.  If  the 
Committee  is  right,  and  it  must  be  or  it 
should  not  act,  it  will  get  a  respectful 
hearing  from  the  editor. 

And  if  irresponsible  public  speakers 
know  that  they  are  being  watched  and 
checked  up  and  that  they  are  not  going  to 
be  allowed  to  get  away  with  malicious  ut¬ 
terances,  they  are  going  to  be  more  care¬ 
ful. 

The  newspapers  and  the  public  are 
again  served. 

When  the  newspaper  comes  to  realize 
the  importance  of  the  utilities  as  sources 
of  news  they  will  want  feature  material 
and  interesting  stories  about  their  opera¬ 
tion. 

• 

The  Committee  can  be  of  service  to  the 
newspaper  and  the  public  by  offering 
every  facility  for  securing  what  is 
wanted. 


The  Committee  also  keeps  in  touch 
with  the  newspaper  man  personally  and 
from  him  he  can  learn  many  things  which 
are  not  published.  There  may  be  a  dis¬ 
content  on  the  part  of  the  public  in  a 
community  as  to  some  phase  of  the  serv¬ 
ice  of  the  utility  company  but  the  editor 
may  be  reluctant  to  start  a  controversy 
because  the  matter  may  not  yet  be  of  suf¬ 
ficient  importance.  If  close  contact  with 
the  editors  is  maintained  the  Committee 
comes  to  know  of  these  incidents  and  by 
securing  their  correction  by  company 
executives,  often  prevents  the  develop¬ 
ment  of  a  situation  which  may  lead  to 
serious  trouble. 

The  newspaper  and  the  public  are 
again  served. 

While  it  is  almost  universally  true  that 
if  a  Committee  makes  every  effort  to 
maintain  friendly  relations  with  a  news¬ 
paper  and  is  fair  and  honest  in  its  deal¬ 
ings,  it  can  depend  on  the  fairness  and 
integrity  of  the  editor,  sometimes  it  is 
necessary  to  fight. 

I  have  in  mind  an  instance  where  a  cer¬ 
tain  newspaper  maliciously  and  constantly 
carried  on  a  fight  against  its  utility  com¬ 
pany  when  there  was  absolutely  no  war¬ 
rant  for  the  same.  Its  very  apparent  pur¬ 
pose  was  to  gain  circulation  and  prestige 
through  a  hypocritical  championship  of 
the  cause  of  the  people. 

Argument  and  reasoning  with  the  edi¬ 
tor  being  unavailing  the  company  was 
finally  prevailed  on  by  its  Information 
Committee  to  go  into  the  advertising 
columns  of  that  newspaper  and  fight  back. 

A  series  of  open  letters  to  the  editor 
were  published  in  his  own  newspaper, 
calling  attention  to  his  errors,  and  appeal¬ 
ing  over  his  head  to  the  favorable  con¬ 
sideration  of  the  readers  of  the  newspa¬ 
per. 
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The  result  was  a  most  striking  proof 
of  the  power  of  advertising. 

In  less  than  six  weeks  the  editor  was 
the  laughing  stock  of  his  community  and 
he  shut  up. 

After  many  years’  connection  with  the 
newspaper  business,  I  am  less  impressed 
with  the  arbitrary  power  of  the  press  than 
are  many  people.  This  arbitrary  power 
is  frequently  magnified.  Newspapers  are 
the  vehicles  through  which  the  public 
learns  what  is  transpiring  rather  than  the 
makers  of  public  opinion.  Of  course, 
there  are  efficient  and  non-efficient  vehi¬ 
cles  just  as  there  are  good  and  better  gas 
engineers. 

But  the  public  is  not  childishly  credu¬ 
lous  and  generally  knows  how  to  judge 
a  good  newspaper  from  a  poor  one.  The 
wise  editor,  therefore,  plays  fair  with  the 
public.  He  gives  the  news  and  lets  the 
people  be  the  judges. 


The  service  of  Information  Commit¬ 
tees  can  be  extended  to  the  business  office 
as  well  as  to  the  editorial  department. 

Data  regarding  the  extent  of  service 
and  territory  covered  can  be  provided  to 
the  advertising  manager.  He  is  fortified 
with  this  material  to  gain  favorable  con¬ 
sideration  from  the  manufacturer  and  his 
advertising  agency  when  he  is  trying  to 
sell  space  to  advertising  the  sale  of  appli¬ 
ances. 

Once  again  the  newspaper  and  the  pub¬ 
lic  are  served. 

But  in  all  of  its  dealings  the  confidence 
of  the  newspapers  must  be  held  inviolate. 
Public  utilities  spend  millions  of  dollars 
to  provide  service.  They  spend  more 
millions  to  insure  themselves  against  even 
momentary  suspension  of  service. 

It  is  just  as  important  that  they  exert 
equal  care  that  the  public  confidence 
which  they  are  gaining  is  maintained. 

This  is  being  done  by  fair  dealing. 


GETTING  THE  EDITOR’S  FRIENDSHIP 


By  W.  P.  Strandborg,  Director  of  the  Oregon  Committee 


Out  in  Oregon  we  are  always  willing 
to  try  anything  once.  We  have  got  the 
initiative  and  the  referendum,  the  recall 
which  applies  to  almost  everybody  from 
the  dog-catcher  to  the  governor,  and  we 
have  the  direct  primary,  so  with  our  com¬ 
mittee  work  we  may  be  trying  something 
once  to  see  how  it  will.  work.  What  we 
have  been  trying  to  do  for  the  past  two 
years  has  been  working  in  such  a  way  so 
that  out  of  two  hundred  and  seventy-one 
newspapers  which  we  have  in  the  state 
there  have  been  only  three  occasions  in 
which  anything  unpleasant  has  been  said 


about  the  bureau  work.  Two  of  those 
newspapers  were  avowedly  Democratic 
and  the  other  one  was  only  partially  de¬ 
mented  at  times.  Those  three  cases  were 
hopeless  paranoics  on  the  question  of  pub¬ 
lic  ownership.  If  I  have  any  Demo¬ 
cratic  friends  I  want  to  apologize  per¬ 
sonally,  I  didn’t  mean  anything  in  the  way 
of  affront,  and  I  want  to  say  we  have 
got  Democrats  out  in  Oregon.  We  have 
a  Democratic  Governor  in  a  state  which 
is  five  to  one  Republican,  which  is  going 
some. 
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It  seems  to  me  that  the  primary  ques¬ 
tion  or  aim  that  this  group  movement  of 
ours  has  before  it  is  that  of  inducing  the 
executive  minds  of  two  great  public  serv¬ 
ice  organizations  to  run  along  parallel 
lines.  The  public  utility  industry  is,  of 
course,  a  great  public  service  institution. 
So  is  the  press.  The  executive  policy  of 
the  public  utilities  is  the  policy  that  we 
undertake  to  interpret  to  the  public 
through  the  press.  The  executive  policy 
of  the  press  is  determined  by  the  editor 
with  whom  we  endeavor  to  establish 
friendly  and  permanent,  helpful  contact 
so  far  as  we  can.  We  have  more  than 
the  simple  problem  of  getting  these  two 
executive  minds  to  run  in  parallel  lines 
because  the  one  line  is  already  fixed  and 
that  is  the  executive  policy  of  the  utili¬ 
ties.  What  we  have  to  do  is  to  try  to 
straighten  the  line  in  the  executive  mind 
of  the  press  and  at  times  it  is  some  job. 

The  subject  that  is  assigned  to  me, 
“Getting  the  Editor’s  Friendship,”  has 
rather  a  sinister  implication  in  it  because 
it  might  imply  that  we  want  to  use  the 
editor’s  friendship  for  some  purpose,  for 
some  ulterior  motive  which  I  know  that 
none  of  our  directors  have.  I  rather 
think  that  what  we  understand  by  this 
subject  is  to  gain  his  confidence  and  never 
to  betray  it  and  to  use  his  friendship 
justly. 

I  believe  I  am  right  in  saying  that 
every  editor,  city  editor  or  managing  edi¬ 
tor  in  the  United  States  is,  whether  he 
knows  it  or  not,  a  victim  of  occupational 
neurosis.  Occupational  neurosis  is  a 
malady  which  one  gets  from  a  high  speed 
job  which  continually  wears  on  him  and 
it  results  in  the  victim  becoming  a  con¬ 
genital  grouch,  I  think  that  that  will  ex¬ 
plain  to  you  what  I  mean  by  the  affliction 
of  editors.  I  believe  that  these  editors 
have  that  condition  because  of  being  con¬ 
stantly  exposed  to  press  agents,  publicists 


and  propagandists,  and  if  they  will  have 
full  freedom  from  that  exposure  I  be¬ 
lieve  they  will  become  human  and  that  in 
the  morning  if  you  come  to  see  them  they 
will  be  inclined  to  say  “Howdy,”  instead 
of  “Get  the  hell  out  of  here.” 

The  one  thing  in  the  way  of  a  general 
observation  in  getting  the  editor’s  friend¬ 
ship  that  I  have  found  in  my  work — and 
I  believe  you  have  all  found  it  in  your 
work — is  not  to  go  to  the  editor  with  any¬ 
thing  that  you  want  to  put  over  on  him. 
Try  to  do  him  a  favor.  It  is  so  rare  that 
anybody  ever  goes  to  a  city  editor  volun¬ 
tarily  to  do  him  a  favor  that  it  would 
knock  him  for  a  row  of  apple  trees  if  you 
went  and  said,  “Mr.  City  Editor,  I  come 
up  here  to  do  you  a  favor  and  I  haven’t 
got  anything  behind  my  back.”  I  think 
that  is  the  fundamental  step  toward  get¬ 
ting  the  editor’s  friendship. 

Now  how  can  you  do  it?  I  have  tried 
it  in  ways  that  have  no  relation  whatever 
to  public  utility  information  work.  I  fre¬ 
quently  suggest  sources  where  the  editor 
can  get  stories  of  a  general  character. 
That  requires  that  you  do  a  good  deal  of 
reading  and  that  you  still  continue  to  be 
a  newspaper  man  so  far  as  you  can.  The 
public  utility  information  director  is,  of 
course,  a  newspaper  man  and  his  news 
sense  will  tell  him  what  a  story  is  and  if 
he  telephones  the  editor  and  tells  him 
where  he  can  get  a  story  that  hasn’t  any¬ 
thing  to  do  with  us  he  will  have  a  more 
kindly  feeling  towards  you.  If  you  have 
the  time,  write  the  story  for  him  and  sub¬ 
mit  it.  Tell  him  if  he  wants  to  he  can 
verify  it,  but  if  you  have  the  confidence 
of  that  city  editor,  ninety-nine  times  out 
of  a  hundred  he  will  not  go  to  the  trouble 
of  verifying  it,  but  will  turn  the  story 
over  to  the  copy  reader  and  shoot  it 
through. 

Occasionally  you  have  the  opportunity 
of  giving  a  newspaper  an  exclusive  story 
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which  is  in  line  with  its  particular  policy. 
That  should  always  be  done  where  you 
can  and  if  possible  help  the  city  editor  to 
cover  the  story  so  that  he  can  make  a  jim 
dandy  out  of  it  and  he  will  be  eternally 
grateful  to  you  for  doing  that.  If  the 
city  editor  of  a  paper  comes  to  you  and 
has  a  story  about  your  business  that  is  his 
story  and  you  have  no  right  to  tip  that 
off  to  any  other  newspaper,  and  when  he 
comes  to  you  with  that  kind  of  a  story 
help  him  work  it  out.  Give  him  the  op¬ 
portunity  to  make  it  the  best  story  of  the 
day  if  you  can. 

If  possible  you  should  know  enough 
personally  about  the  editor  to  be  ac¬ 
quainted  with  his  hobbies  and  appeal  to 
them  occasionally  in  a  personal  way,  not 
in  an  officious  way,  but  if  he  has  any  par¬ 
ticular  form  of  diversion  or  hobby  or  fad 
play  with  it  and  work  on  it  so  far  as  you 
can  in  a  decent  sort  of  a  way.  I  can’t  go 
into  detail  about  that. 

Call  up  the  city  editor  whenever  he 
does  a  fine  bit  of  newspaper  work.  There 
is  nothing  that  brings  such  a  ray  of  sun¬ 
shine  to  a  city  editor’s  desk  as  to  find 
somebody  from  the  outside  calling  up  and 
saying,  “Jim,  that  was  a  wow  of  a  job 


you  did  on  that  story.”  That  is  important, 
he  will  remember  it. 

Find  out  if  you  can  about  the  home 
service  of  the  city  editor  or  the  various 
editors  or  anybody  connected  with  the 
paper.  Find  out  what  they  have  got  in 
the  house  in  the  way  of  appliances  or  de¬ 
vices  or  services.  You  can  do  it  whether 
you  are  a  gas  man  or  a  light  and  power 
man  or  a  telephone  man.  Find  out  about 
it  and  help  him  with  any  of  his  problems. 
Ask  him  if  the  service  is  all  right.  If  it 
isn’t  have  him  call  up  and  you  will  know 
where  to  get  the  kink  ironed  out.  He 
may  not  know  and  he  may  have  a  grouch 
because  he  doesn’t  know  how  to  get  at  it. 
You  can  make  a  lot  of  friendships  in  that 
way. 

When  a  great,  big  story  breaks  it  is  a 
good  plan  to  call  up  the  city  editor  of  one 
of  the  papers  or  two  of  the  papers  if  you 
can  and  ask  them  if  they  need  any  help. 
In  Portland,  in  the  last  few  years  I  have 
been  a  sub-police  reporter  and  have 
worked  on  convention  stories.  I  have 
worked  in  that  capacity  on  three  out  of 
four  of  our  big  papers  in  Portland  and  it 
doesn’t  hurt  a  bit. 


DEVELOPING  UTILITY  NEWS  POSSIBILITIES 


By  S.  E.  Boney,  Director  of  the  North  and  South  Carolina  Committee 


The  work  of  our  utility  information 
committees  and  bureaus  is  primarily  and 
essentially  that  of  cultivating  public  good 
will.  We  are  out  to  tell  our  story;  to 
induce  men  and  women  to  believe  that 
ours  is  a  business  worthy  of  public  sup¬ 
port  and  legal  protection.  And,  as  has 
been  said,  the  newspaper  is  the  principal 


medium  through  which  we  may  hope  to 
get  our  story  across  to  the  public. 

It  is  useless  to  contend  that  there  is  no 
propaganda — call  it  what  you  please — in 
the  accomplishment  of  this  task.  As  a 
matter  of  fact,  a  very  large  per  cent  of 
the  matter  published  in  the  newspapers  of 
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today  is  propaganda  of  one  kind  or  an¬ 
other.  But  there  is  justifiable  propaganda 
as  well  as  murder.  The  distinctions  in 
homicides  is  somewhat  similar. 

The  utility  committees  find  justification 
for  their  work  in  the  belief  that  operation 
of  their  industries  is  not  only  of  interest 
but  of  vital  concern  to  the  public.  The 
newspapers  give  columns  upon  columns 
to  the  automobile  and  to  the  theater  and 
yet  they  are  strictly  private  enterprises. 
The  utilities  are  public  enterprises.  There 
are  three  bases,  I  think,  upon  which  pub¬ 
lic  utilities  may  rest  their  claims  for  ask¬ 
ing  space  in  newspapers.  They  are :  ( 1 ) 
The  nature  of  their  business,  (2)  the  size 
of  their  industries,  (3)  the  ownership  of 
them. 

The  progress  of  civilization  is  gauged 
by  the  utilities.  The  public  and  the  en¬ 
tire  public  is  absolutely  dependent,  social¬ 
ly  and  commercially,  upon  the  utilities. 
Whatever  affects  the  utilities  affects  the 
public.  On  this  basis  then,  of  the  nature 
of  the  utilities  and  the  service  they  ren¬ 
der,  the  newspapers  are  under  obligation 
to  their  publics  to  tell  them  of  these  public 
servers. 

So  great  has  become  the  public  utility 
industry,  to  such  proportions  has  it  grown 
in  the  business  world,  that  it  can  no 
longer  be  regarded  on  the  level  with  the 
mercantile  house  or  the  factory.  It  is  a 
great  drive  wheel  in  the  machinery  of  life 
and  must  be  reckoned  with.  It  occupies 
such  a  position  that  its  operations  have 
vital  bearing  upon  the  commercial  life  of 
the  nation.  That  fact  justifies  careful 
and  considerate  attention  from  our  news¬ 
papers. 

The  present  day  ownership  of  the  utili¬ 
ties  is  the  third  ground  upon  which  they 
may  base  claim  for  attention  from  the 
newspapers.  The  public  owns  the  utili¬ 


ties.  The  hundreds  of  millions  of  dol¬ 
lars  invested  by  Mr.  Average  Citizen  and 
his  wife  in  utility  securities  and  stocks 
make  it  virtually  obligatory  upon  the 
newspapers  to  give  them  information  re¬ 
garding  these  publicly  owned  institutions. 

For  those  three  reasons,  I  believe,  our 
bureaus  have  legitimate  ground  for  ask¬ 
ing  space  in  the  newspapers  for  material 
not  strictly  what  we  term  “spot  news,” 
and  a  very  considerable  part  of  the  mat¬ 
ter  we  send  out  is  by  no  means  “spot 
news.” 

I  wished  to  draw  this  distinction  in  the 
nature  of  the  material  we  prepare,  for  the 
topic  assigned  to  me  deals  strictly  with. 
NEWS  possibilities — developing  utility 
news  possibilities.  As  I  get  it,  that  means 
making  “spot  news”  out  of  facts  and  do¬ 
ings  of  the  utility  industry.  I  should  like 
to  mention  ten  such  “possibilities.” 

(1)  Reports  of  the  United  States  Cen¬ 
sus  Bureau  ofifer  many  facts  and  figures 
upon  which  news  stories  may  be  based. 
Just  recently  the  fact  that  North  Carolina 
led  all  the  Southeastern  states  last  year 
and  that  South  Carolina  was  a  very  close 
second  in  the  development  of  hydro-elec¬ 
tric  power  furnished  our  bureau  the  pos¬ 
sibility  for  a  news  story  to  all  the  papers 
in  the  Carolinas. 

(2)  National  headquarters  of  our  gas, 
electric  light  and  street  railway  associa¬ 
tions  issue  volumes  of  matter  which  may 
be  more  or  less  localized  and  sent  to  the 
newspapers.  People  in  the  South  where 
soft  coal  is  burned  almost  exclusively 
were  interested  in  the  story  that  London 
is  about  41  per  cent  clean  now  with  the 
increasing  use  of  gas.  The  public  liked 
the  story  that  the  electric  light  industry 
saved  nine  million  tons  of  coal  last  year. 
Street  car  riders  were  pleased  to  learn 
of  the  noiseless  trolley  that  was  on  exhi¬ 
bition  here  last  week..  These  news  stories 
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were  made  up  of  material  issued  from  our 
national  headquarters. 

(3)  The  national  magazines  offer  an¬ 
other  source  from  which  our  bureaus  may 
develop  news.  The  University  of  North 
Carolina  has  become  much  interested  in 
the  electric  milk  sterilizer  being  perfected 
in  California.  Our  bureau  sent  out  a 
story  on  the  sterilizer  based  on  an  article 
in  the  Journal  of  Electricity  published  in 
San  Francisco.  Dr.  Howard  Kelly’s  new 
electric  needle  used  in  surgery  instead  of 
the  knife  is  material  for  a  news  story.  The 
installation  of  the  largest  gas  oven  in  the 
world  for  coffee  roasting  is  an  item  of 
actual  news. 

(4)  State  public  service  or  corpora¬ 
tion  commissions  are  a  source  of  news. 
In  the  last  annual  reports  of  the  Commis¬ 
sions  in  the  Carolinas  our  bureau  found 
items  for  five  separate  news  stories.  In 
addition,  our  bureau  assisted  the  clerks  of 
these  commissions  in  sending  out  stories, 
other  than  those  relating  to  utilities.  This 
was  done  with  the  idea  that  public  appre¬ 
ciation  of  the  work  of  the  commissions, 
gained  through  such  publicity,  would  be 
beneficial  to  the  general  doctrine  of  State 
regulation. 

(5)  The  State  departments  of  con¬ 
servation  and  development,  together  with 
the  research  departments  of  our  universi¬ 
ties  frequently  make  surveys  and  com¬ 
pilations  that  are  the  basis  of  good  news 
stories.  Frequently  also,  those  depart¬ 
ments  either  do  not  or  cannot  give  such 
facts  effective  publicity.  Our  bureaus 
can. 

(6)  The  personnel  of  our  information 
committees  offers  still  another  news 
source.  In  the  Carolinas  our  committee 
meets  always  in  one  of  the  larger  towns, 
Charlotte,  Asheville,  Charleston  or  Ral¬ 
eigh.  On  such  occasions  the  director 


usually  prepares  an  interview  with  one  of 
the  out-of-town  members  and  gives  it  to 
the  local  papers.  Some  effective  publicity 
has  been  obtained  in  this  manner. 

(7)  The  Carolina  bureau  subscribed 
for  every  paper,  daily,  weekly  and  what 
not,  published  in  the  two  states.  And 
every  single  one  of  them  is  carefully 
scanned  too.  Scores  of  news  stories  have 
been  found  possible  from  items  in  those 
papers.  Incidentally,  clippings  from  the 
newspapers  keep  our  committee  informed 
as  to  developments  and  sentiment  over  the 
two  states. 

(8)  National  and  State  occasions  and 
special  weeks,  such  as  fire  prevention 
week,  and  seasonal  incidents  offer  another 
news  possibility.  Your  insurance  commis¬ 
sioner  will  give  you  an  interview  about 
electric  wiring  and  gas  fixture  during 
fire  prevention  week.  As  to  incidents,  the 
killing  of  a  boy  through  contact  of  his 
kite  with  a  high  voltage  electric  line,  gave 
our  bureau  opportunity  for  a  news  story 
on  the  subject  from  the  dean  of  the  elec¬ 
tric  department  of  the  State  technical 
school. 

(9)  The  utilities  themselves  should  be 
one  of  our  best  sources  of  “spot  news/’ 
Sales,  consolidations,  new  plants,  exten¬ 
sions,  elections  of  officers  and  such  like 
are  news  items.  The  principal  difficulty 
is  that  because  of  our  widely  scattered 
utility  companies  there  is  inclination  on 
the  part  of  those  companies  to  give  such 
items  direct  to  their  local  papers  and  not 
through  the  bureaus.  One  of  the  Caro¬ 
lina  companies  has  always  issued  the  ma¬ 
jority  of  its  stories  through  our  bureau. 
I  do  not  hesitate  to  say  that  the  publicity 
on  those  stories  has  been  far  greater  than 
if  issued  otherwise. 

(10)  The  North  and  South  Carolina 
Bureau  believes  that  its  best  news  possi- 
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bility  is  the  use  of  prominent  names.  By 
that  I  mean  a  signed  article,  not  news,  but 
dealing  with  some  problem  of  the  indus¬ 
try,  by  some  man  or  woman  whose  name 
means  something  in  our  States.  Some¬ 
times  there  is  no  news  in  an  article  but 
there  is  news  in  its  authorship.  The  At¬ 
torney  General  of  North  Carolina,  for  in¬ 
stance,  argues  effectively  in  our  bulletin, 
•“Public  Service,”  that  State  regulation  of 
utilities  was  the  best  method  of  control, 
that  it  was  adequate  and  just  to  public 
and  utility  alike.  The  President  of  the 
State  Press  Association  in  his  argues  that 
municipally-owned  power  plants  were  the 
cause  of  the  backwardness  of  his  entire 
section  of  the  State.  A  South  Carolina 


judge  argues  that  if  jitney  and  bus  com¬ 
petition  were  not  removed  the  street  rail¬ 
ways  would  be  bankrupt.  Another  judge 
argues  that  cure  for  the  divorce  evil  might 
be  found  in  a  modernly  equipped  gas 
kitchen. 

Every  issue  of  our  bulletin  has  con¬ 
tained  an  article  signed  by  some  such 
prominent  personage  pleading  our  cause 
before  the  public.  Propaganda,  of  course 
it  is !  But  justifiable !  And  the  name  of  the 
author  gives  it  news  value. 

The  Carolina  bureau  has  obtained  ap¬ 
proximately  fifty  per  cent  of  its  total 
newspaper  space  through  the  linking  of 
a  prominent  name  with  a  utility  argument. 


IN  18  MONTHS,  2,514  TALKS  ON  THE  PUBLIC  UTILITY 
BUSINESS  HAVE  BEEN  MADE  IN  ILLINOIS  TO  440,000 

PERSONS.  HOW  IT  IS  DONE 


By  H.  M.  Lytle,  Vice-President,  Chicago  Rapid  Transit  Company  and  Chicago 

*  North  Shore  and  Milwaukee  Railroad  Company 


Public  speaking — talks  given  by  men 
and  women  of  the  utility  industry  before 
public  groups — has  been  one  of  the  major 
activities  of  the  Illinois  Committee  since 
June,  1920 — a  year  following  the  found¬ 
ing  of  committee  work  in  Illinois.  At  that 
time  the  Public  Service  Speakers’  Bureau, 
a  separate  department,  was  formed  to 
handle  that  phase  of  the  public  informa¬ 
tion  work. 

There  were  at  that  time  many  in  the 
industry  who  looked  askance  at  under¬ 
taking  public  speaking  as  an  adjunct  of 
committee  work.  The  principal  objection 
was  that  we  had  no  real  control  over  the 
statements  made  by  speakers ;  a  control 
such  as  is  absolute  in  the  case  of  the  state 
committee  news  bulletin.  Some  of  these 
same  skeptics  now  believe  we  are  over¬ 


doing  it.  But  those  who  have  guided  this 
work  during  the  past  five  years  believe 
that  the  record  of  accomplishments  dur¬ 
ing  that  period  not  only  proves  the  value 
of  intensive  speaking  work  in  our  state 
but  demonstrates  what  any  other  state 
committee  can  do — if  it  is  willing  to  put 
in  a  lot  of  time  and  effort. 

In  brief,  3,161  talks  have  been  given 
before  an  aggregate  audience  of  532,602 
persons  throughout  Illinois  in  the  past 
five  years.  The  last  twenty  months  of 
our  work  is  visualized  on  the  charts  ex¬ 
hibited  here. 

How  has  it  been  done? 

I  can  answer  that  by  simply  saying — 
organization  and  hard  work.  Organiza¬ 
tion  to  the  extent  of  building  a  working 
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structure  covering  the  state  from  a  city 
of  3,000,000,  such  as  is  Chicago,  to  the 
remotest  hamlets,  and  then  hard,  day-to- 
day  work  in  keeping  the  men  in  it  inter¬ 
ested  and  active  and  to  regard  it  as  part 
of  their  job  as  operators. 

At  the  time  our  Speakers’  Bureau  was 
inaugurated  in  1920,  only  31  men  volun¬ 
teered  their  services  as  speakers.  The 
central  office  sent  announcements  to  busi¬ 
ness  organizations,  schools  and  civic 
clubs,  informing  them  of  the  service  we 
offered. 

During  the  three  and  one-half  years  up 
to  December  31,  1923,  a  total  of  563  talks 
to  an  aggregate  audience  of  64,745  per¬ 
sons  were  given  under  the  auspices  of 
the  bureau,  bookings,  for  the  most  part, 
having  been  arranged  through  the  Chi¬ 
cago  office  of  the  Illinois  Committee. 
Then,  as  now,  one  of  the  most  gratifying 
aspects  of  the  work  was  the  interest  of 
the  public  in  listening  to  talks  that  were 
at  once  newsy  and  informative. 

Towards  the  close  of  1923  it  became 
apparent  that  the  system  as  then  operated 
of  administering  the  Bureau  from  Chi¬ 
cago  was  wrong.  By  that  time  it  was  evi¬ 
dent  that  such  an  educational  effort  had 
its  roots  in  the  companies  serving  the 
communities  of  the  state  and  must,  there¬ 
fore,  receive  its  impetus  and  reach  its 
fruition  from  the  efforts  of  “those  on  the 
ground”  in  the  various  localities  where 
the  work  is  carried  on. 

So  the  Illinois  Committee  called  in 
representatives  from  the  utility  com¬ 
panies  throughout  the  state  and  formu¬ 
lated  the  District  Plan  of  Organization 
which  has  now  been  in  operation  20 
months. 

Under  this  plan  the  state  was  divided 
into  ten  geographical  districts  and  a  local 


committee  of  utility  managers,  thoroughly 
representative  of  the  various  branches  of 
the  industry,  was  formed  in  each  district 
to  have  full  charge  of  carrying  on  the 
work  heretofore  done  by  the  central  of¬ 
fice  in  Chicago  in  the  local  territory.  The 
central  committee  of  the  Speakers’  Bu¬ 
reau,  operating  as  a  sub-committee  of  the 
Illinois  Committee,  then  assumed  the 
position  of  advisor  to  the  ten  district 
bodies  as  to  organization  affairs.  It  also 
supplies  literature  for  speakers  and  serves 
as  a  medium  for  exchange  of  ideas  and 
speakers  between  districts.  At  the  same 
time  the  Central  Committee  carries  on  its 
own  speaking  program,  serving  the  uni¬ 
versities  and  colleges,  state  chamber  of 
commerce  and  other  state  and  national 
organizations,  as  well  as  providing  “heavy 
artillery”  speakers  for  big  assemblages 
arranged  by  the  district  committees.  A 
monthly  report  of  activities  is  printed  and 
circulated  throughout  the  industry. 

A  district  committee  in  our  organiza¬ 
tion  consists  of  a  chairman,  vice-chair¬ 
man  and  secretary,  from  three  to  five 
members-at-large,  and  a  chairman  of  each 
county,  elected  to  serve  one  year.  Each  of 
the  three  principal  officers  of  each  dis¬ 
trict  automatically  become  members  of 
the  Illinois  Committee  on  Public  Utility 
Information.  In  the  heavily  populated 
districts,  county  committees  are  organized 
as  duplicates  of  the  district  committee.  In 
the  sparsely  settled  territory,  the  county 
chairman  and  other  utility  managers  there 
form  the  working  unit  or  county  commit¬ 
tee. 

Business  meetings  of  each  district 
committee,  presided  over  by  Mr.  John  F. 
Gilchrist,  Chairman  of  the  Illinois  Com¬ 
mittee,  are  held  monthly  with  general 
meetings  of  the  utility  representatives  in 
the  district  about  every  three  months. 

During  the  twenty  months  (to  October 
1,  1925)  since  the  work  was  decentralized 
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and  turned  over,  through  this  organiza¬ 
tion,  to  the  local  managers,  2,598  talks 
have  been  given  before  an  aggregate  audi¬ 
ence  of  415,642  persons.  An  additional 
61,215  persons  have  been  taken  on  inspec¬ 
tion  trips  through  plants  and  properties, 
making  a  grand  total  of  476,857  persons 
who  have  been  reached  with  the  utility 
story.  Talks  reported  are  those,  only, 
before  public  groups. 

The  figures  for  the  five  years  of  work 
in  Illinois — 3,161  talks  before  532,602 
persons — include  listeners  who  are  “re¬ 
peaters,”  of  course,  but  this  we  feel  is  an 
indication  of  strength  rather  than  weak¬ 
ness. 

During  the  first  three  years  we  fol¬ 
lowed  the  path  of  least  resistance,  serving 
those  organizations  such  as  chambers  of 
commerce,  luncheon  clubs  with  regular 
weekly  or  monthly  meetings  which  were 
easy  to  reach,  co-operating  with  these 
groups  almost  to  the  exclusion  of  all 
others.  Fully  eighty  per  cent  of  the  talks 
during  that  period  were  before  such  or¬ 
ganizations  of  business  men.  The  broad¬ 
ening  of  the  speakers'  work  to  include 
new  fields,  such  as  women’s  clubs,  parent- 
teachers  associations,  the  radio  and 
schools,  resulted  largely  from  a  feeling 
that  there  was  a  chance  of  overdoing  pub¬ 
lic  speaking  if  business  men’s  organiza¬ 
tions  were  the  only  field.  However,  it  is 
very  generally  understood  throughout  the 
organization  that,  for  publicity  purposes, 
a  talk  before  such  prominent  bodies  as  the 
chamber  of  commerce  or  the  rotary  club 
has  far  more  news  value  in  the  eyes  of 
the  newspaper  fraternity  and  the  public 
than  before  any  other  gathering. 

Probably  the  most  significant  fact  in 
the  last  two  years’  work  is  the  increase  in 
the  number  of  talks  given  in  the  public 
schools.  In  the  year  1924,  a  total  of  510 
talks  were  given  before  public  school  as¬ 


semblies  or  classes,  alone,  as  compared 
with  312  before  groups  of  business  men. 
The  complete  records  for  that  year  shows 
the  variety  of  audiences  and  illustrates 
how  the  job  of  “telling  the  public”  is 
spread  to  include  the  many  groups. 

In  addition  to  school  and  business  audi¬ 
ences,  the  church  clubs,  labor  unions,  fra¬ 
ternal  and  farmer  groups  heard  156 
speakers;  56  speakers  broadcast  their 
message  over  the  radio ;  22  spoke  in  the 
larger  colleges  or  universities  and  176  be¬ 
fore  miscellaneous  audiences.  During 
last  year,  1,291  talks  were  given  and 
227,712  persons  represented  the  audi¬ 
ences.  During  the  first  eight  months  of 
1925,  the  record  shows  accomplishments 
greater  than  during  the  entire  year  of 
1924,  there  being  1,307  talks  and  a  total 
of  249,135  persons  in  the  audiences. 

While  the  district  associations  have 
their  own  by-laws  and  operate  indepen¬ 
dently  in  their  respective  territory,  the 
guiding  body  which  links  the  organization 
together  is  the  central  committee  of  the 
Speakers’  Bureau.  It  is  comprised  of  a 
chairman,  the  secretaries  of  the  state 
utility  associations,  five  members-at-large, 
the  Associate  Director  of  the  Illinois 
Committee  and  the  Director  of  the  Speak¬ 
ers’  Bureau,  who  devotes  his  full  time  to 
the  work.  The  members  of  the  committee 
are  appointed  by  the  chairman  of  the  Il¬ 
linois  Committee  and  all  of  them  are 
members  of  that  body.  Business  meet¬ 
ings  are  held  every  Tuesday  in  Chicago. 

The  Central  Committee  has  made  no 
attempt  itself  to  hold  classes  for  speakers 
but  has  succeeded  in  selling  the  companies 
on  the  necessity  of  having  men  and 
women  available  for  this  work  to  the  ex¬ 
tent  that  practically  all  of  the  larger  com¬ 
panies  now  have  a  class  or  group  of  em¬ 
ployes  in  preparation  for  field  work.  For 
example,  the  Commonwealth  Edison 
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Company  has  a  group  of  65  employes 
who  are  being  trained  to  voice  our  prob¬ 
lems. 

The  Central  Committee  publishes  a 
series  of  Speakers’  Bulletins  and  Data 
Sheets  and  seeks  to  provide  other  litera¬ 
ture  for  the  use  of  those  now  doing 
speaking  work  and  those  training  for  it. 
A  wealth  of  informational  literature  was 
found  for  this  purpose  in  the  Illinois 
Committee’s  weekly  news  bulletin,  school 
informational  pamphlets  and  other  publi¬ 
cations.  It  has  been  a  big  problem  to 
find  speakers  to  fill  the  growing  demands 
created  by  the  organization  even  though 
the  original  31  speakers  available,  when 
the  Bureau  started  five  years  ago,  has 
now  increased  to  more  than  200. 

Another  problem  having  to  do  with 
maintenance  of  interest  and  continuous 
work  is  the  matter  of  enlarging  the  or¬ 
ganization  so  that  more  people  can  take 
part  in  the  activities.  By  more  intensive 
local  organization,  in  many  counties,  even 
down  to  townships,  it  is  hoped  that 
eventually  a  thousand  persons  will  be 
linked  up  in  official  capacities  with  the 
organization  instead  of  less  than  half  that 
number  as  at  present. 

Naturally  the  activities  of  the  Bureau 
are  heaviest  during  the  winter  months. 
In  the  three  hot  months  of  the  summer 
there  is  always  a  slump.  To  offset  this 
the  Central  Committee  induced  each  dis¬ 
trict  association  to  end  its  year  and  elect 
new  officers  July  1  so  that  the  new  ad¬ 
ministration  could  make  use  of  the  dull 
months  to  get  thoroughly  reorganized 
for  the  opening  of  fall  work. 

The  Central  Committee  sets  a  state 
quota  of  talks  for  each  year,  starting  July 
1,  and  each  district  association  is  as¬ 
signed  its  share  apportionment  on  the 
basis  of  population  of  the  district.  For 


example,  the  state  goal  is  2,700  talks  this 
year  and  two  of  the  districts  have  350 
each  as  their  quota,  four  275  and  four 
225  talks.  A  •  progressive  record  of  ac¬ 
tivities  is  scored  against  this  quota  each 
month  in  the  monthly  report  of  activities. 

An  interesting  experiment  is  being 
tried  out  in  one  of  the  districts  where  a 
Woman’s  Division,  duplicating  the  or¬ 
ganization  of  the  Men’s  Association,  has 
been  formed,  at  the  request  of  the  women 
themselves,  who  desired  an  opportunity 
to  engage  in  such  work.  It  is  interesting 
to  know  that  this  is  in  a  down-state — not 
Chicago — district.  This  Woman’s  Divis¬ 
ion  operates  under  the  direction  of  the 
men’s  district  chairman.  Women’s  clubs 
and  parent-teachers  associations  comprise 
the  field  assigned  to  them.  This  women’s 
organization  was  only  formed  during  the 
last  summer  so  has  not  yet  been  at  work 
long  enough  to  report  as  to  its  success. 

In  conclusion,  let  me  repeat  that  our 
accomplishments  in  the  line  of  public 
speaking  have  resulted  from  proper  or¬ 
ganization  and  just  a  lot  of  plain  sweat. 
Any  other  state  committee  can  get  the 
same  results  if  it  wants  to  put  in  the  same 
time  and  effort  that  has  been  expended  in 
Illinois. 

Besides  all  of  the  direct  benefits  accru¬ 
ing  to  the  industry  from  telling  our  story 
to  more  than  half  a  million  people,  a  much 
broader  benefit  has  been  realized.  To  me 
it  is  a  more  important  one,  perhaps,  than 
any  other  result  coming  out  of  this  ef¬ 
fort. 

Differences  and  petty  bickering  be¬ 
tween  utility  men  and  companies  in  the 
same  community  or  territory  are  largely 
eliminated  when  those  at  odds  become 
better  acquainted  through  contacts  in  the 
Speakers’  Bureau  organizations.  The 
value  of  co-operation  is  being  preached — 
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and  practised.  The  light  of  modern  pub¬ 
lic  relations  work  has  been  brought  home 
to  scores  of  the  smaller  companies.  And 
the  entire  utility  industry  in  Illinois — 


gas,  water,  telephone,  electric  and  electric 
railways — by  teaming  together,  through 
the  organization,  is  being  welded  into  a 
closer-knit  unit. 


FUNDAMENTAL  WORK  DONE  IN  THE  EDUCATIONAL 

AREA 


By  J.  B.  Sheridan,  Director  of  the  Missouri  Committee 


Please  consider  these  premises  made 
now : 

1.  The  State  Committees  on  Public 
Utility  Information  have,  in  four  years, 
done  much  to  change  and  direct  the  eco- 
the  American  people. 

2.  In  the  coming  five  years  the  work  of 
the  State  Committees  on  Public  Utility 
Information  should  result  in  a  very  great 
change  in  the  economic  education  of  the 
American  people,  in  fact,  create  for  the 
first  time  in  the  long  history  of  mankind, 
a  definite,  sound  school  of  economic 
thought,  not  only  among  economists,  but 
among  all  the  people. 

You  cannot  affect  economic  thought 
without  affecting  political  thought.  All 
great  political  movements  are  based  upon 
economic  foundations — the  Republican 
Party  upon,  originally,  free  labor,  the 
Democratic  Party  upon  free  trade,  etc. 

Journalists  in  close  touch  with  popular 
thought  are  aware  of  the  great  change 
that  has  taken  place  in  the  economic,  and 
automatically,  in  the  political  thought  of 
the  American  people. 

When  you  affect  the  economic  thought 
of  the  people,  you  automatically  affect 
their  political  thought. 

Writing  in  the  important  magazine,  the 
Independent,  issue  of  June  27,  Mr.  Frank 
R.  Kent,  a  famous  war  correspondent 


and  political  writer  of  the  important 
newspapers,  the  two  Suns  of  Baltimore, 
said  the  large  business  organizations  had 
so  effectually  satisfied  the  mass  of  the 
people  that  radical  thought  was  wholly 
stilled  even  in.  “bleeding  Kansas.” 

Mr.  Kent  attributed  the  destruction  of 
radical  thought  to  the  distribution  of  se¬ 
curities  of  the  companies  among  the  peo¬ 
ple.  There  cannot  be  any  doubt  that 
customer  ownership  has  played  an  im¬ 
portant  part  in  establishing  sound  eco¬ 
nomic  thought  among  the  American  peo¬ 
ple,  but  sale  of  securities  alone  would  not 
have  had  the  salutary  effect  it  has  had,  if 
it  had  not  been  widely  publicized,  princi¬ 
pally  by  the  State  Committees  on  Public 
Utility  Information. 

Indeed,  was  it  not  for  the  fact  that  the 
State  Committees,  by  encouraging  pub¬ 
licity  and  advertising,  opened  the  way  for 
customer  ownership,  it  is  to  be  gravely 
doubted  that  customer  ownership  would 
have  been  the  great  success  that  it  has 
been. 

The  effectiveness  of  the  State  Commit¬ 
tee  on  Public  Utility  Information  was 
demonstrated  in  the  great  success  of  the 
effort  against  indiscriminate  issuance  of 
tax-exempt  securities. 

In  30  years  of  experience  of  watching 
popular  movements  crystallize,  I  have 
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never  seen  any  such  rapid  crystallization 
in  any  other  case,  of  which  I  have  mem¬ 
ory,  as  in  the  instance  of  the  anti-tax- 
exempt  security  movement.  Within  two 
months  after  the  movement  was  initiated 
by  Mr.  P.  H.  Gadsden,  it  had  successfully 
swept  the  country. 

In  the  Educational  Area 

In  the  actual  field  of  education,  the 
schools,  colleges,  universities,  etc.,  the 
state  committees  have  done  most  im¬ 
portant  and  effective  work. 

In  some  states  all  schools  of  high  school 
rating  have  been  served  by  the  Commit¬ 
tees  with  a  special  public  welfare  and 
public  utility  educational  service  covering 
the  gas,  electric,  telephone,  water  supply 
and  electric  railway  industries. 

In  Missouri  we  serve  650  of  850  high 
schools  in  the  state  with  these  pamphlets 
and  books.  The  650  schools  served  have 
75,000  of  the  92,000  high  school  pupils 
in  Missouri.  Other  states  have  exceeded 
the  Missouri  effort  in  the  schools. 

The  Missouri  Committee  has  letters 
from  300  teachers  speaking  in  approval 
of  the  Public  Welfare  and  Public  Utility 
Educational  Service.  ' 

Textbooks 

It  may  be  said  here,  that  thorough  ex¬ 
amination  of  textbooks  dealing  with  pub¬ 
lic  utilities  and  used  in  the  schools,  has 
shown  that  98  per  cent  of  the  textbooks 
examined  treat  of  the  public  utilities  after 
a  fashion  calculated  to  violently  predis¬ 
pose  the  pupil  and  teacher  against  private 
ownership  of  public  utilities.  In  a  word, 
98  per  cent  of  textbooks  affecting  utili¬ 
ties  used  in  the  public  schools,  favor  pub¬ 
lic  ownership  of  public  utilities,  and  are 
socialist  in  this  view. 

It  may  be  assumed  that  the  special  texts 
supplied  by  the  State  Committee  to  the 


schools  will  do  much  to  rectify  the  preju¬ 
dice  which  the  pupils  and  teachers  may 
derive  from  perusal  of  the  textbooks  used' 
in  the  schools. 

Work  in  Colleges 

In  many  instances  the  State  Commit¬ 
tees  have  caused  to  be  instituted  courses 
in  utility  affairs  at  colleges  and  universi¬ 
ties.  While  these  courses  do  not  affect 
so  many  students  as  the  courses  given 
in  the  high  schools,  they  are  none  the  less 
exerting  a  most  important  effect  upon 
public  thought. 

College  men  and  women  after  gradua¬ 
tion  become  leaders  of  thought  in  their 
respective  communities.  Thus  it  is  im¬ 
portant  for  the  utilities  to  have  the  under¬ 
standing  and  good  will  of  college  men  and 
women. 

Teachers  lecture  and  write.  Their  un¬ 
derstanding  and  good  will  is  also  impor¬ 
tant  to  the  privately  owned  public  utili¬ 
ties. 

Thus,  work  with  the  universities  and 
colleges  is  important. 

Socialistic  Textbooks 

I  have  alluded  to  the  fact  that  98  per 
cent  of  textbooks  used  in  the  public 
schools  and  treating  of  utilities,  have  been 
found  to  teach  that  public  ownership  of 
public  utilities  is  always,  and  under  all 
circumstances,  preferable  to  private  own¬ 
ership  thereof,  that  the  view  of  public 
utilities  taken  by  98  per  cent  of  all  text¬ 
books  examined  by  the  Committee  on 
Public  Utility  Information  is,  frankly, 
socialistic,  favors  public  ownership  and 
opposes  private  ownership ;  in  some  in¬ 
stances  by  all  the  devices  of  the  demo- 
gogue. 

Great  educators  have  said,  “Give  us  the 
child  at  7  years  old,  and,  we  care  not  who 
educates  him  thereafter,  he  will  be  ours.” 
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The  prospect  of  the  privately  owned 
public  utilities  having  in  the  20,000,000 
children  of  the  United  States,  20,000,000 
future  citizens  prejudiced  against  them  is 
appalling. 

Twenty  million  young  Americans,  your 
children  and  my  children,  sent  out  of 
school  prejudiced  against  private  owner¬ 
ship  of  public  utilities. 

That  is  a  force  that  would  have  been 
equal  to  whipping  the  Central  Powers  in 
the  late  war. 

Manifestly,  the  danger  which  origi¬ 
nates  from  unfactful,  erroneous,  and 
prejudiced  education  in  the  schools  is  not 
one  which  the  privately  owned  public 
utilities  can  contemplate  with  composure. 

What  has  been  done  about  it? 

The  condition  obtained  unnoticed  by 
the  utilities  until  1923.  In  that  year,  en¬ 
tirely  upon  their  own  initiative,  the  State 
Committees  on  Public  Utility  Informa¬ 
tion  instituted  a  painstaking  survey  of 
textbooks  affecting  public  utilities  and 
used  in  the  schools  all  over  the  United 
States. 

Exact  data  was  secured  and  compiled. 

In  1924  a  special  Joint  Committee, 
representing  the  privately  owned  public 
utility  industry,  was  formed  to  take  up 
the  matter  with  textbook  writers  and  pub¬ 
lishers.  This  committee,  I  am  informed, 
has  made  very  satisfactory  progress. 

Thus,  gentlemen,  through  the  State 
Committees  on  Public  Utility  Informa¬ 
tion,  the  privately  owned  public  utilities 
are  getting  at  the  very  fundamentals  of 
public  understanding  and  good  will — the 
pupils  in  the  schools. 

Not  until  American  school  children 
have  the  facts  of  the  public  utility  indus¬ 


try  as  conducted  under  private  ownership, 
can  the  privately  owned  utilities  expect 
complete  understanding — good  will  from 
all  the  people.  Through  the  State  Com¬ 
mittees  on  Public  Utility  Information  the 
means  to  secure  this  understanding  are 
well  under  way. 

Socialists  as  Propagandists 

We  have  spoken  of  the  success  of  the 
State  Committees  on  Public  Utility  In¬ 
formation  as  distributors  of  facts  of 
sound,  wholesome,  economic  thought.  The 
committees  have,  in  my  opinion,  been 
successful,  but  the  great  and  most  suc¬ 
cessful  propagandists  in  the  world  are  the 
Socialists-Communists.  They  have  been 
working  at  propaganda  for  100  years  and 
are  past  masters  in  the  art  of  insidiously 
introducing  socialist  thought  into  the 
minds  of  the  young  in  the  schools. 

We  have  read  a  lot  about  individual 
teachers  being  radical,  Socialists,  etc. 

The  personal  predilection  of  the  indi¬ 
vidual  teacher  means  little.  It  is  the  text¬ 
books  used  in  the  schools  that  are  really 
important. 

What  we  have  not  read  anything  about 
is,  that  the  textbooks  upon  civics,  civil 
government,  economics,  etc.,  used  in  the 
school,  contain  the  most  insidious  sort 
of  Socialist  propaganda.  When  we  con¬ 
sider  that  textbooks  used  in  the  public 
schools  are  shot  through  with  Socialist 
propaganda,  we  begin  to  get  a  true  idea 
of  the  wonderful  work  that  the  Socialists 
have  done,  under  cover,  in  the  United 
States. 

Teachers  come  and  go.  Textbooks  re¬ 
main.  The  text  taught  is  more  important 
than  the  teachers. 

Thus  the  Socialists  perform  the  amaz¬ 
ing  feat  of  having  their  doctrine  taught 
to  American  children  in  the  schools  by 
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American  teachers  who  are  not  Socialis- 
tically  inclined. 

Socialists  rave  about  commercial 
monopolies. 

The  nearest  thing  to  a  complete  mo¬ 
nopoly  of  which  I  have  knowledge,  is  the 
almost  complete  monopoly  which  the  So¬ 
cialists  appear  to  have  in  the  field  of  text¬ 
books  upon  civics,  economics,  civil  gov¬ 
ernment,  etc.,  used  in  schools  and  colleges. 

The  entire  business  of  writing  upon 
social,  economic  and  civil  subjects  in  the 
United  States  appears  to  be  in  the  hands 
of  Socialists. 

Remember,  gentlemen,  that  practically 
all  important  authoritative  books  upon  the 
operation  of  the  capitalistic  system  have 
been  written,  not  by  the  impartially 
minded,  nor  by  advocates  of  capitalism, 
but  by  Socialists,  or  the  Socialistically 
minded.  Not  one  authoritative  book  upon 
the  capitalist  system  has  been  written  by 
an  advocate  of  that  system. 

The  capitalist  system  is  in  sore  need  of 
literature,  of  textbooks  of  its  own,  or  at 
least  written  by  impartially  minded  per¬ 
sons.  When  we  have  pointed  out  to 
school  teachers  and  school  boards  that 


the  textbooks  used  in  their  schools  were 
unreliable  and  unfair,  they  asked  us  to 
recommend  reliable,  truthful  textbooks  to 
them  to  be  used  instead  of  the  unreliable 
textbooks. 

Gentlemen,  we  found  our  field  of  selec¬ 
tion  of  textbooks  to  be  very  limited,  to 
three  or  four  books.  Very  often  these 
books  were  not  suitable  to  the  purposes 
of  the  teachers.  The  capitalistic  system 
has  no  textbooks,  no  literature,  no  letters, 
writen  by  advocates  of  that  system. 

Socialists  say  that  lack  of  a  literature 
of  its  own  proves  the  ignorance,  weak¬ 
ness,  and  unworthiness  of  the  capitalistic 
system. 

To  some  extent,  the  State  Committees 
on  Public  Utility  Information  are  supply¬ 
ing  the  capitalistic  system  with  a  litera¬ 
ture  of  its  own.  It  is  to  be  trusted  that 
this  literature  will  develop  until  it  can 
compete  with  the  Socialistic  literature, 
which  is  stupendous. 

The  foregoing  works  done  by  the  State 
Committees  on  Public  Utility  Informa¬ 
tion,  which  are  only  a  small  part  of  the 
work  done,  appears  to  me  to  be  sufficient 
justification  for  the  institution  and  con¬ 
tinuance  of  the  committees. 


WORK  OF  THE  STATE  INFORMATION  COMMITTEES  WITH 

SCHOOLS  AND  COLLEGES 


\ 

By  Hugh  M.  Blain,  Director  of  the  Louisiana-Mississippi  Committee 


Future  generations  of  Americans  will 
be  staunch  friends  of  the  public  utilities, 
if  it  is  true  that  acquaintanceship  begets 
friendship,  and  if  the  work  of  the  infor¬ 
mation  committees  continues  to  function 


in  teaching  the  youth  of  the  land  that  the 
utility  men  are  neither  bugaboos  nor  ban¬ 
dits,  but  public  servants  supplying  the 
essentials  of  the  modern  home  and  busi¬ 
ness  ;  that  their  problems  are  the  people’s, 
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because  they  are  publicly  regulated  and 
controlled  and  rapidly  becoming  publicly 
owned  through  customer  ownership ;  that 
the  progress  of  the  community  depends 
upon  the  development  of  its  utilities. 

For  to  that  end  are  twenty  or  more  of 
the  state  committees  in  contact  with 
school  and  college  students  and  teachers 
in  more  than  thirty  states,  and  the  extent 
of  the  instruction  is  limited  only  by  the 
amount  of  money  the  utilities  are  willing 
to  invest  in  this  high-class  insurance  of 
their  business — favorable  public  opinion 
through  informing  the  citizens-to-be. 

Through  bulletins  and  pamphlets  pre¬ 
pared  for  this  purpose  and  distributed  to 
designated  departments  at  the  request  of 
the  school  authorities,  through  talks  by 
utility  men  and  women,  through  visits  to 
utility  plants,  through  lighting,  safety,  fire 
prevention  and  other  demonstrations, 
children  of  the  upper  grades  and  the  high 
schools  acquire  in  an  interesting  way  a 
clear  impression  of  the  how  and  the  why 
of  the  production,  distribution,  and  uses 
of  electricity,  gas,  transportation,  the 
telephone  and  water. 

In  regular  public  utility  courses,  special 
lectures  and  addresses  by  experts,  fel¬ 
lowships,  extension  courses,  and  co¬ 
operative  research  in  farm  electrification, 
many  college  and  university  students  in 
a  number  of  states  are  supplementing 
their  business  or  professional  education 
and  their  preparation  for  citizenship. 

And  the  most  interesting  and  satisfac¬ 
tory  phase  of  the  work  is  that  the  com¬ 
mittees  experience  no  difficulties  whatever 
in  reaching  educational  institutions,  but 
find  teachers  and  students  alike  eager  for 
real  information.  And  herein  lies  the 
reason  for  this  success :  that  no  commit¬ 
tee  thrusts  its  services  either  directly  or 
indirectly  upon  any  school,  and  that  the 


information  furnished  conforms  to  the 
true  definition  of  knowledge  and  thus 
contributes  to  the  development  of  the 
mind  and  the  possibility  of  more  abundant 
life. 

These  statements  are  substantiated  in  a 
survey  of  the  28  state  committees  just 
made.  Of  21  replying  to  my  question¬ 
naire,  16  are  working  in  one  or  more 
ways  with  the  secondary  schools,  and  17 
with  colleges  and  universities.  Three  of 
the  four  not  yet  engaged  in  educational 
work  are  just  getting  to  it  this  year,  while 
only  one  reports  conditions  unfavorable 
in  his  state.  Even  there,  however,  some 
of  the  local  utilities  carry  on  in  their  own 
communities. 

Of  the  16  working  with  schools,  14 
supply  pamphlets  or  bulletins  on  one  or 
more  of  the  utilities.  These  are  generally 
sent  or  handed  to  the  superintendents  or 
principals  with  the  offer  to  supply  their 
needs.  Invariably  requests  come  back  for 
hundreds  or  thousands  of  copies.  In  some 
schools  each  pupil  in  the  upper  grades 
and  the  high  school  is  given  a  copy.  In 
many,  teachers  of  English,  history,  civics, 
physics,  chemistry,  and  other  courses  use 
them  in  their  classes  as  the  basis  for  essav 

j 

work,  or  supplementary  to  the  regular 
courses.  In  one  instance,  students  are 
required  to  pass  written  examinations  on 
the  contents.  Many  commendatory  let¬ 
ters  from  school  authorities  testify  to  the 
importance  attached  to  this  service  by  the 
teachers. 

The  number  of  pamphlets  thus  distrib¬ 
uted  in  the  different  states  runs  from 
three  or  four  thousand  up  to  80,000,  and 
in  most  cases  the  number  is  limited  only 
by  the  expense  of  publication. 

Twelve  of  the  21  committees  report¬ 
ing  are  engaged  in  public  speaking  activi¬ 
ties  in  the  schools.  These  consist  of  talks 
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by  local  utility  men  before  the  school  as¬ 
sembly  or  special  departments ;  occasional 
addresses  by  outside  men;  demonstration 
talks  on  lighting,  safety,  fire  prevention, 
resuscitation,  and  other  subjects;  and  one 
committee  has  a  full  year’s  course  of  lec¬ 
tures  for  schools  by  utility  men.  District 
committees  handle  this  activity  in  three 
states,  local  utility  men  and  the  commit¬ 
tee  co-operating  in  the  rest.  One  state 
arranges  talks  before  schools  by  request 
only. 

“Miss  Lou”  is  now  training  members 
of  the  Woman’s  Committee  to  make  prac¬ 
tical  talks  to  grade  children.  This  co¬ 
operation  may  suggest  a  fruitful  activity 
to  other  committees. 

Again,  the  committees  report  that  this 
activity  could  be  increased  manifold  if 
they  had  the  money  to  employ  special 
help.  In  one  state  funds  have  justified 
the  establishment  of  a  Speakers’  Bureau 
conducted  by  a  separate  head.  In  that 
state  the  director  tells  me  that  money  is 
no  consideration.  Whatever  the  commit¬ 
tee  thinks  should  be  done  is  done.  Money, 
evidently,  is  not  always  the  root  of  evil. 

Among  the  lesser  activities  with  schools 
are  systematic  statewide  visitation  of  util¬ 
ity  plants  by  school  children,  in  which 
Michigan  leads  the  way  with  its  “Open 
House  Week,”  and  two  other  states  are 
following  less  thoroughly.  Many  others 
urge  this  on  their  member  companies,  but 
have  not  the  time  to  organize  for  it.  Many 
individual  plants,  notably  the  telephone 
companies,  carry  this  out  for  themselves. 
LTndoubtedly,  the  Michigan  idea  is  a  valu¬ 
able  one,  and  we  hope  as  soon  as  possible 
to  adopt  it  in  our  territory. 

Two  committees  mention  moving  pic¬ 
tures  in  schools,  one  “where  possible,”  the 
other  “by  request.”  This  might  be  made 
a  more  general  practice,  depending  en¬ 


tirely  on  local  conditions  as  in  all  of  this 
work.  Essay  contests  have  been  tried  by 
two,  but  with  indifferent  results.  The 
schools  are  overburdened  with  them. 

Practically  all  of  the  committees  an¬ 
swer  frequent  calls  for  information  for 
school  debates  and  thus  make  a  valuable 
contact.  In  my  own  case,  this  is  by  no 
means  limited  to  public  utility  informa¬ 
tion.  The  schools  answer  our  “Ask  Miss 
Lou”  question  and  answer  service  in  the 
newspapers  with  requests  for  whatever 
they  happen  to  want  at  the  time.  And  we 
never  disappoint  them. 

Of  the  17  committees  working  with 
colleges,  9  report  regular  courses  in  public 
utility  management,  economics,  regula¬ 
tion,  etc.,  in  a  number  of  institutions, 
while  8  arrange  special  series  of  lectures 
and  special  addresses.  Two  committees 
have  been  instrumental  in  establishing  fel¬ 
lowships  in  their  state  universities.  Four 
have  brought  about  the  co-operation  of 
their  agricultural  colleges  with  the  Fed¬ 
eral  government  and  the  national  associa¬ 
tions  in  farm  electrification. 

Deserving  special  mention  are  miscel¬ 
laneous  occasions  such  as  “Public  Util¬ 
ity  Week”  at  the  University  of  Illinois, 
when  addresses  were  made  and  thousands 
viewed  the  exhibits  prepared  by  the  utili¬ 
ties  ;  publicity  talks  before  school  super¬ 
intendents  and  principals  attending  sum¬ 
mer  school  in  Nebraska;  use  of  the 
A  .G.  A.  film  by  the  extension  depart¬ 
ment  of  the  Iowa  State  College;  and  the 
periodical  dinner  meeting  of  committee 
members  and  college  faculties  in  the 
Rocky  Mountain  States,  where  the  out¬ 
line  of  courses  is  freely  discussed. 

Eighteen  of  the  21  committees  have 
made  a  complete  or  partial  survey  of 
textbooks  in  schools  and  colleges.  Only 
two  found  no  objectionable  features.  One 
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was  able  to  remove  the  objectionable 
books  through  the  co-operation  of  local 
managers  and  school  principals.  The  rest 
reported  to  the  committee  of  the  national 
associations  in  charge  of  this  matter. 

Doubtless  many  of  the  committees  did 
not  name  all  of  their  educational  activi¬ 
ties,  and  those  failing  to  report  would  add 
others,  but  this  partial  survey  is  more 
than  satisfactory  in  the  array  of  accom¬ 
plishments  presented  and  certainly  gives 
promise  of  much  good  fruit  in  the  years 
to  come.  “Make  haste  slowly”  is  the 
slogan  in  this  branch  of  our  work,  as  in 
all  educational  undertakings.  We  must 
feel  our  way  and  use  the  best  judgment 
in  such  delicate  work,  or  we  are  likely  to 


overreach  ourselves.  The  testimony  of  all 
the  committees  is,  that  the  best  policy  is 
to  let  the  schools  know  what  service  we 
can  render,  get  them  to  ask  for  it,  and 
then  give  them  all  they  will  take. 

I  am  sure  you  leaders  in  the  utility  in¬ 
dustry  will  look  hopefully  to  the  future, 
when  you  consider  the  brief  existence  of 
most  -  of  the  committees  and  realize  that 
the  work  with  the  educational  institutions 
must  be  built  on  a  clean  reputation  as  dis¬ 
seminators  of  information,  for  which  at 
least  one  year  of  work  is  essential.  With 
your  full  co-operation  in  your  own  states 
and  nationally,  your  committees  can  ac¬ 
complish  all  you  may  dream  for  them. 
Without  it,  their  effort  is  in  vain. 


PUBLIC  SPEAKING  WORK  IN  OKLAHOMA 


By  E.  F.  McKay,  Director  of  the  Oklahoma  Committee 


There  is  no  story  more  filled  with  ro¬ 
mance  and  with  human  interest  than  this 
story  of  the  development  of  the  public 
utilities  and  that  is  the  story  that  we  are 
endeavoring  to  tell.  When  I  see  the  fig¬ 
ures  on  some  of  these  exhibits  and  real¬ 
ize  what  has  been  done  in  some  other 
states  I  feel  a  little  like  the  Queen  of 
Sheba  before  the  court  of  King  Solo¬ 
mon.  The  good  book  says  that  the 
Queen  of  Sheba  thought  she  had  quite 
a  splendid  court  of  her  own  until  she 
got  to  see  what  King  Solomon  had  and 
then  there  was  no  more  spirit  in  her.  I 
am  not  discouraged.  I  am  gratified  at 
the  wonderful  work  being  done  in  other 
states,  but  our  work  down  there  is 
young.  We  are  two  years  younger  than 
Illinois  in  this  information  work  and 
we  are  not  anywhere  near  as  far  along 
as  we  expect  to  be. 


Last  year  we  had  about  four  hundred 
addresses  before  the  public  on  utility 
subjects — utility  contacts  I  call  them. 
This  year  we  expect  to  have  at  least  one 
thousand.  We  have  organized  the  state 
into  forty  districts  with  a  chairman  in 
each  district  who  makes  a  monthly  re¬ 
port  on  the  work  done,  each  district  be¬ 
ing  assigned  a  definite  quota. 

I  have  put  on  the  table  back  there 
some  report  blanks  which  these  district 
chairmen  use.  Any  of  you  who  are  in¬ 
terested  are  welcome  to  take  those  with 
you.  I  also  have  placed  some  slips  there 
showing  a  newspaper  report  of  our  state 
fair  public  utility  exhibits.  This  isn’t 
for  this  year  because  the  state  fair  was 
still  on  when  I  came  here,  but  it  shows 
the  character  of  the  work  done.  We  put 
on  moving  pictures  of  utility  subjects  to 
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get  the  crowd  in,  and  then  we  lecture  to 
them  with  slides  and  maps  and  charts, 
giving  them  the  statistics  as  to  the  de¬ 
velopment  of  the  public  utility  industry. 
We  also  gave  them  this  year  a  little 
circular  which  is  also  on  the  table  at 
your  disposal,  with  the  heading  which 
says,  “Raising  Children,”  then  in  smaller 
type  “This  concerns  your  most  impor¬ 
tant  business.”  We  didn’t  put  anything 
in  that  heading  about  the  utility  busi¬ 
ness  because  it  would  be  thrown  away 
without  being  read  probably,  but  this 
heading  makes  them  read  it.  Inside  are 
given  facts  and  figures  on  the  develop¬ 
ment  of  the  utility  business  in  Okla¬ 
homa,  including  maps  showing  three 
thousand  miles  of  transmission  lines 
doubled  in  the  last  three  years  and  also 
the  natural  gas  transportation  systems 
of  the  state,  the  only  state  in  the  union 
that  has  no  manufactured  gas,  yet  we 
are  interested  in  this  manufactured  gas 
convention  and  intensely  interested. 

It  has  been  said  several  times  that 
some  of  the  executives  are  not  particu¬ 
larly  interested  in  this  work  or  perhaps 
haven’t  sufficiently  grasped  the  work. 
We  have  very  little  trouble  of  that  kind 
in  Oklahoma,  but  we  do  have  some.  One 


executive  in  a  good-sized  town  told  me 
that  we  had  better  have  no  addresses  in 
his  town  as  he  had  no  trouble  on  hand. 
Of  course,  that  is  exactly  the  time  that  we 
make  the  addresses.  In  time  of  peace 
prepare  for  war. 

It  is  a  little  like  the  case  of  the  farmer. 
We  sent  a  farmer  at  our  expense  to  re¬ 
port  on  a  farm  electrification  develop¬ 
ment  going  on  in  the  state  and  to  com¬ 
municate  with  us.  He  was  a  regular 
dirt  farmer,  and  he  came  back  to  tell  us 
how  it  looked  to  him,  and  he  said :  “It 
looks  like  this,  it  is  a  wonderful  devel¬ 
opment  and  it  would  be  a  fine  thing  for 
our  people,  but  we  have  got  lots  of  edu¬ 
cational  work  to  do  before  we  get  them 
to  take  it  up.  It  is  a  little  bit  like  trying 
to  learn  a  calf  to  drink  milk.  Every¬ 
body  except  the  calf  knows  what  they 
are  trying  to  do.  It  is  the  best  thing  to 
do  for  them  but  they  don’t  understand.” 

We  don’t  know  of  many  that  don’t 
understand,  but  of  a  few;  however  they 
are  making  fine  headway.  We  are  get¬ 
ting  good  support  in  the  work  and  we 
expect  to  make  a  good  record  this  year 
and  each  year. 


SECOND  SESSION 


Thursday  Afternoon ,  October  15,  1925. 


The  Chairman:  The  first  order  of  business  is  the  report  of  the  Nominating 
Committee. 


REPORT  OF  THE  NOMINATING  COMMITTEE 


C.  W.  Person  (New  York,  N.  Y.)  :  In  the  absence  of  Mr.  A.  C.  Watt,  chairman 
of  the  Nominating  Committee,  I  will  read  the  report  of  that  committee. 

“After  a  careful  consideration,  the  Nominating  Committee  of  the  Publicity  and 
Advertising  Section  unanimously  nominates  Frank  L.  Blanchard  as  chairman 
of  the  Section,  and  Arthur  W.  Hawks,  Jr.,  Vice-Chairman  of  the  Section.” 

(Upon  motion,  duly  seconded  and  carried,  the  report  of  the  Nominating  Commit¬ 
tee  zvas  accepted,  and  the  Secretary,  as  instructed,  cast  one  unanimous  ballot  for  the 
election  of  the  officers  as  nominated.) 

The  Chairman:  I  consider  it  quite  an  honor  to  be  chosen  for  a  second  time  to 
fill  the  position  of  Chairman  of  this  Section.  The  work  of  the  Section  has  been 
exceedingly  interesting  to  me  and  I  have  devoted  a  great  deal  of  attention  to  it. 
I  think  we  have  made  some  progress  as  was  indicated  by  the  reports  submitted 
at  yesterday’s  meeting.  We  are  going  to  start  the  new  year  with  a  lot  of  pep 
and  enthusiasm  and  we  bespeak  your  kindly  help  and  cooperation  in  carrying 
on  the  work. 


THE  STORY  THE  PUBLIC  OUGHT  TO  KNOW 


By  Charles  A.  Munroe,  Chairman  of  the  Board,  Laclede  Gas  Light  Co.,  St. 

Louis,  Mo. 


The  subject  on  which  I  have  been  asked 
to  address  you  is  “What  the  Public 
Should  Know.”  This  means  of  course 
what  the  public  should  know  of  our  busi¬ 
ness,  and  in  its  application  to  this  audi¬ 
ence  it  means  what  facts  the  Committee 
on  Public  Utility  Information  should  em¬ 
phasize  in  order  that  the  public  may 
understand  our  business. 


I  am  not  going  to  take  your  time  to 
elaborate  on  the  effectiveness  of  these 
committees ;  sufficient  it  is  to  refer  to  two 
of  their  accomplishments,  in  order  to  sat¬ 
isfy  anyone  who  may  still  have  a  lingering 
doubt  in  his  mind  as  to  the  necessity  of 
this  work. 

In  the  year  1919,  when  the  first  corn- 
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mittee  was  formed,  public  utility  securi¬ 
ties  were  passing  through  their  darkest 
hour.  Many  of  you  will  remember  an  ad¬ 
dress  which  was  delivered  before  the  first 
annual  convention  of  this  Association,  by 
an  officer  of  one  of  the  largest  banks  in 
New  York.  In  this  address  the  speaker 
reviewed  the  public  utility  situation.  I 
listened  to  it  attentively  and  could  not 
find  in  it  one  crumb  of  comfort,  and  I 
don’t  believe  anyone  who  heard  that  ad¬ 
dress  was  encouraged  to  purchase  securi¬ 
ties  in  a  public  utility  enterprise. 

I  do  not  criticize  the  speaker  as  not  por¬ 
traying  the  facts  exactly  as  they  were,  be¬ 
cause,  unfortunately,  he  was,  but  I  refer 
to  it  simply  to  show  to  what  a  terrible 
state  public  utility  securities  had  fallen. 

The  banks  and  investment  houses  were 
almost  ashamed  to  admit  that  they  had 
ever  had  any  connection  with  public  util¬ 
ity  companies  or  their  securities.  It  was 
almost  impossible  to  find  purchasers  for 
these  securities  at  any  price. 

From  the  time  that  the  Committee  on 
Public  Utility  Information  took  hold  of 
this  situation,  there  began  to  be  a  change 
in  public  sentiment.  Shortly,  one  after 
another  of  the  financial  papers  took  up  the 
story  of  the  wonderful  stability  of  public 
utility  securities,  as  evidenced  by  their 
ability  to  stand  the  stress  incident  to  the 
war  and  its  aftermath,  until  it  was  only 
a  year  or  two  before  all  the  financial  pa¬ 
pers  and  most  of  the  bankers  and  invest¬ 
ment  houses  were  recommending  as  a 
sound  investment,  public  utility  securities. 

It  is  without  question  that  these  securi¬ 
ties  would  have  returned  to  public  favor 
if  there  had  been  no  committees  on  public 
utility  information;  but  it  is  also  without 
question  that  had  it  not  been  for  the  com¬ 
mittees  on  public  utility  information,  the 
interest  in  these  companies  would  have 


been  evidenced  less  quickly  and  there 
would  have  been  less  uniformity  of  opin¬ 
ion  as  to  the  stability  and  future  of  this 
class  of  securities. 

If  this  job,  which  was  well  done  by 
these  committees,  was  the  only  thing  that 
they  ever  did,  they  have  more  than  justi¬ 
fied  their  existence. 

It  is  generally  believed,  not  only  by 
people  in  private  life  but  by  those  occupy¬ 
ing  public  positions,  that  the  welfare  of 
the  community  is  linked  with  the  prosper¬ 
ity  and  efficiency  of  the  utility.  The  estab¬ 
lishment  of  this  belief  in  the  minds  of  the 
people  is  due  to  the  work  of  the  com¬ 
mittees,  and  this  is  the  other  notable 
achievement  to  which  I  referred. 

Within  the  last  month  a  city  official  in 
charge  of  public  utilities  told  me  that  the 
people  in  that  city  had  come  to  learn  that 
public  utilities  should  not  only  be  fairly 
but  generously  treated,  because  the  wel¬ 
fare  of  the  community  was  dependent 
upon  the  welfare  of  the  utility.  Now 
where,  pray,  did  this  official  get  this  point 
of  view?  It  came  from  the  work  of  these 
Committees  on  Public  Utility  Informa¬ 
tion.  In  season  and  out  of  season  and  in 
nearly  every  article  they  have  put  out, 
this  economic  truth  has  been  asserted. 

It  would  have  been  impossible  in  the 
time  the  committees  have  been  at  work, 
to  have  convinced  the  public  of  this  eco¬ 
nomic  truth,  had  it  not  been  for  the  work 
of  the  companies  in  distributing  securi¬ 
ties  to  their  customers.  Until  the  customer 
was  a  stockholder,  he  was  interested 
neither  in  the  economic  problems  of  the 
public  utility  business,  nor  in  the  distress 
of  the  public  utility  owner.  As  soon  as 
the  customer  became  an  owner  in  the  busi¬ 
ness,  his  interest  became  such  that  he 
would  carefully  read  and  digest  informa¬ 
tion  pertaining  to  public  utility  companies 
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put  into  his  hands.  As  a  result  he  has 
learned  and  understands  the  problems  of 
the  business. 

It  is  estimated  that  there  are  2,611,279 
customer-owners,  and  I  believe  it  no  ex¬ 
aggeration  to  say  that  75  per  cent  of  these 
customer-owners  have  an  intelligent  opin¬ 
ion  on  the  fundamentals  of  our  business. 
It  is  because  of  this  intelligent  opinion, 
and  not  because  of  the  fact  that  these  cus¬ 
tomers  are  stockholders  of  the  utilities, 
that  we  have  in  regulatory  bodies,  in  the 
administrative  and  legislative  halls,  indi¬ 
viduals  who  recognize  that  cost  of  pro¬ 
duction,  value  of  service,  and  a  fair  re¬ 
turn  on  the  value  of  the  property  are  the 
basis  of  the  price  charged  by  the  utility. 

Notwithstanding  the  achievements  re¬ 
ferred  to,  there  is  still  a  vast  amount  of 
work  to  be  done  by  the  committees. 

In  order  to  get  the  confidence  of  the 
people  it  is  necessary  for  them  as  a  major 
premise  to  believe  in  the  honesty  of  the 
business,  and  that  it  is  conducted  by  hon¬ 
est  and  conscientious  executives  who  are 
earnestly  striving  to  render  adequate  pub¬ 
lic  service  at  a  fair  price,  and  to  this  end  it 
is  necessary,  wherever  the  opportunity 
presents  itself,  to  emphasize  the  fact  that 
the  executives  and  employes  of  public 
utility  corporations  understand  and  ac-- 
knowledge  that  they  are  under  as  distinct 
and  grave  a  responsibility  to  the  commun¬ 
ity  they  serve,  as  are  the  protectors  of  the 
safety  and  peace  of  the  community. 

It  is  necessary  that  the  public  under¬ 
stand  the  importance  and  stability  of  the 
gas  industry,  and  to  this  end  the  commit¬ 
tees  should  refer  to  the  essential  facts  in 
regard  to  the  business.  They  must  tell  the 
public  what  an  important  place  the  gas  in¬ 
dustry  holds  in  our  economic  scheme  of 
things.  The  public  should  be  told  that  the 
artificial  gas  companies  supply  gas  to  up¬ 


wards  of  nine  million  meters  and  these 
meters  serve  approximately  forty-five  mil¬ 
lion  people;  that  through  the  mains  of 
these  companies  there  is  distributed  an¬ 
nually  approximately  three  hundred  bil¬ 
lion  cubic  feet  of  gas ;  that  the  companies 
purchase  and  use  annually  more  than 
eight  million  tons  of  coal  and  six  hundred 
and  fifty  million  gallons  of  oil. 

The  public  should  realize  that  the  com¬ 
bined  street  main  system  of  artificial  gas 
companies  operating  in  this  country,  ag¬ 
gregate  more  than  seventy  thousand 
miles;  that  the  annual  revenue  from  the 
sale  of  artificial  gas  is  four  billions  of  dol¬ 
lars  and  that  the  industry  represents  an 
investment  of  four  and  one  quarter  billion 
dollars.  Of  more  consequence  than  the 
importance  of  the  business  is  its  field  for 
development.  The  public  should  be  told 
that  the  business  has  increased  more  than 
50  per  cent  in  the  last  ten  years,  and  that 
the  industrial  and  space  heating  load  has 
opened  up  fields  for  the  distribution  of  its 
product,  which,  when  occupied,  will  re¬ 
quire  a  volume  of  sales  ten  times  in  ex¬ 
cess  of  the  sales  at  the  present  time. 

Comparisons  are  odious — whereas  thir¬ 
ty-six  dollars  per  year  would  perhaps  be 
a  high  figure  for  the  average  customer  of 
other  utilities,  such  as  water,  electricity 
and  telephone,  an  average  bill  of  three 
hundred  and  sixty  dollars  per  meter  per 
year  is  not  an  unreasonable  one  to  look 
for  when  this  industry  supplies  all  the 
heat  for  the  preparation  of  food,  the 
laundry,  refrigeration,  and  heat. 

A  single  example  is  sufficient  to  empha¬ 
size  the  necessity  for  constantly  referring 
to  the  importance  and  stability  of  the  in¬ 
dustry.  You  will  remember  only  a  few 
years  ago,  an  economist  of  nation-wide 
repute  stated  that  electric  light  and  power 
securities  were  good  but  that  the  gas 
business  was  a  decadent  industry,  and 
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that  the  securities  of  such  companies 
should  be  closely  scrutinized.  The  gentle¬ 
man  in  question  was  fair  enough,  when 
the  facts  were  drawn  to  his  attention,  to 
change  his  opinion. 

However,  if  the  committees  will  do 
their  duty  in  getting  the  message  to  the 
public  as  to  the  importance  and  stability 
and  future  prospects  of  our  industry, 
there  will  be  no  occasion  whatever  for 
mistakes  similar  to  that  referred  to. 

The  committees  can  be  of  great  assis¬ 
tance  in  enabling  the  companies  to  secure 
an  adequate  service  charge. 

Public  utilities,  especially  the  electric 
light  companies  and  the  gas  companies, 
are  accumulating  a  vast  number  of  cus¬ 
tomers  who  pay  small  yearly  bills,  and  an 
ever  increasing  proportion  of  the  cus¬ 
tomers  of  these  utilities  are  not  paying 
sufficient  money  to  reimburse  the  utility 
for  the  cost  of  supplying  the  service. 
Many  of  these  customers  are  residing  in 
apartments  and  abundantly  able,  and,  as 
far  as  I  know,  entirely  willing  to  pay 
whatever  it  costs  to  render  the  service,  yet 
are  not  making  such  payments. 

In  the  interests  of  the  entire  public,  no 
customer  should  be  furnished  at  a  loss 
and  this  economic  truth  should  be  con¬ 
stantly  asserted. 

It  will  be  easy  to  get  a  service  charge 
adequate  to  meet  the  situation  when  the 
public  are  thoroughly  informed  as  to  the 
necessities  for  such  a  charge. 

The  committees  can  assist  the  entire 
industry  in  securing  an  amendment  to  the 
public  utility  laws  so  as  to  enable  com¬ 
panies  to  operate  under  the  indeterminate 
permit.  Since  the  days  of  regulation  it  is 
no  longer  necessary  for  a  community  to 
wait  until  the  expiration  of  the  franchise 


before  it  can  get  the  utility  to  correct  its 
rates  and  service.  At  all  times  matters  of 
this  kind  can  be  taken  up  and  promptly 
disposed  of. 

It  is  now  recognized  that  there  should 
be  no  duplication  of  investment  in  the 
public  utility  field,  and  it  is  inconceivable 
that  it  should  be  to  the  interest  of  any 
community  to  have  the  established  service 
removed. 

It  would  be  manifestly  unfair  to  in¬ 
clude  in  the  rate  a  sum  sufficient  to  amor¬ 
tize  the  investment  during  the  life  of  the 
municipal  grant,  and  yet  this  is  precisely 
what  should  be  done  unless  the  companies 
are  permitted  to  operate  under  inde¬ 
terminate  permits.  All  the  arguments  for 
limited  permit  grants  from  municipalities 
have  disappeared  since  the  era  of  regula¬ 
tion,  and  this  fact  you  gentleman  must 
get  home  to  the  public. 

The  tendency  to  tax  public  utility  prop¬ 
erties  on  a  basis  different  and  higher  than 
other  property  is  taxed,  is  one  which 
should  receive  the  attention  of  the  com¬ 
mittees.  It  should  be  pointed  out  to  the 
public  that  to  assess  the  property  of  a 
public  utility  on  a  higher  basis  than  other 
property,  means  an  increased  burden  on 
the  person  who,  of  necessity,  must  use 
the  service,  to  the  exemption  of  the  prop¬ 
erty  owner  who,  by  reason  of  absence 
from  the  community  or  other  causes,  has 
no  necessity  for  the  service. 

The  committees  should  not  overlook  an 
opportunity  to  inform  the  public  as  to  the 
necessity  for  reducing  the  heat  units  in 
gas,  as  a  conservation  measure,  and  also 
to  point  out  that  a  hard  gas  with  uniform 
heat  content  is  more  efficient  than  a  gas 
with  a  fluctuating  heat  content;  that  the 
introduction  of  oil  into  the  process  of  gas 
manufacture  improves  the  heat  content  at 
the  expense  of  uniformity. 
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In  conclusion,  it  is  my  opinion  that  the 
executive  of  a  public  utility  has  no  more 
important  task  to  perform  than  to  give  to 
the  work  of  the  Committee  on  Public 
Utility  Information  in  his  state,  the  time 


and  thought  necessary  to  enable  that  com¬ 
mittee  to  disseminate  this  information,  so 
vital  to  our  business,  and  to  do  it  so  effec¬ 
tively  and  well,  that  the  public  will  under¬ 
stand  it. 


THE  PUBLIC’S  INTEREST  IN  INFORMATION  COMMITTEE 

WORK 


By  F.  W.  Crone,  Director  of  the  New  York  Committee. 


I  have  sat  in  these  meetings  listening  to 
the  previous  speakers  with  a  great  deal  of 
interest  and  with  complete  agreement,  be¬ 
cause  each  one  of  them  somewhere  along 
the  line  said  something  that  I  had  thought 
I  was  going  to  say.  The  net  result  is  that 
there  seems  to  be  very  little  left  for  me  to 
say.  It  may  be  that  you  can’t  tell  a  good 
story  too  often,  but  I  don’t  believe  you 
can  tell  it  successfully  to  the  same  audi¬ 
ence  two  days  running. 

Public  utilities  are  affected  with  a  pub¬ 
lic  interest.  By  that  same  token  this  com¬ 
mittee  work  of  ours  is  very  directly  af¬ 
fected  with  a  public  interest  because  it  is 
the  utilities  talking  to  the  public  they 
serve.  I  think  that  interest  is  being  recog¬ 
nized  by  the  people  we  deal  with,  the  edi¬ 
tors,  the  makers  of  programs  and  others, 
and  I  think  because  it  is  realized  our  ma¬ 
terial  gets  a  different  reception  by  these 
people  from  the  reception  they  give  to 
what  is  ordinarily  known  as  “hand-out” 
stuff  or  press  agent  stuff.  They  realize 
that  the  material  of  our  committees  is 
affected  with  a  public  interest,  that  it  is 
being  put  out  not  alone  to  serve  the  utili¬ 
ties  but  to  serve  the  public. 

It  seems  to  me  a  little  bit  unfortunate 
that  our  committee  work  is  so  often  re¬ 
ferred  to  in  the  industry  as  “publicity” 
work.  It  is  that.  We  get  our  results 


through  publicity,  but  it  is  a  good  deal 
more  than  publicity  work.  It  is  education¬ 
al  work  and  educational  work  that  is  af¬ 
fected  with  a  public  interest  and  benefits 
the  public.  The  only  way  in  which  it  suc¬ 
ceeds  is  because  it  has  that  public  interest 
emphasized  directly  in  the  way  in  which 
we  shape  our  material  and  present  it  for 
use. 

Mr.  Sloan,  the  chairman  of  our  com¬ 
mittee  in  New  York  State,  has  defined  the 
committee  work  as  a  job  of  interpreting 
the  utilities  to  the  public  and  of  interpret¬ 
ing  the  public  to  the  utilities.  I  found  it 
a  good  deal  harder  sometimes  to  interpret 
the  public  to  the  utilities  than  to  interpret 
the  utilities  to  the  public. 

We  have  in  our  state,  as  I  assume  there 
are  in  every  other  state,  executives  who 
think  of  this  as  a  publicity  job  of  some 
character.  They  don’t  understand  quite 
what  it  is  about  and  because  it  is  a  techni¬ 
cal  job  they  don’t  understand  how  we 
have  to  go  about  it  and  the  manner  in 
which  the  material  must  be  selected  and 
must  be  presented,  always  with  the  point 
of  view  of  the  interest  of  the  public  which 
is  affected.  We  are  working  on  those  ex¬ 
ecutives  just  as  the  committees  in  every 
other  state  are  working  on  executives  and 
their  kindred  turn  of  mind. 
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I  had  a  rather  striking  illustration  of 
the  degree  to  which  our  work  is  affected 
with  the  public  interest.  A  few  months 
after  our  committee  had  been  started  I 
was  talking  with  the  chairman  of  the 
Public  Service  Commission  about  it  and 
he  approved  it  in  the  most  unqualified 
terms.  He  said,  “W ell,  it  is  a  mighty  good 


thing  you  are  starting  and  I  wish  the  utili¬ 
ties  had  done  it  a  long  time  ago.  It  is 
going  to  make  our  work,  the  work  of  us 
commissioners,  a  great  deal  more  useful.” 

I  think  that  was  the  best  illustration  of 
the  public  interest  affected  and  the  results 
that  this  work  will  get  that  I  know  of. 


MICHIGAN’S  SECOND  OPEN  HOUSE  WEEK 


By  Alfred  Fischer,  Director  of  the  Michigan  Committee. 


In  the  first  place,  the  job  of  the  In¬ 
formation  Director  in  preparing  an  effort 
such  as  this  is  twofold.  It  is  his  responsi¬ 
bility  first  of  all  to  prepare  the  company 
which  is  going  into  the  program  for  its 
effort,  and  secondly,  to  prepare  the  ma¬ 
terial  which  at  some  later  time  and 
through  some  various  changes  locally  will 
go  to  the  public.  He  must  not  only  help 
with  the  organization  of  the  company, 
but  he  must  help  with  the  promotion  mat¬ 
ter  which  in  its  final  form  is  going  to  be 
instrumental  in  building  up  attendance. 

And  so  it  was  desirable  that  we  begin 
early.  We  worked  on  this  material  more 
or  less  all  through  the  summer.  We 
watched  the  trade  and  the  technical  press, 
the  material  which  came  from  other  In¬ 
formation  Bureaus  for  suggestions,  for 
stories  which  we  could  work  into  the 
form  of  interviews  which  could  be  given 
out  locally  with  the  names  of  local  mana¬ 
gers  filled  in  and  presented  to  local  news¬ 
papers.  We  watched  for  suggestions 
which  would  be  useful  in  advertising, 
which  would  tend  to  stimulate  curiosity 
and  interest  in  the  properties  which  we 
wanted  to  show. 

Meanwhile  we  learned  from  the  various 
companies  that  they  intended  to  partici¬ 


pate  and  they  wrote  to  us  for  suggestions, 
and  in  every  instance  where  it  was  geo¬ 
graphically  possible  we  made  a  visit  to 
that  company.  Last  year  we  were  required 
to  sit  in  with  a  number  of  companies  that 
had  meetings  of  their  superintendents  and 
tell  them  at  first  hand  just  what  we  were 
shooting  at.  We  advised,  for  instance, 
dress  rehearsals,  so  to  speak,  where  the 
office  force  was  to  be  taken  through  the 
plant  by  the  guides  at  the  plant  and  vice 
versa.  We  made  suggestions  and  recom¬ 
mendations  with  respect  to  transportation 
by  giving  clear  directions  on  how  to  get 
there  and  in  some  instances  the  companies 
took  on  the  matter  of  transportation  by 
furnishing  buses.  All  those  things  were 
done  in  greater  or  less  degree  as  requested 
by  the  companies. 

The  last  and  most  emphatic  thing  that 
we  urged  upon  them  all  was  that  in  each 
property  some  one  be  delegated  to  make 
the  Open  House  Week  his  business,  to 
see  it  through  from  the  standpoint  of  in¬ 
ternal  organization  and  from  the  stand¬ 
point  of  promotion.  Where  this  was  fol¬ 
lowed  out  the  effort  was  a  success  in 
every  instance  from  the  standpoint  of  at¬ 
tendance. 

The  results  are  not  yet  known  but  a 
few  telegrams  which  were  sent  here  from 
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a  few  of  the  companies  indicate  that  our 
attendance  this  year  throughout  the  state 
will  run  somewhere  between  thirty  and 
thirty-five  thousand  men  and  women,  col¬ 
lege  and  high  school  students,  who  went 
through  public  utility  plans,  as  compared 
with  about  sixteen  thousand  last  year. 

Now  in  addition  to  the  business  of 
visiting  the  plants  there  went  from  our 
office  to  every  luncheon  club  in  the  state 
and  to  the  principals  of  high  schools  an 
invitation  to  visit  the  local,  plants  or  to 
schedule  our  office  or  request  of  their 
local  utility  man  a  speaker  during  that 
week  or  as  close  to  that  week  as  possible. 
I  am  pleased  to  report  that  we  had  speak¬ 
ers  or  plant  inspections  by  some  sixty  per 
cent  of  all  of  the  luncheon  clubs  in  the 
State  of  Michigan. 

We  obtained  a  splendid  lot  of  coopera¬ 
tion  in  several  cities  from  the  Woman’s 
Public  Information  Committee  members. 
The  state  headquarters  in  Michigan  are  at 
Jackson  in  the  offices  of  the  Consumers 
Power  Company.  The  girls  over  there 
started  to  plan  plant  tours  and  some  sort 
of  outing  for  all  of  the  club  women  of 


Jackson,  but  found  there  were  too  many 
and  finished  by  inviting  the  officers. 

In  two  or  three  cities,  among  them 
Grand  Rapids,  Kalamazoo,  and  Muske¬ 
gon,  they  found  it  necessary  to  keep  their 
plants  open  in  the  evening  in  order  to  take 
care  of  crowds  and  to  accommodate  some 
groups  and  organizations  who  could  not 
come  in  the  daytime.  I  brought  along  with 
me  a  one-half  page  ad  which  announced 
the  extra  schedule  of  plant  operation  in 
the  evening  at  Kalamazoo,  stating  down 
at  the  bottom  “free  buses  from  our  office 
to  the  gas  and  electric  plants  and  return.” 

We  believe  we  have  made  a  wholesome 
contact  with  this  effort  and  several  of  the 
other  states  and  some  of  the  holding  com¬ 
panies  and  individual  companies  from 
their  correspondence  have  indicated  an  in¬ 
terest.  Everything  which  we  have  on  this 
whole  subject  is  at  the  disposal  of  the  in¬ 
dustry  and  I  have  the  sentiment  of  my 
committee  that  if  any  company  or  any 
state  association  or  any  group  desires  to 
plan  an  Open  House  Week  that  if  a  visit 
from  the  Michigan  Director  would  be  of 
any  assistance  whatever  that  he  is  to  be 
considered  as  available. 


BY-PRODUCTS  OF  THE  INFORMATION  COMMITTEE 

MOVEMENT 


By  Philip  H.  Gadsden,  Vice-President,  United  Gas  Improvement  Co.,  Philadel¬ 
phia,  Chairman,  Pennsylvania  Committee 


In  order  to  emphasize  some  of  the 
points  which  I  have  in  mind  to  talk  to  you 
about  this  afternoon,  I  think  it  would  be 
helpful  if  I  in  a  very  cursory  way  ran 
over  the  history  of  this  movement. 

The  development  of  publicity  so  far  as 
it  applies  to  public  utilities  has  happened 
within  the  last  four  or  five  years.  Publi¬ 


city  so  far  as  we  know  it  today  in  the  pub¬ 
lic  utility  field  was  unknown  for  long. 
The  first  one  of  our  associations  to  organ¬ 
ize  a  publicity  department  as  distinct  from 
the  magazine  department  did  so  about 
1913.  The  first  one  of  these  committees 
organized  was  in  1919  and  the  first  meet¬ 
ing  of  directors  of  state  committees  was 
held,  I  think,  at  the  meeting  of  the  Ameri- 
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can  Gas  Association  in  Chicago  about 
1920,  just  five  years  ago. 

To  give  you  some  adequate  conception 
of  the  great  development  of  this  move¬ 
ment  since  that  time  I  will  say  that  that 
meeting  of  directors  was  not  scheduled  on 
the  program,  no  public  notice  of  it  was 
given,  but  almost  surreptitiously  some  ten 
or  twelve  men,  interested  in  public  utili¬ 
ties,  in  publicity,  met  in  a  little  room  in 
one  of  the  hotels  in  Chicago,  a  room  just 
big  enough  to  accommodate  them.  They 
didn’t  know  each  other.  Each  man  got  up 
and  said  “My  name  is  John  Smith  from 
so  and  so.”  They  had  no  program,  they 
had  no  policy,  they  were  just  groping  in 
the  dark.  That  was  five  years  ago. 

To  show  you  the  extraordinary  lack  of 
interest  on  the  part  of  the  industry  in  a 
movement  which  we  are  now  so  interested 
in  and  in  which  we  are  now  taking  such 
great  pride,  I  was  the  sole  representative 
of  the  industry  at  that  meeting  outside  of 
this  handful  of  publicity  men.  It  was 
.  absolutely  unknown. 

Now  we  pride  ourselves  upon  having 
made  very  great  advances  in  the  move¬ 
ment.  From  a  little  group  of  men  meeting 
in  a  small  back  room  in  a  hotel  we  see 
today  where  the  movement  has  assumed 
such  proportions  that  it  is  almost  monopo¬ 
lizing  the  program  of  the  American  Gas 
Association.  We  have  great  reason  to  be 
gratified  at  the  progress  we  have  made, 
but  there  are  certain  lines  along  which  it 
seems  to  me  we  haven’t  made  anything 
like  the  progress  that  we  have  a  right  to 
expect. 

The  papers  which  have  been  read  at 
this  meeting  and  the  talks  which  have 
been  made  have  almost  all  been  confined 
to  the  benefits  which  the  companies  have 
received  by  informing  and  educating  the 
public  mind.  The  primary  purpose  of  this 


movement,  of  course,  was  to  inform  the 
public,  mold  public  opinion,  if  you  please. 
One  of  the  humorous  phases  of  the  situ¬ 
ation  is  that  a  group  of  men  such  as  our¬ 
selves  in  the  gas  business  and  in  the  elec¬ 
tric  light  and  power  business  and  tele¬ 
phone  business,  who  absolutely  know 
nothing  about  publicity  themselves,  arro¬ 
gate  to  themselves  the  knowledge  and  the 
equipment  necessary  to  acquaint  the  pub¬ 
lic. 

Now  the  point  that  I  want  to  emphasize 
this  afternoon  is  that  the  great  work  be¬ 
fore  this  movement  is  subjective  and  not 
objective.  We  have  made  very  gratifying 
strides  along  the  line  of  reaching  out  and 
advising  the  public  about  the  facts  of  our 
industry,  but  we  have,  in  my  judgment, 
made  surprisingly  little  progress  in  con¬ 
vincing  the  individual  public  utility  execu¬ 
tive  of  the  value  of  this  work.  Collective¬ 
ly,  as  an  industry,  we  are  committed  to  it. 
We  attend  these  conventions  and  en  masse 
we  all  approve  of  it,  but  these  same  exe¬ 
cutives,  when  they  go  home,  forget  all 
about  it.  They  appropriate  the  money 
necessary  to  support  the  committee  but 
most  of  them  give  no  thought  or  attention 
whatever  to  the  work. 

In  addition  to  that,  the  ordinary  public 
utility  executive  hasn’t  any  conception  of 
the  real  value  of  this  kind  of  work  as 
applied  to  his  own  business.  He  thinks  it 
is  a  splendid  thing  to  be  done  collectively. 
When  you  call  his  attention  to  some  out¬ 
standing  act  on  the  part  of  some  other 
public  utility  man  he  thinks  it  is  fine,  but 
he  doesn’t  pass  it  down  the  line  to  his  own 
people. 

Now  to  my  mind  one  of  the  great  obsta¬ 
cles  of  this  committee  movement  has  been 
to  educate  ourselves  along  the  lines  of 
publicity.  Public  utility  people,  before  the 
establishment  of  Public  Service  Commis¬ 
sions,  were  engaged  in  the  fiercest  kind  of 
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competition  among  themselves  not  only 
within  the  industry  but  one  industry 
against  the  other  one,  and  there  grew  up 
in  the  whole  industry  a  feeling  that  it 
wasn’t  wise  to  say  anything  about  the 
business.  It  was  imprudent  to  give  the 
facts  about  your  own  business.  I  know 
of  an  industry  that  wouldn’t  tell  their  own 
people  the  cost  of  the  manufacture  of  gas. 
for  fear  that  it  would  get  out  to  some 
competitor. 

That  school  has  bred  into  the  public 
utility  people  of  this  country  a  feeling 
which  is  difficult  to  overcome.  The  great 
task  before  these  directors  is  not  so  much 
to  educate  or  mold  the  opinion  of  the  pub¬ 
lic  but  to  get  the  individual  executives  of 
the  industry  fully  in  sympathy  with  the 
real  principle  of  this  movement;  and  that 
is,  that  the  public  are  entitled  to  have  all 
of  the  facts  of  our  business,  not  some  of 
them,  all  of  the  facts ! 

Why,  gentlemen,  the  very  fact  that  we 
are  now  a  regulated  monopoly  carries 
with  it  the  obligation  on  the  part  of  the 
industry  to  fully  acquaint  the  public  with 
everything  connected  with  our  business ! 
That  is  the  protection  of  our  business,  and 
yet  our  people  don’t  realize  it.  To  my 
mind,  the  great  argument  which  is  going 
to  defeat  government  or  municipal  owner¬ 
ship  of  our  properties  is  the  work  which 
these  committees  are  doing.  It  is  secrecy, 
it  is  withholding  facts,  which  arouses  sus¬ 
picion.  When  you  look  at  it  from  the 
standpoint  that  we  have  been  permitted 
to  do  a  certain  business  essential  to  the 
public  welfare  in  a  community,  why 
shouldn’t  they  have  all  of  the  facts — 
everything  ? 

Now,  we  are  a  long  ways  from  that,  but 
in  my  judgment  this  movement  as  it  goes 
along,  if  properly  directed,  is  going  to  ac¬ 
complish  a  tremendous  work  in  informing 
and  educating  ourselves  to  a  proper  con¬ 


ception  of  the  responsibilities  which  we 
owe  to  the  communities  we  serve.  Our 
pathway  will  be  made  easy  to  the  extent 
that  we  take  the  public  into  our  confidence 
on  all  the  affairs  of  our  business. 

Therefore,  it  seems  to  me  that  one  of 
the  unexpected  results  of  this  movement, 
which  was  inaugurated  for  an  entirely 
different  purpose,  has  been  to  bring  our 
own  people  to  a  realization  of  the  duty  we 
owe  to  the  public  to  inform  it  of  our 
afifairs. 

Another  great  benefit  from  the  com¬ 
mittee  movement  which  has  come  under 
my  personal  observation  has  been  the 
bringing  together  at  a  common  meeting 
place  with  a  common  objective  the  high 
executives  of  great  properties  who  before 
that  time  never  met  except  in  some  social 
way. 

To  illustrate  just  what  I  have  in  mind, 
the  Executive  Committee  of  the  Pennsyl¬ 
vania  Committee  is  composed  of  the 
President  of  the  Philadelphia  Electric 
Light  Company,  the  President  of  the 
Philadelphia  Rapid  Transit  Company,  the 
Vice  President  of  the  Bell  Telephone 
Company  and  myself,  the  Vice  President 
of  the  United  Gas  Improvement  Com¬ 
pany.  Before  that  committee  was  organ¬ 
ized  I  think  I  am  safe  in  saying  that  the 
responsible  executives  of  those  great 
properties  had  never  sat  down  together 
anywhere  at  the  same  time.  They  knew 
each  other  in  a  social  way.  There  was 
practically  no  communicative  interest. 

Now  what  has  happened?  We  meet 
regularly  twice  a  month.  We  started  off 
by  meeting  once  a  week.  We  meet  now 
every  two  weeks  at  a  stated  time.  Those 
executives  attend  those  meetings  as  they 
attend,  well,  I  was  going  to  say  as  they 
attend  the  meetings  of  the  bank  directors 
where  they  get  a  fee.  They  don’t  get  a  fee 
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but  they  attend  just  about  as  promptly. 
We  not  only  discuss  the  material  that  goes 
in  the  bulletin  but  frequent  contact  has 
brought  about  a  relationship  between 
those  four  properties  which  results  in  our 
discussing  the  matters  which  we  never 
dreamed  of  talking  to  each  other  about 
before. 

All  the  various  community  matters  up¬ 
on  which  the  executives  of  great  proper¬ 
ties  are  approached,  matters  of  special 
editions  of  newspapers,  we  will  say,  mat¬ 
ters  of  advertising,  applications  for  con¬ 
tributions,  all  of  the  various  things  of 
that  kind  which  all  of  us  are  familiar  with 
and  which  up  to  that  time  we  had  each 
handled  individually  without  knowing 
what  the  other  properties  were  going  to 
do,  we  now  clear  through  this  committee. 
It  has  come  to  be  a  clearing  house  for  a 
great  number  of  the  questions  which  pre¬ 
vious  to  this  time  had  been  handled  in¬ 
dependently.  There,  it  seems  to  me,  we 
have  marked  out  for  us  what  is  going  to 
be  one  of  the  great  functions  of  these 
committees. 

When  they  started  out,  these  directors 
were  engaged  by  us  to  help  interpret  the 
companies  to  the  public,  to  inform  and  to 
mold  public  opinion  along  lines  of  policy 
which  we  lay  down.  I  can  visualize  the 
time  when  these  directors,  becoming  more 
and  more  conversant  with  our  problems, 
trained  as  they  are  to  catch  the  public 
thought,  are  going  to  more  and  more 
mold  our  policies  along  lines  that  the  pub¬ 
lic  thinks  are  right;  and  if  that  is  so,  it 
dignifies  your  position,  it  shows  what  a 
tremendous  scope  and  field  of  activity 
there  is  for  you  directors  of  these  com¬ 
mittees.  You  are  not  simply  engaged  to 
take  a  scissors  and  pastepot  and  get  out  a 
bulletin  once  a  week  or  twice  a  month. 
That  is  very  helpful,  but  to  my  mind  that 
is  the  least  part  of  your  business. 


If  properly  nourished,  if  properly  taken 
care  of,  these  committees  are  capable  of 
performing  a  tremendous  task  in  smooth¬ 
ing  the  way  of  public  utilities  and  bring¬ 
ing  the  companies  and  the  public  closer 
together.  But,  gentlemen,  it  can’t  be  done 
if  after  the  organization  has  been  set  up 
the  director  is  left  alone  to  pursue  his  dif¬ 
ficult  duties  without  the  personal  help  and 
guidance  of  the  executive.  And  from 
what  I  hear  that  is  more  common  than  it 
ought  to  be. 

One  of  my  friends  told  me  a  couple 
of  days  ago  at  our  previous  meeting  that 
he  was  a  member  of  a  committee  and  he 
was  astonished  to  find  that  the  committee 
actually  met  periodically  and  discussed 
policies.  He  said  he  never  had  been  sum¬ 
moned  to  a  committee  meeting.  In  some 
way  we  ought  to  be  able  to  check  up  that 
situation.  There  ought  to  be  some  system 
by  which  we  can  cast  up  accounts.  We 
come  here  once  a  year.  We  ought  to  know 
what  is  going  on.  We  ought  to  know 
what  these  committees  are  doing,  whether 
they  are  functioning, — not  the  directors, 
we  can  judge  from  them, — but  whether 
the  executives  are  functioning,  and  unless 
they  do  this  movement  is  going  to  fall 
down. 

Now  I  am  running  along  just  throwing 
out  suggestions  that  come  to  me  and  I 
hope  you  won’t  think  that  because  I  am 
talking  about  the  Pennsylvania  Com¬ 
mittee  that  I  think  the  Pennsylvania  Com¬ 
mittee  has  accomplished  any  more  than 
any  other  committee,  but  it  happens  to  be 
the  committee  that  I  know  something 
about  and  it  may  be  that  some  of  the 
things  we  are  doing  you  are  not  doing  and 
in  that  way  it  may  be  helpful  to  you. 

One  of  the  outstanding  accomplish¬ 
ments  of  the  Pennsylvania  Committee  has 
a  very  interesting  history.  Mr.  Philip 
Staples,  vice-president  of  the  Bell  Tele- 
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phone  Company  of  Pennsly vania,  and  I 
are  members  of  the  Executive  Committee 
of  the  Philadelphia  Chamber  of  Com¬ 
merce.  At  one  of  the  weekly  meetings 
of  that  committee  one  of  our  fellow  di¬ 
rectors  had  come  in  very  much  worked 
up  over  the  subject  of  the  streets  being 
torn  up.  He  was  so  much  exercised  that 
he  overlooked  the  fact  that  Staples  and  I 
were  there  and  he  started  in  to  inveigh 
against  the  thoughtlessness  of  public  uti¬ 
lities  :  “Why,”  he  said,  “the  gas  company 
comes  along  and  tears  up  the  street  and 
fixes  its  service  and  by  the  time  they 
are  about  closing  up  the  ditch  along  comes 
the  electric  light  and  power  company  and 
they  open  up  the  other  side  of  the  street. 
When  they  are  through  they  tear  up  the 
middle  of  the  street  for  the  street  railway 
and  the  result  is  that  I  have  got  to  detour 
all  about  town  to  get  to  the  office.  It 
seems  to  me  something  ought  to  be  done.” 

Well  now,  something  was  done  about 
it.  At  the  next  meeting  of  our  committee, 
Mr.  Staples  and  I  took  that  matter  up 
and  out  of  it  grew  a  suggestion  that  we 
organize  a  Technical  Committee.  That 
is  a  committee  composed  of  the  engineers 
of  all  of  these  properties  interested  in  the 
maintenance  of  the  street  surface.  That 
committee  has  been  organized  with  Mr. 
Chesterman  of  the  Bell  Telephone  Com¬ 
pany  as  chairman.  We  have  the  engineer 
of  the  Philadelphia  Electric  Company,  the 
engineer  of  the  Philadelphia  Rapid  Com¬ 
pany,  and  the  engineer  of  the  United  Gas 
Improvement  Company  meet  periodically 
as  our  executive  committee  does  once  or 
twice  a  month. 

Shortly  after  they  started  to  meet  they 
invited  the  engineers  representing  the 
transit,  the  highway  and  water  depart¬ 
ments  from  the  City  of  Philadelphia  to 
come  in  and  pay  them  a  visit  and  discuss 
their  common  problem.  Today,  gentlemen, 
the  results  are  that  the  City  of  Phila¬ 


delphia  through  its  three  great  depart¬ 
ments  is  represented  on  that  committee. 
They  attend  regularly  and  have  brought 
about  a  very  substantial  improvement  in 
coordinating  the  tearing  up  of  streets. 
They  have  brought  about  a  coordination 
in  planning  for-the  extensions  and  better¬ 
ments  for  the  next  year.  Instead  of  the 
gas  company  or  the  electric  light  and 
power  company  or  the  telephone  company 
or  the  water  company  going  ahead  with 
its  improvements  for  next  year  without 
any  reference  to  any  of  the  other  utilities, 
these  engineers  get  together  and  swap 
their  budgets.  They  say,  “Where  are  we 
going  to  extend  our  services  for  next 
year,”  and  in  that  way  that  is  correlated 
and  the  city  does  the  same  thing. 

Recently  we  had  a  striking  illustration 
of  the  effectiveness  of  this  work.  The 
City  of  Philadelphia  is  building  subways, 
and  the  engineering  department  represent¬ 
ing  the  city  had  prepared  the  plans  for  the 
Chestnut  Street  subway  without  any 
reference  to  the  structures  of  the  public 
utilities  in  that  street.  Upon  examina¬ 
tion  it  was  shown  that  no  room  had  been 
left  above  the  roof  of  the  subway  for 
the  gas  main,  the  electric  conduit  or  the 
telephone  conduit.  The  Technical  Com¬ 
mittee  took  it  up  and  the  plans  have  been 
changed  so  that  there  is  now  room  for 
everybody. 

That  work  was  so  important  that  it  at¬ 
tracted  the  attention  of  the  Western 
Union  Telegraph  Company,  which  is  not 
a  member  of  our  committee.  I  say,  “of 
course,”  I  see  no  reason  why  they  should 
not  be,  but  they  are  not  members.  I  got 
a  letter  the  other  day  from  the  West¬ 
ern  Union  Telegraph  Company  asking 
whether  their  engineer  would  be  per¬ 
mitted  to  sit  in  with  our  engineers 
hereafter  on  that  committee.  Now  you 
can  see  the  ramifications  to  this  move¬ 
ment  which  started  out  simply  as  a  pub- 
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licity  movement  and  is  now  fast  becom¬ 
ing,  so  far  as  the  Pennsylvania  Committee 
is  concerned,  a  clearing  house,  a  meeting 
point  of  all  of  the  properties  represented 
in  it. 

Another  offshoot  of  our  committee : 
We  have  a  sub-committee  which  meets  at 
luncheon  at  least  twice  a  month.  It  is 
composed  of  the  publicity  men  of  all  of 
these  properties  and  they  meet  with  the 
director  and  discuss  and  clear  the  infor¬ 
mation  and  any  news  affecting  public 
utilities  in  the  City  of  Philadelphia. 

By  way  of  illustrating  the  interest  and 
importance  which  we  attach  to  an  execu¬ 
tive  contact  with  this  committee,  we  have 
in  the  State  of  Pennsylvania  two  execu¬ 
tive  committees,  one  in  the  eastern  part 
of  the  state  and  one  in  the  western.  Once 
a  month  our  director  goes  to  Pittsburgh 
where  he  meets  some  ten,  fifteen  or 
twenty  executives  of  the  public  utilities  in 
the  western  part  of  Pennsylvania  and  he 
brings  from  one  committee  to  the  other 
the  information  that  both  need.  Prior 
to  the  meetings  of  these  committees  the 
men  didn’t  even  know  each  other. 


Now  I  could  go  on  citing  cases  of  this 
kind,  but  I  think  I  have  suggested  enough 
to  indicate  the  thought  which  is  in  my 
mind.  It  recalls  the  early  history  of  the 
gas  business.  When  I  first  came  in  con¬ 
tact  with  the  gas  business  down  in 
Charlestown,  South  Carolina,  we  didn’t 
have  any  by-products  that  were  worth 
anything.  We  spilled  tar  in  the  river  and 
the  only  objective  we  had  in  mind  was 
making  gas  to  sell  to  the  public.  It  never 
occurred  to  us  that  the  by-products  were 
of  any  value.  That  was  a  good,  long 
time  ago.  Since  that  time  by-products 
have  been  given  more  and  more  atten¬ 
tion  until  I  think  that  some  of  you  gas 
men  will  bear  me  out  in  saying  there  have 
been  cases  where  gas  has  been  put  in  the 
holder  as  a  credit  instead  of  a  black  figure. 

And  so  it  is  that  the  by-products  of  this 
movement  may  be  at  least  equally  as  valu¬ 
able  as  the  main  objective.  In  drawing 
our  own  people  closer  together  and  bring¬ 
ing  about  a  realization  of  the  community 
of  interest,  we  may  be  accomplishing 
more  for  ourselves  and  for  the  public 
than  in  our  original  effort,  which  was 
merely  to  inform  the  public. 


CONTACT  WITH  COMMERCIAL  ORGANIZATIONS 


By  John  Mellett,  Director  of  the  Indiana  Committee 


We  went  along  in  Indiana,  being  the 
second  oldest  committee,  doing  all  the 
things  that  we  could  afford  to  do  and  get 
the  money  to  do  that  the  other  state  com¬ 
mittees  were  doing,  firing  pamphlets  and 
speeches  and  what  not  in  all  directions 
and  hitting  as  great  a  percentage  of  the 
public  as  we  could  hit.  Then  we  dis¬ 
covered  by  accident  that  we  could  make 
information  not  merely  a  general  treat¬ 
ment,  we  could  make  specific  use  out  of 


it.  We  found  that  we  could  make  it,  to  a 
degree,  an  applied  science. 

The  Secretary  of  the  Chamber  of  Com¬ 
merce  at  Gary,  Indiana,  came  to  my  office 
one  day  and  said,  “Here,  why  aren’t  you 
fellows  getting  some  kind  of  bus  legisla¬ 
tion  for  your  traction  people?” 

I  said,  “We  are  not  in  politics.  If  they 
want  bus  legislation,  as  they  apparently 
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do,  they  have  to  go  get  it.  That  is  not 
our  job.” 

He  said,  “Wait  a  minute.  The  street 
railways  in  Gary  need  some  kind  of  bus 
legislation  but  they  don't  need  it  nearly 
as  badly  as  Gary  needs  it.  They  don’t 
need  it  as  badly  as  the  Chamber  of  Com¬ 
merce  of  Gary  needs  it.  If  you  are  not  in 
politics,  can't  you  educate  the  Chamber 
of  Commerce?  Can’t  you  tell  them  what 
unregulated  traffic  and  wildcat  competi¬ 
tion  means  to  their  communities?’’ 

We  took  up  that  job.  We  gathered  to¬ 
gether  all  the  statistics  and  information 
that  we  could  get  on  bus  regulation  in 
other  states,  on  states  where  there  was  no 
regulation  of  any  kind  and  cities  where 
there  was  no  regulation  of  any  kind,  and 
tried  to  show  what  had  happened  in  these 
various  states  and  cities.  The  result  of 
that  effort  was  that  the  commercial  secre¬ 
taries  of  Indiana,  using  our  material,  and 
the  State  Chamber  of  Commerce  of  Indi¬ 
ana,  using  our  material,  prepared  a  very 
intensive  and  comprehensive  referendum 
on  the  subject  of  bus  and  truck  regula¬ 
tion,  use  of  the  pavements,  use  of  the 
streets  by  motor  vehicles,  and  the  results 
of  the  referendum  were  very  favorable  to 
the  idea  of  regulation.  The  State  Cham¬ 
ber  of  Commerce  thereupon  prepared, 
sponsored  and  pushed  in  the  legislature 
a  bill  providing  a  fair  measure  of  regula¬ 
tion  for  motor  vehicles.  The  traction  in¬ 
terests  were  for  it.  They  never  in  the 
world  would  have  obtained  it  relying  sole¬ 
ly  on  their  own  political  methods. 

We  have  another  instance.  With  that 
beginning  we  have  kept  up  our  contact 
with  the  .State  Chamber  of  Commerce 
officers,  directors  and  members,  with  the 
commercial  secretaries  of  Indiana,  who 
have  an  organization,  and  my  committee 
has  authorized  me  to  retain  membership 


in  the  organization  and  take  part  in  their 
work,  to  do  for  the  utilities  a  part  of  the 
work  that  the  commercial  secretaries  are 
trying  to  do  for  their  own  communities 
because  it  is  our  job  as  well  as  the  com¬ 
mercial  secretaries’  job.  We  have  been 
working  very  closely  together  with  them, 
with  the  result  that  now  the  State  Cham¬ 
ber  is  undertaking  a  campaign  of  promo¬ 
tion  for  the  State  of  Indiana  and  the 
utilities  are  doing  their  share  of  it. 

We  don’t  talk  politics  with  these  fel- 

• 

lows;  with  the  exception  of  the  traction 
situation  we  have  never  advocated  any 
single  utility  group  case.  I  take  slight 
exception  to  Mr.  Mullaney’s  remarks 
yesterday  along  that  line.  I  think  the 
committees  can  do  educational  work  for 
individual  groups.  I  think  he  is  quite 
right  in  saying,  however,  that  the  state 
committee  has  no  business  undertaking  to 
advocate  the  cause  of  any  single  com¬ 
pany. 

An  instance  arose  a  little  while  ago. 
The  Bell  Telephone  Company  of  Indiana 
had  been  through  a  considerable  litigation 
on  the  subject  of  rates.  It  was  up  to  the 
Federal  District  Court,  back  again  and 
up  again,  and  has  had  quite  a  battle  with 
the  Public  Service  Commission.  The  case 
now  stands  at  the  point  where  the  Com¬ 
mission  has  granted  a  valuation,  in  ac¬ 
cord  with  the  direction  of  the  Federal 
Court,  and  has  granted  rates  based  on 
that  valuation.  The  experimental  term 
has  about  expired  and  the  company  is  fil¬ 
ing  a  new  petition.  The  Commercial  Sec¬ 
retaries  almost  unanimously  decided 
from  what  they  found  out  about  the 
processes  of  public  utility  regulation  that 
it  was  not  part  of  the  job  of  a  Commer¬ 
cial  Secretary  to  take  part  in  the  public 
hullabaloo  or  to  join  the  street  corner 
orators  in  crying  down  the  Bell  Tele¬ 
phone  Company.  Almost  without  excep- 
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tion  they  have  put  that  idea  over  with 
their  organizations,  calling  their  attention 
to  the  fact  that  this  matter  of  obtaining 
rates  or  not  obtaining  rates  is  a  matter 
of  legal  procedure.  It  has  to  be  handled 
in  due  legal  form  and  order  and  the 
Chamber  of  Commerce  has  no  business 
taking  part  in  street  corner  meetings. 

I  could  go  on  and  name  a  number  of 


instances  of  that  kind,  but  I  don’t  think 
it  necesssary.  If  other  state  committees 
have  not  been  doing  that  sort  of  work, 
have  not  been  maintaining  contact  with 
their  State  Chamber  of  Commerce  and 
their  local  Chamber  of  Commerce  and 
their  Commercial  Secretaries  I  think  they 
will  find  that  it  will  be  as  valuable  in  their 
states  as  it  has  been  in  Indiana. 


THE  STATE  COMMITTEE  CANNOT  DO  IT  ALL 


By  E.  W.  Hodges,  Director  of  Public  Relations,  H.  L.  Doherty  &  Co. 


Down  in  the  Southwest  we  take  part  in 
everything  that  seems  to  be  for  the  good 
of  the  communities  or  of  the  state.  We 
don’t  confine  our  work.  I  have  heard  the 
word  “publicity”  and  “publicity  bureau” 
used  more  here  in  the  last  two  days  than 
I  heard  it  in  the  three  years  and  three 
months  I  was  connected  with  the  work  in 
Arkansas.  We  consider  our  bureau  down 
there  a  bureau  to  help  build,  develop,  not 
tear  down,  make  conditions  better,  get 
acquainted,  make  better  public  relations, 
do  everything  possible  that  will  bring  the 
people  and  capital  closer  together.  We 
do  not  even  confine  it  to  public  utilities, 
and  yet  it  is  public  utilities.  In  three  years 
and  three  months  our  Speakers’  Bureau 
made  1563  more  or  less  intelligent  ad¬ 
dresses  to  our  somewhat  human  family 
down  there.  The  bureau  consisted  of  the 
director  of  the  bureau.  Now  and  then 
we  got  executives  to  go  out,  but  usually 
they  would  say,  “You  go.  You  have  got 
more  time  than  I  have.  Go  on  and  do  it.” 
The  director  went  and  did  the  best  he 
could. 

We  were  called  upon  and  did  go  and 
assist  in  the  organization  of  seventeen 
Chambers  of  Commerce  in  the  state.  We 


helped  start,  put  on,  inaugurate — use  the 
word  you  please — more  than  two  dozen 
playground  associations  in  the  state.  We 
worked  with  the  schools,  with  the  county 
fairs,  with  the  state  fairs.  You  are  one 
of  the  few  states  that  has  a  Public  Utility 
Day  regularly  at  our  state  fair  and  one 
thing  we  have  no  trouble  doing  is  keeping 
our  people  close  to  the  utilities  and  the 
executives  well  acquainted  with  each 
other,  no  effort  whatever. 

If  you  will  pardon  me,  in  that  South¬ 
western  Division  of  the  National  Electric 
Light  Association  there  are  five  states  and 
the  utility  executive  is  well  acquainted, 
not  just  acquainted  but  he  is  personally, 
intimately  acquainted  with  the  operator 
at  Jackson,  Meridian,  Hattiesburg,  Mis¬ 
sissippi,  Walnut  Ridge,  Arkansas,  Baton 
Rouge,  Shreveport,  New  Orleans  or 
where  it  happens  to  be.  We  know  each 
other,  we  get  together,  we  swap  experi¬ 
ences  and  trade  ideas.  We  listen  a  little 
to  each  other,  talk  considerably  ourselves, 
but  listen  now  and  then  and  we  really 
think  we  profit  from  it. 

We  have  gotten  over  the  idea,  if  we  ever 
had  it — that  we  had  to  keep  hidden  from 
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the  public.  We  have  gotten  over  the  idea 
if  we  ever  had  it  that  we  had  to  be  a 
grouch  in  order  to  be  a  successful  utility 
operator.  We  are  letting  our  mouths  turn 
up  at  the  corners  now  and  then  instead  of 
turning  down  all  the  time  and  hide  away 
in  dark  offices  and  imagine  that  we  had  to 
keep  away  from  the  public.  That  is  a 
foolish  idea,  and  today,  as  I  observe  it, 
the  successful  big  business  man,  banker, 
utility  man,  whoever  he  may  be,  isn’t  hid¬ 
ing  away.  He  has  little  more  privacy  now 
than  a  goldfish  or  a  boardwalk  waffle 
cook.  He  is  out  in  front  where  they  can 
see  him.  He  comes  in  connection  with 
the  public  and  he  has  proved  to  the  pub¬ 
lic  satisfaction  that  he  is  human  and  it  is 
humanness  that  makes  successful  and  per¬ 
manent  and  pleasant  and  profitable  public 
relations. 

Let  me  point  this  out.  I  know  you 
have  had  some  such  experience.  In  our 
state  a  little  over  eight  years  ago,  our 
legislature  there  had  something  like  one 
hundred  and  four  anti-utility  bills  in  our 
General  Assembly.  Two  years  later  there 
were  eighty  odd  bills.  Two  years  later 


there  were  seventy  odd  bills — coming 
down  a  little  it  is  true,  but  many  of  them 
very  vicious,  almost  confiscating  in  their 
principles.  This  last  session  we  had  a 
regular  session.  They  met  and  adjourned 
in  sixty  days  and  they  were  grinding  all 
they  could.  But  not  a  single  bill  of  all 
that  were  passed  was  proposed  that  would 
have  been  inimical  or  would  be  hurtful 
in  any  way  to  the  public  utilities  of  the 
state  had  it  passed  and  received  the  gov¬ 
ernor’s  signature. 

Speaking  to  a  point  made  here  a  while 
ago,  we  have  Open  House  every  year  in 
our  utilities.  The  Bell  Telephone  Com¬ 
pany  took  56,000  people  through  their 
plants  in  the  state  last  year  and  this  year 
it  will  go  to  75,000  or  more.  The  power 
company  in  my  home  city  of  100,000 
served  nine  civic  club  luncheons  in  their 
boiler  room  last  year.  They  don't  serve 
the  luncheons  every  year.  That  was  the 
beginning  of  it,  but  they  are  inviting  them 
back,  having  a  day  for  them  and  a  pro¬ 
gram  for  them.  Those  things  are  proving 
to  the  people  that  we  are  human  and  that 
is  all  in  the  world  you  have  got  to  do. 


A  NEW  EXPERIMENT  WITH  NEWSPAPER  MEN 


By  G.  E.  Lewis,  Director  of  the  Rocky  Mountain  Committee 


I  am  going  to  give  two. examples  of 
what  was  done  in  Colorado,  Mexico  and 
Wyoming  within  the  past  year  that  I  be¬ 
lieve  stand  out  as  examples  of  the  trend 
of  the  information  committee  movement. 
Recently  at  Glenwood  Springs  during 
our  annual  convention  we  tried  the  ex¬ 
periment  of  taking  newspaper  men  with 
us.  The  local  managers  of  the  properties 
selected  one  or  both  or  three  of  the  news¬ 
paper  men  who  were  working  locally  and 
took  them  to  Glenwood  Springs.  Some¬ 


times  they  had  to  travel  two  hundred  or 
two  hundred  and  fifty  or  three  hundred 
miles  to  get  them  there.  We  took  them 
by  auto  or  by  train.  The  local  manager 
paid  the  expense  of  the  newspaper  man 
or  men.  There  were  about  twenty  of 
these  journalists  present. 

Before  the  convention  there  was  some 
doubt  expressed  as  to  what  would  be  the 
result  of  such  an  experiment.  A  number 
of  them  said  that  the  rest  of  the  press  of 
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the  state  would  come  out  and  condemn 
the  utilities  for  trying  to  subsidize  or  grab 
off  the  newspaper  men,  but  several  weeks 
have  elapsed  since  that  convention  and 
there  has  not  been  one  word  said  in  any 
newspaper  in  the  state  about  the  news¬ 
paper  men  that  went  to  this  convention 
as  guests  of  the  utility  men.  As  a  mat¬ 
ter  of  fact,  the  Scripps-Howard  man,  the 
editor  in  Denver  of  the  press  who  hap¬ 
pened  to  be  among  those  present  in  the 
convention,  was  a  man  that  we  didn’t  ex¬ 
pect  to  get  any  publicity  from — we  didn’t 
take  the  newspaper  men  as  a  matter  of 
fact  to  get  publicity  from  them.  We  took 
them  down  there  to  have  them  listen  to 
utility  men  talk  and  let  them  draw  their 
own  conclusions  as  to  how  we  operate. 
While  this  man  in  Denver  had  nothing  to 
say — and  we  were  glad  he  had  nothing  to 
say — he  took  occasion  to  thank  the  man¬ 
ager  of  the  Public  Service  Company  of 
Colorado  at  Denver  in  a  three-page  let¬ 
ter,  during  which  he  voiced  a  lot  of  opin¬ 
ions  and  views  and  during  which  he  said 
that  he  had  learned  more  about  the  util¬ 
ity  business  and  about  the  character  of  the 
men  in  it  than  he  had  ever  dreamed  of. 

Now  that  fellow,  mind  you,  is  not  go¬ 
ing  to  come  out  in  his  paper  and  laud  the 
utilities  or  the  utility  men.  Maybe  the 
next  time  a  franchise  matter  or  any  other 
matter  comes  up  concerning  the  utilities 
he  is  not  going  to  praise  them,  but  he  is 


going  to  temper  whatever  he  has  to  say 
because  he  knows  more  about  the  business 
than  he  ever  did  before. 

So  I  say,  gentlemen,  that  this  experi¬ 
ment  of  taking  the  newspaper  men  to  a 
utility  convention,  so  far  as  we  are  con¬ 
cerned  in  those  three  states  out  there,  was 
a  complete  success.  We  haven’t  had  a 
flare-back.  Next  year  we  will  take  forty 
or  fifty.  Now,  some  of  you  may  differ 
with  us,  but  we  found  that  it  works  out 
there  and  I  am  giving  it  to  you  for  what¬ 
ever  it  might  be  worth  to  you. 

# 

During  the  past  year  I  counted  up  the 
newspaper  clippings  that  had  originated 
in  my  office.  It  showed  that  the  stuff 
that  was  lifted  from  the  bulletin  or  that 
the  newspaper  men  had  taken  from  the 
sheets  that  I  had  sent-  out  had  dwindled 
fifty  per  cent,  just  half  of  what  I  had  ever 
gotten  before.  But  that  wasn’t  very  dis¬ 
couraging  when  we  found  on  keeping  tab 
of  the  articles  that  originated  in  the  news¬ 
paper  office,  editorials  and  news  items, 
articles  that  the  local  manager  perhaps 
had  gotten  out,  a  matter  that  had  not 
originated  in  the  committee  or  committee 
headquarters,  that  that  has  grown  more 
than  fifty  per  cent  during  the  past  year, 
so  you  will  get  an  idea  of  the  trend  of  the 
information  committee  movement  out  in 
the  West. 


DEVELOPING  A  NATIONAL  UNDERSTANDING  AND 

VIEWPOINT 


By  A.  F.  Herwig,  Director  of  the  Wisconsin  Committee 


This  conference  is  almost  ready  to  be  fects  upon  public  utility  information 
recorded  as  history.  Only  the  future  will  work.  We  who  are  assembled  here  can, 
reveal  its  results  and  make  known  its  ef-  in  a  great  measure,  make  it  gleam  in  the 
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darkness  like  a  beacon  light  or  we  can, 
with  self-satisfaction  extinguish  its  glow 
right  here  and  now. 

It  has  been  the  star  event  in  public  util¬ 
ity  information  activities  because  it  has 
brought  together  more  utility  executives 
and  state  directors  than  have  ever  been 
assembled  before  and  because  it  has  truly 
kindled  the  fires  of  nationalism  and 
awakened  a  national  public  utility  indus¬ 
try  viewpoint. 

So  far,  it  has  been  like  a  three-base 
clout  in  a  world  series  baseball  game  or  a 
75-yard  run  in  a  football  battle.  It  has 
thrilled  us,  encouraged  us,  and  inspired 
us,  in  that  this  conference  has  been  a  tre¬ 
mendous  achievement.  But  it  has  not 
brought  in  the  winning  run  or  carried  the 
ball  over  the  goal  line.  Like  all  star  ef¬ 
forts,  it  needs  support,  it  needs  team  work 
to  achieve  success. 

We  here  can  take  the  initiative  in  de¬ 
veloping  that  team  work  which  will  more 
effectively  and  more  obviously  benefit  not 
only  the  gas  industry,  not  only  the  electric 
industry,  the  transportation  industry  and 
not  only  the  telephone  industry  but  all, 
each  and  everyone,  the  great,  all  inclusive 
public  utility  industry  of  America. 

We  are  carrying  on  such  a  brotherhood 
informational  movement  in  individual 
states,  but  it  is  not  being  done  on  a  na¬ 
tional  basis.  Nationally,  the  brother 
branches  of  the  public  utility  industry 
have  the  same  fundamental  and  common 
problems  which  they  have  in  the  separate 
states. 

Why,  therefore,  should  there  not  be 
established  a  National  Committee  on  Pub¬ 
lic  Utility  Information?  Why  shouldn’t 
such  a  Committee  deal  with  the  funda¬ 
mental  principles  and  problems  common 
to  all  branches  of  the  public  utility  indus¬ 
try?  Why  shouldn’t  such  a  committee 


co-ordinate  the  efforts  of  the  state  com¬ 
mittees?  Why  shouldn’t  it  make  of  the 
stars —  the  state  committees — a  power¬ 
ful,  national  team? 

If  such  a  team  were  developed,  the 
stars  would  get  to  know  one  another  bet¬ 
ter  and  knowing  each  other  they  would 
inspire  each  other.  The  result  would  be 
harmonious  effort  in  solving  the  problems 
common  to  all. 

Such  a  national  committee  could  be¬ 
come  a  great  nation  agency  with  which 
to  earn  and  hold  favorable  public  opinion 
on  mutual  problems. 

Such  a  committee  could,  for  instance, 
take  charge  of  the  vicious  and  dangerous 
public  school  text  book  situation  because 
that  is  a  national  condition  of  common 
concern  to  all  branches  of  the  public  util¬ 
ity  industry.  The  state  committees  have 
pointed  out  the  evil.  Some  national  force 
must  eradicate  it. 

Then  there’s  the  municipal  and  govern¬ 
ment  ownership  situation.  The  govern¬ 
ment  ownership  league,  the  socialist,  and 
the  communist  have  speakers  spreading 
their  side  of  the  story  throughout  the 
land.  The  Chautauqua  circuits  feature 
municipal  ownership  talks  every  season. 
Why  shouldn’t  the  utility  industry  pre¬ 
sent  its  side  on  the  Chautaqua  platforms? 
Wouldn’t  that  be  the  job  of  a  national 
committee  on  public  utility  information? 

Such  a  national  committee  could  cre¬ 
ate  model  talks  for  use  in  speaking  bureau 
work  by  local  utility  executives  every¬ 
where.  Separate  talks  could  be  written 
which  would  particularly  apply  to  and 
especially  interest  women’s  clubs,  church 
organizations,  fraternal  orders,  labor 
unions,  luncheon  clubs,  commercial  or¬ 
ganizations  and  schools,  etc. 

Such  a  committee  could  create  adver¬ 
tising  copy  for  use  by  every  utility  with- 
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out  being  so  general  as  to  lose  local  color. 
Such  copy  could  be  made  intensely  local 
by  perhaps  the  change  of  only  a  word  or 
two. 

Other  national  projects  could  be  enu¬ 
merated.  Sufficient  have  been  given  to 
illustrate  the  need  for  such  a  national 
committee  on  Public  Utility  'Information. 

Let  us  here  and  now  crown  this  con¬ 
ference  with  supreme  success  by  going  on 
record  in  favor  of  the  establishment  of 
such  a  committee.  Let’s  call  for  a  confer¬ 


ence  of  all  the  chairmen  of  the  state  com¬ 
mittees  and  let’s  be  certain  that  every 
branch  of  the  utility  industry  is  repre¬ 
sented  and  that  at  this  conference  these 
chairmen  organize  themselves  into  a  na¬ 
tional  committee  on  Public  Utility  Infor¬ 
mation.  Each  one  of  the  national  asso¬ 
ciations  have  created  advisory  councils. 
The  need  for  such  an  organization  is  even 
more  necessary  for  the  state  committees. 
It  is  the  only  way  to  build  up  team  work 
and  only  team  work  can  win  the  battles 
that  are  still  to  be  fought. 
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Minutes  of  the  Technical 

Section 


FIRST  SESSION 


Tuesday  Afternoon,  October  13,  1925 


The  first  session  of  the  Technical  being  approximately  575  members  and 
Section  was  called  to  order  by  the  Chair-  guests, 
man,  Mr.  R.  C.  Cornish,  the  attendance 


ADDRESS  OF  THE  CHAIRMAN 


R.  C.  Cornish,  Philadelphia,  Pa. 


It  is  with  great  pleasure  that  I  greet 
this  seventh  annual  gathering  of  the 
Technical  Section  of  the  American  Gas 
Association.  At  no  time  in  the  history 
of  the  industry  has  the  gas  engineer 
been  confronted  with  problems  of  greater 
magnitude  or  importance  than  are  before 
him  today.  Larger  applications  of  gas 
for  domestic  and  industrial  uses  are  re¬ 
quiring  rapid  enlargement  of  plants  and 
distribution  systems  and  you  have  all 
been  occupied  with  your  own  problems 
at  home.  Still,  many  of  you  have  given 
generously  of  your  time  to  Association 
work.  To  these  I  wish  to  express  my 
thanks.  To  those  who  have  not  been  ac¬ 
tive  in  Association  work,  I  add  my  re¬ 
quest  that  you  assist  in  working  out  our 
problems  whenever  and  wherever  you 
may  be  asked. 

This  past  year  your  Chairman  and 
Vice-Chairman,  with  the  assistance  of 


your  Assistant  Secretary-Manager,  tried 
to  select  a  Managing  Committee  repre¬ 
senting  financially  as  well  as  geographic¬ 
ally  the  gas  industry  of  the  United 
States.  This  choice  was  made  after  a 
careful  study  of  the  representation  from 
the  affiliated  associations,  having  in  mind 
men  who  had  had  wide  experience  and 
were  therefore  fitted  to  handle  the  devel¬ 
opment  of  our  activities.  We  were  quite 
successful  in  this  and  it  has  been  most 
gratifying  to  have  present  at  our  meet¬ 
ings  from  distant  parts  of  the  country 
men  who  have  their  time  well  occupied 
with  problems  of  their  own. 

The  past  year  was  started  with  this 
slogan  before  11s — “What  Will  be  the 
Gas  of  the  Future?” — and  our  efforts 
have  been  directed  along  that  line  as  will 
be  noted  in  the  reports  of  the  several 
committees  and  the  papers  presented  at 
the  General.  Session  and  at  our  own 


815 


sectional  meetings.  We  hope  that  our 
work  will  not  have  been  in  vain,  if  we 
may  have  started  some  thought  along  a 
line  that  may  lead  to  the  solution  of  some 
of  our  problems. 

Organized  shortly  after  the  annual 
meeting  of  the  Association  last  October, 
the  policy  for  the  year  was  not  mapped 
out  nor  the  committee  chairmen  ap¬ 
pointed  and  work  under  way  until  nearly 
the  first  of  January.  This  procedure  left  a 
short  time  for  the  year’s  work  to  be  done, 
inasmuch  as  the  committees  were  re¬ 
quested  to  have  their  material  assembled 
and  reports  ready  by  vacation  time  in  the 
summer.  I  have  given  this  much  serious 
consideration  and  feel  that  time  might 
be  gained  if  committee  chairmen  could 
be  agreed  upon  by  their  associates  of 
the  preceding  year  and  if  such  selection 
could  be  approved  by  the  new  Section 
Chairman  as  soon  as  he  is  elected.  This 
arrangement  would  enable  the  new  Com¬ 
mittee  Chairmen  to  select  their  members 
at  the  convention  and  be  ready  to  go 
when  the  Managing  Committee  assigns 
the  special  problems  to  be  solved. 

I  have  felt  for  a  long  time  that  the 
tendency  to  cover  the  same  ground  year 
after  year  was  something  that  should  be 
corrected.  Accordingly,  the  chairmen  of 
the  several  committees  were  asked  to  con¬ 
fine  their  work  to  certain  definite  prob¬ 
lems,  following  these  out  to  final  con¬ 
clusion,  if  possible.  They  were  also  in¬ 
structed  to  refrain  from  sending  out 
needless  questionnaires. 

Naturally,  all  the  principal  committees 
of  former  years  have  been  continued. 
The  activities  of  some  of  the  lesser  com¬ 
mittees  have  been  taken  by  the  main  com¬ 
mittees  and  other  committees  have  been 
appointed  to  watch  changes  that  occur 
in  standards  of  construction  or  methods 
of  operation  and  to  report  if  called  upon. 


Several  of  our  committees  have  given 
valuable  assistance  to  Headquarters  stafif 
in  answering  inquiries  from  member 
companies  and  in  some  instances  even 
have  encouraged  the  sending  in  of  prob¬ 
lems  to  Headquarters,  feeling  that  some 
of  the  smaller  companies  might  not  be 
in  position  to  obtain  the  necessary  con¬ 
sulting  advice  in  any  other  way. 

The  Carbonization  and  Water  Gas 
Committees  have  assisted  the  Editorial 
Committee  in  charge  of  the  revision  of 
the  Catechism,  having  appointed  sub¬ 
committees  for  that  purpose. 

The  reports  of  the  committees  pre¬ 
sented  and  the  papers  read  will,  I  hope, 
speak  for  themselves.  Unfortunately,  the 
time  available  for  our  sessions  will  not 
permit  the  presentation  of  all  the  reports 
and  papers.  So  much  adverse  criticism 
was  aroused  last  year  by  the  parallel 
sessions  that  your  Managing  Committee 
voted  against  them  this  year.  It  is  to  be 
regretted  that  such  a  condition  exists, 
for  all  of  these  reports  represent  much 
labor  by  their  authors  and  they  form  a 
valuable  addition  to  our  records.  Some 
of  the  reports  and  papers  that  cannot 
be  read  for  lack  of  time  will  be  pub¬ 
lished  in  the  American  Gas  Association 
Monthly  and  all  will  appear  in  the  Pro¬ 
ceedings  of  the  Association. 

It  is  to  be  regretted  that  on  account 
of  illness  and  press  of  work  the  Chair¬ 
man  of  the  Committee  on  Measurement 
of  Large  Volumes  of  Gas  has  been  un¬ 
able  to  complete  the  study  of  his  data 
and  make  a  report  to  the  Association. 
We  trust  that  this  report  will  be  com¬ 
pleted  in  the  near  future  as  the  data  ob¬ 
tained  will  be  valuable  to  all  gas  engi¬ 
neers. 

Following  the  plan  of  last  year  the 
Distribution  Committee  had  a  confer- 


816 


ence,  to  which  all  interested  in  the  prob¬ 
lems  of  the  distribution  engineer  were 
invited.  This  conference  was  held  in  De¬ 
troit  in  June  and  was  attended  by  nearly 
one  hundred  and  fifty  men.  The  discus¬ 
sion  was  constructive  and  some  valuable 
results  were  accomplished.  It  is  to  be 
hoped  that  in  future  years  this  Distribu¬ 
tion  Conference  will  be  a  regular  event. 
The  Conference  requested,  and  the  Man¬ 
aging  Committee  has  granted,  a  half  day 
of  the  convention  program  for  the  dis¬ 
cussion  of  their  problems. 

The  Carbonization  Committee  under¬ 
took  as  a  major  part  of  its  work  a  series 
of  tests  of  the  various  methods  of  car¬ 
bonization  as  operating  in  several  new 
plants  in  the  eastern  part  of  the  United 
States.  Unfortunately,  due  to  mine  sus¬ 
pensions  and  other  conditions  beyond 


their  control,  they  have  been  unable  to 
finish  all  of  the  tests  this  year  and  it 
has  been  thought  best  to  hold  over  dis¬ 
cussion  of  the  tests  until  next  year. 

Most  hearty  cooperation  in  our  work 
has  been  received  from  the  Bureau  of 
Mines,  the  Bureau  of  Standards  and 
several  colleges  and  universities.  To  the 
Headquarters  staff,  and  particularly,  to 
our  Assistant  Secretary-Manager,  who  is 
Secretary  of  this  Section,  I  now  wish  to 
express  my  appreciation  for  their  effi¬ 
cient  services.  To  the  Vice-Chairman  and 
the  members  of  the  Managing  Com¬ 
mittee  for  their  advice  and  counsel  and 
to  the  Committee  Chairmen,  sub-chair¬ 
men  and  members  and  to  the  authors  of 
papers,  I  wish  to  give  my  sincere  thanks 
with  the  hope  that  their  efforts  will  prove 
of  value  to  you  all. 


NOMINATING  COMMITTEE 


Mr.  L.  J.  Willien  presented  the  follow¬ 
ing  report  of  the  Nominating  Committee: 

For  Chairman:  Mr.  J.  P.  Haften- 
kamp,  Rochester,  N.  Y.  For  Vice-Chair¬ 
man:  Mr.  W.  T.  Beckjord,  New  York, 
N.  Y. 

(Upon  motion  the  report  of  the  nomi¬ 
nating  committee  was  accepted;  the  sec¬ 
retary  cast  one  unanimous  ballot  for  the 
election  of  the  officers  nominated.) 

Mr.  Haftenkamp:  There  is  a  very 
wonderful  saying  which  was  made  a 
good  many  years  ago.  It  is  true  today. 
“I  can  of  my  own  self  do  nothing.”  That 
means  that  you  are  all  going  to  have  to 
work,  as  you  have  done  before,  to  make 
this  a  success.  You  will  be  called  on  and 
I  hope  you  will  be  just  like  a  wheel.  T 


hope  we  can  get  our  heads  together  in 
the  center  and  keep  our  feet  on  the  rim 
and  keep  rolling,  but  please  when  you 
are  asked  if  you  will  work,  say  so ;  if 
you  won’t,  say  you  won’t.  That  will 
help  the  committees,  their  chairmen,  it 
will  help  everybody  else  and  you  will 
have  a  much  more  successful  meeting. 

On  invitation  of  the  Chairman,  Mr. 
Beckjord  responded  as  follows: 

Mr.  Beckjord:  I  keenly  appreciate 
the  honor  you  have  given  me  and  as¬ 
sure  you  that  I  will  do  everything  in  my 
power  to  carry  on  the  interests  of  the 
Technical  Section. 

We  all  of  us  appreciate  the  informa¬ 
tion  gained  from  attending  these  meet¬ 
ings.  The  most  important  part  is  associ- 
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ation  with  each  other  and  I  am  sure  we  together  at  least  once  a  year  and  talk 

all  apppreciate  the  opportunity  to  get  over  our  mutual  problems. 


TYPES  OF  PLANTS  AND  QUALITY  OF  GAS  BEST  SUITED 
FOR  THE  DEVELOPMENT  OF  THE  GAS  INDUSTRY 


By  J.  A.  Perry,  The  United  Gas  Improvement  Co.,  Philadelphia,  Pa. 


During  the  past  ten  years  we  have 
witnessed  a  large  increase  in  construction 
costs  for  public  utility  improvements  of 
all  kinds. 

The  great  fluctuations  in  the  cost  of 
oil  for  gas  manufacture,  with  unstable 
and  changing  rates,  the  possibilities  of 
large  demands  due  to  the  taking  on  of 
house-heating  customers,  together  with 
other  and  equally  serious  problems,  have 
caused  a  feeling  of  uncertainty  among 
many  of  the  men  prominent  in  our  in¬ 
dustry  as  to  permanency  of  our  present 
types  of  gas  manufacturing  apparatus. 

The  question  naturally  arises  under 
present  conditions : 

Are  we  going  to  face  new  and  more 
economical  processes,  which  will  scrap 
our  present  plants,  or  can  we  plan  with 
confidence  our  works  developments  with 
existing  types  of  gas  manufacturing 
plants,  and  economically  and  satisfactori¬ 
ly  fit  them  in  with  future  processes  of 
gas  manufacture,  or  with  processes  of 
manufacture  that  are  now  undergoing 
the  first  stages  of  development? 

With  this  thought  in  mind  we  must 
first  consider  the  changes,  if  any,  that 


must  be  made  in  the  heating  value  and 
other  characteristics  of  the  gas  to  make 
possible  the  handling  of  the  extreme  vari¬ 
ations  in  daily  output,  due  not  only  to 
large  variations  in  the  heating  load  out¬ 
put,  but  also  to  more  satisfactorily  handle 
our  existing  business  which,  in  many  in¬ 
stances,  varies  greatly  in  daily  output 
through  the  year. 

Quality  of  Gas 

The  heating  value  of  the  gas  must  be 
as  reasonably  high  and  uniform  as  is 
economically  possible,  bearing  in  mind 
the  necessity  of  keeping  down  the  invest¬ 
ment  cost  for  boosters,  mains,  services 
and  meters,  as  well  as  the  extra  cost  of 
pumping  out  the  larger  volumes  of  lower 
heating  value  gases. 

The  gravity  of  the  gas  should  be  fairly 
uniform  throughout  the  various  seasons 
of  the  year.  It  matters  not  so  much  as 
to  how  the  gas  is  made  up  for  the  supply 
for  the  various  seasons — whether  of  coal 
gas,  carburetted  water  gas,  oil  gas,  pro¬ 
ducer  gas,  etc. — so  long  as  the  final  gas 
as  sent  out  is  of  a  fairly  uniform  specific 
gravity. 
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Base  and  Peak  Gas 

The  base  gas,  or  gas  used  throughout 
all  seasons  of  the  year,  should  be  made 
from  raw  materials  of  which  the  major 
portion  is  likely  to  maintain  at  a  uniform 
as  well  as  at  a  low  cost  throughout  the 
future. 

The  base  gas,  and  all  other  gas,  should 
be  of  such  a  quality  and  gravity  that  peak 
loads  can  be  supplied  with  a  different 
kind  and  type  of  gas  of  substantially  the 
same  heating  value  and  gravity. 

The  major  portion  of  the  peak  load  gas 
and  heating  gas  for  cold  weather  use 
should  be  made  on  apparatus  capable  of 
producing  large  volumes  on  short  notice. 

Such  peak  load  apparatus  of  necessity 
must  be  reasonable  in  cost,  or  the  carry¬ 
ing  charge  will  be  too  great  to  justify  the 
handling  of  this  business. 

Owing  to  the  extreme  fluctuations  in 
the  cost  of  gas  oil,  as  shown  by  our  past 
experiences,  and  the  probability  of  still 
higher  oil  costs  throughout  the  future, 
the  quantity  of  oil  used  in  any  gas  manu¬ 
facturing  process  should  be  limited  to  as 
low  an  amount  per  unit  of  1000  cubic  feet 
of  gas  as  is  found  possible. 

The  foundation  for  the  base  gas,  espec¬ 
ially  for  that  portion  of  the  United 
States  east  of  the  Mississippi  River, 
should  be  coal  gas,  say  of  570  B.t.u. 

All  other  gas  to  complete  the  making 
of  the  base  gas  and  for  foundationing 
out  the  peak  gas  should  be  processed  with 
the  use  of  coke. 

How  to  Secure  Uniform  Quality  and 

Specific  Gravity  of  the  Gas 

Assuming  that,  when  the  house-heating 
business  is  fully  developed,  the  peak  load 
or  daily  send-out  during  the  heating  sea¬ 
son  may  reach  from  three  to  four  times 


the  average  daily  send-out  per  day  of 
the  summer  time,  or  even  greater,  the 
problem  first  is  to  modify  the  quality,  of 
the  foundation  for  the  base  gas,  both  as 
to  its  heating  value  content  and  its  grav¬ 
ity,  so  that  it  will  be  of  the  same  quality 
and  gravity  as  the  gas  used  for  taking 
care  of  the  extreme  send-out  conditions. 

Carburetted  water  gas  has  a  much 
higher  gravity  than  coal  gas  of  the  same 
quality.  Blue  gas,  as  usually  made  from 
coke  or  anthracite  coal,  has  a  higher 
gravity  than  coal  gas.  Producer  gas  has 
a  higher  gravity  than  any  of  the  other 
gases  except  the  oil  gas  as  made  and 
used  for  carburetting  blue  gas. 

If  the  foundation  plant  for  the  base 
gas — viz.,  any  good  type  of  coal  gas  man¬ 
ufacturing  plant — is  equipped  with  cen¬ 
tral  coke-fired  producers,  we  have  at 
hand  a  cheap  gas  manufacturing  appara¬ 
tus  producing  a  gas  of  about  130  B.t.u. 
and  a  gravity  of  about  .9,  which  can  be 
used  for  mixing  with  the  foundation  570 
B.t.u.  coal  gas  for  reducing  the  quality 
of  the  gas  and  for  bringing  up  its  gravity 
to  the  same  point  that  may  be  required 
for  the'peak  gas. 

For  instance,  if  we  assume  that  570 
B.t.u.  coal  gas,  with  a  gravity  of  .43,  is 
mixed  with  130  B.t.u.  producer  gas  hav¬ 
ing  a  gravity  of  .90  in  the  proportion  of 
70%  coal  gas  and  30%  producer  gas,  the 
mixed  gas  would  have  a  quality  of  438 
B.t.u.  and  a  gravity  of  .57 ;  or,  in  round 
figures,  we  might  say  that  this  base  gas 
which  could  always  be  produced  winter 
and  summer  with  existing  and  tried  out 
types  of  coal-gas  plants  and  producers, 
would  have  a  heating  value  of  440  B.t.u. 
per  cubic  foot  and  a  gravity  of  .57. 

Coming  now  to  the  quality  of  gas  and 
type  of  plant  for  the  peak  gas  with  its 
large  fluctuations  in  demand,  this  might 
be  for  the  present  our  existing  types  of 
carburetted  water  gas  apparatus  using 
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coke  (made  by  the  base  plant)  for  gen¬ 
erator  fuel,  and  producing  say  with  1.75 
gallons  of  oil  per  M.  C.  F.  a  gas  having  a 
heating  value  of  440  B.t.u.  and  a  gravity 
of  from  .57  to  .60. 

Such  peak  gas  might  better  be  made 
for  large  Companies  as  extensions  be¬ 
come  necessary  by  manufacturing  car- 
buretted  water  gas  say  of  580  B.t.u.  heat¬ 
ing  value  on  existing  apparatus,  and  blue 
water-gas  of  say  300  B.t.u.  heating  value 
on  new  blue-gas  apparatus,  which  would 
give,  with  equal  portions,  a  peak  load  gas 
averaging  440  B.t.u.  in  heating  value. 

This  arrangement  would  make  it  possi¬ 
ble  to  extend  for  the  heating  or  peak  load 
with  a  cheap  construction  and  a  mini¬ 
mum  amount  of  new  apparatus  and  it 
would  utilize  the  existing  water-gas  ap¬ 
paratus  in  the  same  manner  as  at  present. 

The  blue  gas  and  carburetted  water 
gas  in  this  case  should  go  to  the  same 
relief  holder  and  through  the  same  puri¬ 
fiers  so  that  the  peak  gas  could  be  kept 
well  mixed  and  of  a  uniform  quality  be¬ 
fore  it  was  delivered  into  the  regular 
storage  holders  for  mixing  it  with  the 
base  gas. 

Tests  of  Gases 

Tesfs  have  been  made  on  these  sug¬ 
gested  base  and  peak  gases,  viz.,  a  base 
gas  consisting  of  a  mixture  of  coal  gas 
and  producer  gas  of  440  B.t.u.  heating 
value  and  a  peak  gas  consisting  of  a  light¬ 
ly  carburetted  water  gas  of  the  same 
(440  B.t.u.)  heating  value,  and  it  has 
been  found  that  with  appliances  properly 
adjusted  for  the  base  gas  that  the  peak 
gas  can  be  used  up  to  as  high  as  75  per 
cent  in  the  mixture  without  there  being 
any  cause  for  complaint  except  for  the 
gas  irons,  some  mantle  lights  and  one 
type  of  water  heater.  The  use  of  the  gas 


iron  and  these  particular  gas  mantles 
should  be  practically  nil  as  time  goes  on. 

Further  tests  have  indicated  that  a  400 
B.t.u.  base  gas  of  substantially  60  per 
cent  of  570  B.t.u.  coal-gas  and  40  per 
cent  of  130  B.t.u.  coke  producer  gas  can 
be  completely  switched  or  used  in  all  ex¬ 
isting  appliances  with  440  B.t.u.  carbu¬ 
retted  water  gas  and  vice  versa,  the  appli¬ 
ances  being  equipped  with  suitable  ori¬ 
fices  and  adjusted  for  air  for  either  kind 
of  gas,  working  satisfactorily  when 
switched  to  the  other  kind  of  gas  with¬ 
out  change  of  orifices  or  air  adjustments. 

Design  and  Location  of  Manufacturing 

Plants 

In  small  situations,  and  even  for  fair 
sized  cities,  the  entire  gas  manufacturing 
plant  could  be  located  at  one  site,  gas 
being  pumped  out  through  a  properly  de¬ 
signed  pumping  main  system  to  district 
governors  and  to  outlying  or  district 
holders  and  repumping  stations. 

In  certain  larger  cities  two  or  three 
large  manufacturing  plants  could  be  used 
on  the  outskirts  of  the  city,  pumping  gas 
to  the  interior,  and  these  outskirt  plants 
could  consist  of  the  coal-gas  base  plants 
and  also  certain  amounts  of  peak  gas 
plants,  either  of  lightly  carburetted  water 
gas,  or  say  a  mixture  of  heavily  carbur¬ 
etted  water  gas  with  a  straight  uncar- 
buretted  water  gas  (blue  gas). 

In  order  to  keep  down  the  size  of 
pumping  mains  and  cost  of  distribution 
for  handling  extreme  peak  load  condi¬ 
tions,  existing  interior  and  new  interior 
carburetted  water  gas  plants  could  be 
used  to  produce  lightly  carburetted  water 
gas  during  the  heavy  load  season,  making 
a  somewhat  higher  heating  value  quality 
of  gas  for  a  few  days  in  the  year,  if 
necessary,  so  that  this  particular  gas 
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could  be  used  straight  as  made  in  that 
district  for  any  period  of  time. 

If  for  any  reason  the  main  gas  manu¬ 
facturing  plants  can  be  located  in  the  cen¬ 
tral  part  of  a  large  city,  then,  of  course, 
the  so-called  reinforcing  plants  can  best 
be  located  on  the  outskirts. 

In  order  that  you  form  some  idea,  or 
have  a  fair  picture,  of  the  effect  of  tak¬ 
ing,  in  a  fair-sized  northern  city,  a  total 
house-heating  business  of,  say,  up  to  3% 
of  the  consumers,  I  assume  a  situation 
distributing,  by  1926,  gas  say  of  440 
B.t.u.,  and  actively  selling  gas  for  house¬ 
heating  for  the  next  twelve  years. 

If  by  1937  3%  of  the  customers  are 
using  gas  entirely  for  house-heating,  then 
the  maximum  day  send-out  will  be  about 
double  what  it  would  be  if  no  heating 
business  were  taken  on. 

The  average  daily  load  during  the  low 
send-out  summer  months  would  then  ap¬ 
proximate  one-third  of  this  high  winter 
maximum  day  send-out. 

This  amount  of  house-heating  business 
would  increase  the  total  amount  of  gas 
sold  by  30%. 

If,  however,  the  house-heating  busi¬ 
ness  is  secured  by  the  use  of  a  combina¬ 
tion  gas  and  oil  burner,  using  a  minimum 
amount  of  gas,  then  the  maximum  day 
send-out,  when  approximately  9%  of  the 
customers  are  using  this  type  of  heating 
apparatus,  will  be  increased  by  65%,  and 
the  gas  sold  would  be  increased  by  ap¬ 
proximately  22%. 

Now  having  charted  a  possible  course 
of  procedure  and  having  drawn  a  rough 
picture  of  what  is  likely  to  happen,  the 
question  naturally  arises,  how  economical 
and  how  sound  are  our  present'  processes 
of  gas  manufacture,  and  what  is  the  like¬ 
lihood  that  low  temperature  carboniza¬ 
tion  processes  and  complete  gasification 


processes  will  be  more  economical  or 
more  sound  ? 

Let  us  then  examine  present  day  pro¬ 
cesses  as  they  have  been  developed  at 
their  best  and  compare  one  with  another, 
and  also  with  the  best  that  can  probably 
be  expected  with  low  temperature  car¬ 
bonization  processes,  and  with  complete 
gasification  processes. 

First,  as  to  economies : 

Let  us  assume  for  this  purpose  that  in 
the  territory  described  a  good  bituminous 
coking  coal  of  14,300  B.t.u.  is  available 
at  reasonable  prices.  Similar  comparisons 
can  be  made  for  poorer  grades  of  coal. 

Base  Gas,  440  B.t.u.  Heating  Value 

A  modern  carbonization  plant,  equip¬ 
ped  with  central  coke  fired  producers; 
steam  from  waste-heat  boilers. 

B.t.u.  in  one  ton  of  coal,  2000  x  14,- 


300  .  28,600,000 

Products  having  Heat  Value  after  Gasi¬ 
fication 

16,200  ft.  of  440  B.t.u .  7,128,000 

13.5  gallons  of  tar  @  160,000  .  2,160,000 

1,000  lbs.  coke  @  12,500  .  12,500,000 

Total  B.t.u.  in  products  .  21,788,000 

Per  cent  recovery  .  76 

Per  cent  in  gas  .  25 


Peak  Gas,  440  B.t.u.  Heating  Value 

Waste-heat  boilers  on  blast  gases  and 
on  blue-gas  sets.  Steam  regenerators  and 
exhaust  steam  used  for  gas  making. 

B.t.u.’s  in  materials  used  per  M. 


32  lbs.  of  coke  @  12,500  .  400,000 

1.75  gallons  of  oils  @  130,000  -  227,500 

Total  B.t.u.’s  per  M.  in  raw  prod¬ 
ucts  .  627,500 

Products  having  Heat  Value  after  Gasi¬ 

fication 

1,000  ft.  440  B.t.u.  gas  .  440,000 

0.25  gallons  tar  160,000  - .  40,000 

Total  B.t.u.’s  in  products  .  480,000 

Per  cent  recovery  .  76 

Per  cent  in  gas  .  70 
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In  a  Combined  Plant  Balanced  to  Use 
All  Coke  Produced  in  the  Base  Plant 
for  Making  Carburetted  Water  Gas  in 
the  Peak  Plant 

Base  and  Peak  Gas  each  440  B.t.u. 

B.t.u.  in  one  ton  of  coal,  2000  x  14,- 

300  .  28,600,000 

B.t.u.  in  54.69  gals,  oil  carburetting 
@  130,000  . .  7,109,700 

35,709,700 

Products  having  heat  value  after  gasi¬ 
fication  of  the  coal  and  coke : 


47,450  ft.  440  B.t.u.  gas  .  20,878,000' 

21.3  gallons  of  tar  @  160,000  . .’ -  3,408,000 


Total  B.t.u.  in  products  .  24,286,000 

Per  cent  recovery  .  68 

Per  cent  in  gas  .  58 

Average  gallons  oil  per  M.  gas 

made  .  1.15 

Per  cent  base  gas  .  34 

Per  cent  peak  gas  .  66 


By  selling  coke  and  increasing  the  base 
gas  plant  to  suit  local  conditions,  it  will 
probably  be  found,  especially  in  northern 
cities,  that  the  per  cent  of  base  gas  pro¬ 
duced  can  be  economically  increased  to 


as  high  as . 85% 

Leaving  only  to  be  produced  as  peak 

gas  . 15% 

In  this  case  the  average  oil  per  M.  for 
all  gas  made  would  be . 0.26  gal. 


Low  Temperature  Carbonisation  Proc¬ 
esses 

Much  work  has  been  done  and  many 
types  of  trial  plants  have  been  built.  Just 
what  such  plants  will  produce  when  final¬ 
ly  perfected  remains  to  be  seen.  Sup¬ 
pose,  however,  we  use  the  following  as 
production  figures  possible  of  attainment : 

Again,  using  one  ton  of  good  bitumi¬ 
nous  coal,  we  have : 

B  X  XJ 

In  coal,  2000  x  14,300  B.t.u.’s,  or  . .  28,600,000 
Products,  say: 

5700  ft.  700  B.t.u.  gas  .  3,990,000 

23  gals,  light  oils  and  tars  @  145,000 

.  3,335,000 


Soft  coke  remaining  after  deducting 
that  used  in  producers  for  heating,  etc., 
say: 


1300  lbs.  @  12,500  .  16,250,000 


Total  B.t.u.’s  in  products .  23,575,000 

Per  cent  in  products  .  82 

Per  cent  in  gas  .  14 


Suppose  we  had  gone  ahead  with  our 
plants  using  our  standard  processes  as 
indicated  to  produce  440  B.t.u.  gas — 
and  suppose  a  fairly  cheap  and  workable 
low-temperature  carbonization  plant  is 
perfected  producing  gas,  coke,  light  oils 
and  tars  substantially  as  we  have  as¬ 
sumed.  How  best  could  we  adapt  such  a 
plant  to  our  use  ? 

By  distilling  into  various  products  the 
light  oils  and  tars  we  may  obtain  some 
oils  suitable  for  use  for  carburetting  pur¬ 
poses  in  the  peak  gas  apparatus  for  mak¬ 
ing  peak  gas. 

Some  of  the  tar  oils  should  be  usable 
for  combination  oil  and  gas  house-heat¬ 
ing  apparatus. 

If  a  700  B.t.u.  gas  is  easily  produced 
with  flexible  operation  of  the  low  tem¬ 
perature  plant,  such  a  plant  could  be 
installed  and  operated  to  produce  one 
volume  of  700  B.t.u.  gas  to  iy2  volumes 
of  270  B.t.u.  blow-run  blue  gas,  making 
what  we  might  call  an  intermediate  gas 
of  440  B.t.u.  heating  value  and  of  sub¬ 
stantially  the  same  gravity  as  our  adopted 
base  and  peak  gases. 

The  soft  coke  having  say  12  to  15  per 
cent  V.  C.  should  be  used  if  possible  in 
the  water  gas  generators,  to  make  peak 
gas.  It  is  also  probable  that  this  soft  coke 
could  be  used  satisfactorily  in  the  pro¬ 
ducers  of  the  base  gas  plant,  thus  releas¬ 
ing  more  of  the  hard  and  salable  coke 
for  sale. 

There  does  not  appear,  then,  to  be  any 
especial  difficulty  in  utilizing,  in  a  very 
large  plant,  a  reasonable  amount  of  low 
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temperature  carbonization  apparatus.  In 
fact,  we  could  start  with  a  base  gas  plant 
of  low  temperature  carbonization  appara¬ 
tus  and  blow-run  blue  gas  sets  using  oils 
made  and  coke  produced  in  peak  gas  ap¬ 
paratus  substantially  as  outlined.  Such  a 
plant  might  be  balanced  to  produce  very 
little  excess  soft  coke  by  the  end  of  each 
year. 

Complete  Gasification 

(a)  Complete  gasification  can  now  be 
accomplished  with  a  number  of  bitumi¬ 
nous  coals  by  using  good  lump  coal  in 
simple  modified  blue  gas  sets.  The  quality 
of  the  gas  produced  may  be  slightly  more 
than  300  B.t.u.  or  have  a  much  lower 
than  300  B.t.u.  heating  value,  depending 
on  the  amount  of  blow-run  used  in  the 
process. 

Assuming  as  before  one  ton  of  coal, 

we  have  in  the  coal  .  28,600,000  B.t.u. 

With  10  per  cent  nitrogen  due  to  the 
blow  run  we  might  produce  gas  of  about 
300  B.t.u.  with  37  lbs.  of  coal  per  M. — 
or  say  54,000  ft.  of  gas  per  ton  of  coal. 

Products,  54,000  ft.  @  300  B.t.u...  16,200,000 

Per  cent  in  products  and  gas  ...  57 

It  is  possible  that  this  process  can  be 
further  developed  to  a  higher  efficiency 
and  still  produce  a  gas  of  300  B.t.u.  qual¬ 
ity.  At  any  rate,  higher  efficiencies  could 
be  obtained  by  making  a  longer  blow-run 
and  producing  a  gas  of  lower  heating 
value. 

The  best  prospect  for  this  process  is 
the  use  of  lump  bituminous  coal  for  gen¬ 
erator  fuel  and  oil  for  carburetting,  pro¬ 
ducing  a  440  B.t.u.  base  or  peak  gas  until 
such  time  as  some  suitable  carbonizing 
plant  can  be  installed  for  producing  a 
suitable  amount  of  base  gas  for  that 
particular  situation. 

(b)  Complete  gasification  has  been 
secured  in  England  on  what  might  be 


called  a  modified  water  gas  set.  The 
quality  of  gas  will  average  higher  than 
300  B.t.u.  heating  value,  say  up  to  340 
B.t.u.,  with  possibly  an  efficiency  say 
above  60%.  It  is  probable  that  this  pro¬ 
cess,  using  lump  coal,  can  be  developed 
and  made  in  large  units.  Its  value  in 
the  future  would  probably  be  for  small 
and  medium  size  plants  operating  with 
this  process  alone  and  for  a  standard 
quality  of  gas,  say  not  higher  than  330 
B.t.u.  heating  value. 

(c)  The  Doherty  process  of  complete 
gasification  is  now  in  the  process  of  de¬ 
velopment.  No  definite  data  can  be  ob¬ 
tained  for  publication  at  this  time.  It 
appears  probable  that  the  heating  value 
of  the  gas  should  approximate  300  B.t.u. 
and  some  approximate  calculations  in¬ 
dicate  a  fairly  high  total  efficiency  or 
B.t.u.  recovery  for  the  gas  and  tar  oils 
made.  The  use  of  this  Doherty  complete 
gasification  process  would  mean  its  com¬ 
plete  use  with  a  heating  value  standard 
approximating  300  B.t.u.,  or  its  use  for 
displacing  300  B.t.u.  blue  gas  for  mixing 
with  580  B.t.u.  carburetted  water  gas ; 
that  is,  for  making  part  of  our  so-called 
peak  gas. 

Conclusions 

Summing  up,  we  may  make  the  fol¬ 
lowing  general  conclusions : 

To  satisfactorily  handle  and  economi¬ 
cally  develop  the  gas  business  with  our 
existing  perfected  types  of  gas  manufac¬ 
turing  apparatus,  we  need  heating  value 
standards  at  least  as  low  as  440  B.t.u.  and 
possibly  as  low  as  400  B.t.u. 

With  such  a  standard  we  can  fashion 
or  make  the  gas  supplied  of  practically 
the  same  gravity  throughout  the  year, 
notwithstanding  wide  variations  in  gas 
demands. 

We  can  begin  the  supply  of  this  quality 
of  gas  at  any  time,  using  our  existing 
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manufacturing  apparatus,  and  we  can 
shape  and  direct  the  plant  extensions  and 
improvements  so  that  the  base  or  major 
portion  of  the  gas  supplied  throughout 
the  year  will  be  made  from  bituminous 
coal — a  cheap  raw  material  that  promises 
to  remain  not  only  plentiful  but  fairly 
uniform  in  price. 

This  lower  standard  of  440  B.t.u.  heat¬ 
ing  value  will,  especially  with  the  use  of 
coal-gas  plants,  greatly  reduce  the  amount 
of  oil  required  for  gas  making,  and  this  in 
turn  should  tend  to  stabilize  the  cost  of 
gas  oil.  Therefore,  the  cost  of  any  neces¬ 
sary  lightly  carburetted  water  gas  would 
be  stabilized  and  much  lower  than  would 


be  the  case  if  a  higher  heating  quality 
of  gas  were  supplied. 

If  a  perfected  and  flexible  low-temper¬ 
ature  carbonization  apparatus  is  finally 
developed,  we  can  fashion  the  gas  into 
our  440  B.t.u.  heating  value  standard  for 
use  on  intermediate  loads,  and  even  for 
base  and  peak  send-out  loads,  if  this  be¬ 
comes  economical  or  necessary. 

Complete  gasification  processes  can  be 
used  either  with  a  still  lower  heating- 
value  standard  or  such  apparatus  can  be 
used  in  connection  with  existing  carbur¬ 
etted  water  gas  plants  for  producing  a 
higher  standard  heating  value  gas,  say  of 
400  to  440  B.t.u. 


DISCUSSION 


F.  C.  Weber  (New  York)  :  I  want  to 
say,  first,  that  I  think  this  is  one  of  the 
most  progressive  and  worthwhile  papers 
that  have  been  delivered  before  the 
Technical  Section  for  a  long  time.  I  be¬ 
lieve  Mr.  Perry  has  set  before  us  here 
a  procedure — at  least  he  has  shown  us 
what  is  before  us — and  set  forth  a  very 
plausible  way  to  meet  a  problem  that 
certainly  we  will  have  to  meet. 

There  are  a  few  points  which  I  would 
like  to  mention  particularly.  I  think  that 
his  fears  that  if  you  send  out  a  low  cal¬ 
orific  value  gas  you  will  have  difficulty 
with  your  mains,  boosters,  etc.,  are  un¬ 
founded.  I  have  undertaken  quite  an  in¬ 
vestigation  in  a  general  way,  in  this 
connection,  but  I  can’t  find  that  the  dis¬ 
tribution  problems  of  those  companies 
that  have  gone  to  low  standards  (and 
many  of  them  have)  have  been  seriously 
complicated  by  that  procedure.  So  I  be¬ 
lieve  that  you  can  all  dismiss  that  point 
from  your  minds,  because  the  actual  per¬ 
formance  to  date  shows  it  is  nothing  to 
worry  about. 

I  like  his  suggestion  that  we  should 
approve  a  400  B.t.u.  gas.  Of  course, 


we  are  striving  for,  as  Mr.  Doherty  said 
this  morning,  is  a  so-called  selective 
standard  which  we  now  have  in  three 
states  and  probably  will  have  in  a  good 
many  more,  but  it  so  happens  that  with 
a  lot  of  existing  equipment  you  can  fig¬ 
ure  to  make  very  economical  and  prof¬ 
itable  gas  of  about  400  B.t.u. 

I  have  just  within  the  last  few  weeks 
finished  a  careful  consideration  of  a  set¬ 
up  which  is  very  pertinent  to  this  gen¬ 
eral  subject.  This  set-up  contemplates 
adding  some  coke  ovens  to  a  plant  which 
is  now  very  largely  carburetted  water 
gas.  It  is  proposed  to  make  the  base  gas 
with  coke  oven  gas  and  then  make  blue 
gas  to  reduce  that  coke  oven  gas  from 
about  580  to  about  400  B.t.u.  and  then 
to  have  in  reserve,  as  Mr.  Perry  sug¬ 
gests,  some  water  gas  apparatus  to  take 
up  the  occasional  sharp  peaks  with 
lightly  carburetted  water  gas.  It  is  essen¬ 
tial,  as  he  says,  that  one  maintain  a  gas 
of  uniform  specific  gravity  and  of  prac¬ 
tically  uniform  calorific  value  and  that 
can  be  done  with  such  a  set-up  as  I  just 
described. 
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Furthermore,  you  will  be  surprised  to 
know  that  by  varying  the  calorific  value 
five  per  cent  above  and  below  400,  which 
is  permissible  by  regulatory  bodies,  you 
can  take  care  of  a  variation  in  output  of 
47  per  cent;  so  it  will  be  only  on  the 
rarest  occasions  that  you  will  have  to 
use  your  carburetted  water  gas  set  at 
all. 

You  will  also  be  surprised  to  know  that 
including  the  carrying  charges  on  the 
coke  ovens,  which  are  to  be  new,  it  is 
proposed  to  put  (at  least  it  is  figured  and 
the  figures  seem  accurate)  this  gas  in  the 
holder  for  eighteen  cents  a  thousand. 
You  will  have  to  go  some  to  beat  that. 
That  isn’t  a  peculiar  situation;  it  is  a 
situation  that  I  think  many  of  you  have 
immediately  before  you  and  I  believe 
you>  can  meet  it  just  as  well  as  these 
figures  indicate. 

H.  E.  Bates  (Chicago,  Ill.) :  I  agree 
with  Mr.  Weber  that  this  is  one  of  the 
best  papers  that  I  have  studied  in  a  long 
time.  It  is  a  problem  that  is  coming  be¬ 
fore  us  fast,  especially  with  this  house¬ 
heating  load.  I  don’t  agree  with  Mr. 
Weber  as  to  the  effect  on  the  distribu¬ 
tion  system  as  the  house-heating  busi¬ 
ness  develops,  unless  the  base  gas  is  go¬ 
ing  to  have  a  flame  of  a  higher  tempera¬ 
ture  than  what  we  have  nowadays.  Mr. 
Perry  could  give  us  some  ideas  on  it. 
This  is  a  problem  that  looks  fairly  easy 
from  reading  the  paper,  but  it  isn’t  so 
easy  from  a  standpoint  of  making  it 
meet  your  conditions,  especially  for 
those  companies  who  are  purchasing 
considerable  quantities  of  gas  which 
they  cannot  control  deliveries  of. 

Certainly  your  base  gas  mixture  must 
never  exceed  in  volume  your  minimum 
day’s  output.  I  tried  to  apply  Mr.  Per¬ 
ry’s  set-up  here  to  our  conditions  and  I 
found  that  my  total  volume  of  mixture 


was  much  in  excess  of  my  minimum  day 
send-out.  That  is  going  to  be  solved 
eventually,  just  the  same.  The  easiest 
way  is  to  increase  the  sale  of  gas  for  the 
minimum  day. 

Another  thought  on  this  is  the  inerts 
question.  What  are  going  to  be  the  inerts 
in  this  base  gas?  It  seems  to  me  from 
simple  figures  that  I  made  that  the 
inerts  in  this  base  gas  are  going  to  be 
around  22  per  cent.  That  is  something 
to  be  considered. 

One  of  the  most  important  things, 
also,  aside  from  the  gravity  question, 
is  the  necessity  of  getting  peak  load  ca¬ 
pacity  cheaply.  If  we  go  into  the  house¬ 
heating  business  we  are  going  to  have 
a  lot  of  stand-by  capacity  that  will  have 
limited  use.  I  venture  to  say  that  there 
will  be  fifteen  or  twenty  per  cent  of  your 
capacity  you  won’t  use  thirty  days  a 
year.  To  see  what  that  would  mean  to 
us  I  assumed  two  conditions.  One  a  plant 
costing  $200  a  M.  C.  F. ;  another  costing 
$400.  How  much  cheaper  will  the  $400 
plant  have  to  make  the  gas,  for  the  use 
I  can  expect  to  get  out  of  it  for  peak 
load  consumption,  to  justify  the  higher 
investment?  If  my  figures  are  correct, 
if  I  can  get  54  days’  use  of  the  larger 
investment,  I  would  have  to  produce  the 
gas  at  least  twenty  cents  per  M.  C.  F. 
cheaper.  That  hardly  seems  reasonable 
to  expect  in  a  peak  load  plant  where  it  is 
subject  to  wide  fluctuations.  I  think 
this  is  a  very  important  thing  and  justi¬ 
fies  my  belief  that  for  a  long  time  we 
are  going  to  use  water  gas  or  possibly 
blue  gas  capacity  for  peak  load  supply. 

J.  P.  Haftenkamp  (Rochester,  N.  Y.)  : 
On  page  823  Mr.  Perry  visualizes  three 
methods  of  making  this  gas.  It  would 
be  very  helpful  if  Mr.  Perry  would  add 
the  percentage  of  inerts  in  each  one  of 
those  gases. 
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Blue  gas  is  probably  the  most  expen¬ 
sive  gas  we  make  and  I  wondered 
whether  Mr.  Perry’s  method  of  proced¬ 
ure  had  to  some  measure  been  adopted  in 
Colorado,  Washington  and  Alabama 
where  they  have  optional  B.t.u.  stand¬ 
ards.  Colorado  has  had  the  optional 
standard  quite  some  time.  Washington 
has  adopted  it  only  recently,  but  it  would 
be  of  great  interest  to  the  industry  if  in 
any  one  of  those  states  such  a  procedure 
could  be  put  into  effect  for  a  year  or  two 
to  see  what  its  effect  is. 

To  the  inerts  I  think  should  be  at¬ 
tached  some  indication  of  what  the  com¬ 
bustion  is  per  cubic  foot  of  combustible 
and  determine  which  one  of  those  three 
gases  I  mentioned  on  page  823  is  eventu¬ 
ally  the  most  economical  to  strive  to 
make. 

E.  L.  Hall  (Portland,  Ore.)  :  I  am 
inclined  to  agree  with  Mr.  Perry  as  to 
his  solution  of  handling  our  peak  loads, 
but  if  we  have  to  come  to  that  point,  my 
principal  objection  is  with  the  effect  on 
the  distribution  system  of  sending  out 
such  a  high  specific  gravity  and  low 
heating  value  gas. 

Some  of  you  with  your  local  condi¬ 
tions  cannot  do  otherwise  possibly  than 
adopt  Mr.  Perry’s  solution,  but  I  wish 
to  present  another  solution  to  you  that, 
in  some  parts  of  the  country,  possibly 
even  in  your  part  of  the  country,  may  be 
considered. 

Last  spring  on  the  Pacific  Coast  Mr. 
Henry  Doherty  suggested  the  use  of  oil 
in  combination  with  gas  for  handling 
house  heating.  I  was  very  much  im¬ 
pressed  with  his  idea  and  yet,  as  a  gas 
man,  I  was  very  much  depressed  to  think 
that  gas  had  to  divide  up  the  field  with 
something  else.  Now,  I  have  come 
around  to  Mr.  Doherty’s  idea  that  we 


should  handle  our  peak  loads  with  the 
use  of  oil.  With  this  exception,  how¬ 
ever, — that  the  oil  should  be  used  in  the 
gas  works,  and  not  on  the  consumer’s 
premises. 

On  the  Pacific  Coast,  with  cheap  oil 
supplies,  we  have  developed  the  oil-gas 
process,  and  I  don’t  want  you  to  laugh 
when  I  suggest  seriously  that  you  should 
consider  such  oil-gas  for  handling  your 
peak  load  conditions.  In  order  that  we 
might  have  a  better  idea  of  what  peak 
loads  mean,  I  prepared  a  set  of  curves 
comparing  oil-gas  for  handling  peak 
loads  with  coal  gas. 

We  find  that  in  our  Portland  condi¬ 
tions,  where  we  have  fifty  per  cent  of  our 
gas  works  operating  only  a  half  a  dozen 
days  in  the  year — and  only  heating- ten 
per  cent  of  the  town — the  determining 
element  is  not  the  cost  of  the  oil  but  the 
cost  of  the  investment.  I  am  prepared  to 
show  you  that  this  investment  cost  is  so 
overwhelmingly  a  factor  in  the  situation 
that  you  can  buy  oil  at  four  or  five  times 
its  present  value  in  order  to  handle  those 
peak  loads  with  oil  gas.  In  other  words, 
this  curve  will  demonstrate  that  for 
fixed  charg-es  only,  for  handling  the  gas 
of  the  maximum  day  for  a  typical  coal 
gas  plant,  we  would  have  fixed  charges 
at  fifteen  per  cent,  something  like  sixty 
dollars  per  thousand  cubic  feet  of  maxi¬ 
mum  day,  whereas,  with  an  oil  gas  plant, 
we  could  do  the  same  thing  for  about  six 
dollars  per  thousand. 

We  would,  at  the  same  time,  have 
operating  expenses  for  the  oil  to  put 
with  this  investment  of  something  like 
twenty,  thirty,  forty  or  fifty  cents  a 
thousand,  depending  upon  whether  you 
paid  a  dollar  and  a  half,  two  and  a  half 
or  five  dollars  for  oil.  In  other  words, 
under  no  conditions  would  the  expense 
of  handling  the  peak  loads,  so  far  as  the 
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oil  expense  is  concerned,  amount  to  over  complaints.  He  said  on  page  820  that 
ten  per  cent  of  the  total  cost  of  handling  there  is  no  cause  for  complaint  except 
such  peak  loads.  Thus  the  investment  for  the  gas  irons,  some  mantle  lights  and 
cost  will  always  be  ninety  per  cent  of  the  one  type  of  water  heater.  I  would  like 
cost  of  handling  such  peak  loads  and  you  to  know  the  nature  of  the  complaint — 
could  not  afford  to  operate  a  coal-gas  just  what  the  trouble  was  when  we  did 
plant  less  than  250  days  in  the  year  to  get  up  behind  the  use  of  peculiar  gases, 
compete  with  oil  at  any  price.  as  I  understand  it. 


Now  so  far  as  water  gas  is  concerned 
and  so  far  as  the  particular  ingenious 
recommendations  of  Mr.  Perry  are  con¬ 
cerned,  I  have  this  to  say  in  favor  of  oil 
gas :  with  oil  gas  in  place  of  decreasing 
your  heating  value  down  to  400,  you  will 
increase  your  heating  value  up  to  600. 
In  place  of  increasing  your  specific 
gravity  up  to  seven  tenths,  you  will 
lower  your  specific  gravity  down  to  four 
tenths  and  by  that  combination  of  high 
heating  value  and  low  specific  gravity, 
you  will  increase  your  distribution  ca¬ 
pacity  at  least  thirty-five  per  cent.  That 
thirty-five  per  cent  is  more  than  suffi¬ 
cient  to  build  you  the  gas  works  for  your 
peak  loads. 

R.  B.  Harper:  One  statement  on  the 
first  page  that  I  think  might  be  mis¬ 
construed.  It  says,  “It  matters  not  so 
much  as  to  how  the  gas  is  made  up  for 
the  supply  for  the  various  seasons — 
whether  of  coal  gas,  carburetted  water 
gas,  oil  gas,  producer  gas,  etc.”  I  am 
afraid  we  will  get  the  idea  some  time 
that  gases  of  the  same  specific  gravity 
will  have  the  same  flame  characteristics 
and  get  the  same  service.  That  isn’t  so 
and  I  much  prefer  to  think  of  it  from  the 
standpoint  of  composition.  Composition 
of  gas  after  all  determines  the  specific 
gravity  and  you  can’t  get  certain  com¬ 
binations  under  very  peculiar  character¬ 
istics  as  to  flame.  You  must  in  a  subject 
like  this  think  of  the  production  end. 
We  have  to  give  service  and  I  know  Mr. 
Perry  has  had  that  in  mind,  but  I  would 
like  to  ask  him  a  question  as  to  these 


A.  H.  Abbott:  I  would  like  to  ask  the 
gentleman  from  California  if  I  under¬ 
stood  him  correctly  when  he  said  the 
plant  must  be  operated  250  days  a  year 
to  make  it  a  paying  proposition.  Is  that 
correct  ? 

H.  R.  Sterrett:  I  had  not  intended  to 
discuss  the  type  of  plant  but  rather  to 
emphasize  one  point  which  has  already 
been  covered  and  that  is  the  desirability 
of  a  low  B.t.u.  gas  standard.  Mr.  Perry 
has  shown  that  a  440  gas  can  be  made 
by  a  number  of  different  types  or  com¬ 
binations  of  types  of  plants  and  can  be 
distributed  and  utilized  satisfactorily. 
We  know  in  carburetted  water  gas  that 
if  we  assume  an  average  standard  of 
560  B.t.u.,  it  requires  about  three  gallons 
of  oil  per  thousand  with  an  efficiency  of 
five  thousand  B.t.u.  or  thereabouts.  With 
a  440  B.t.u.  gas,  we  need  only  use  about 
1.65  gallons  per  thousand  or  about  55 
per  cent  as  much  gas  oil  as  we  do  with 
the  higher  standard  gas  and  to  that  ex¬ 
tent  we  are  less  dependent  upon  the  oil 
industry. 

It  seems  to  me  that  it  would  be  very 
desirable  to  work  toward  the  lower  B.t.u. 
standard ;  the  question  is  how  to  do  that 
in  the  quickest  way.  I  think,  Mr.  Chair¬ 
man,  it  might  be  in  order  to  suggest  that 
this  problem  be  submitted  to  the  Com¬ 
mittee  on  Gfas  Standards  and  Service.  If 
some  sort  of  a  plan  that  is  broad  in  its 
scope  and  flexible  enough  to  be  adopted 
generally  could  be  produced  by  this  com¬ 
mittee,  it  would  be  a  very  valuable  thing 
for  the  industry. 
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R.  B.  Brown  (Milwaukee,  Wis.)  :  Mr. 
Perry  has  discussed  in  this  paper  in  a 
very  interesting  way  one  of  the  most 
important  of  the  numerous  problems 
that  we  have  before  us. 

It  might  be  well  to  emphasize  the  fact 
that  we  have  in  this  industry  a  tremen¬ 
dous  equipment  for  the  manufacture  of 
gas  on  processes  that  have  been  very 
well  worked  out,  and  that  there  is  no 
present  indication  that  these  processes 
are  likely  to  be  superseded  by  anything 
substantially  better  in  the  near  future 
when  all  overheads  are  considered. 

The  study  of  new  processes  and  meth¬ 
ods  has  been  going  on  continuously  over 
many  years  and  there  probably  has 
never  been  a  time  when  there  has  been 
so  much  attention  devoted  to  this  sub¬ 
ject  as  right  now,  but  a  study  of  the 
fundamentals  raises  the  question  very 
seriously  as  to  the  likelihood  that  any 
new  processes  will  on  the  whole  be 
cheaper  or  more  economical  than  the 
operation  under  our  present  processes 
(our  investment  in  the  equipment  for 
which  runs  into  such  tremendous  fig¬ 
ures)  if  we  can  use  these  older  processes 
in  the  most  economical  way  and  to  the 
best  advantage  to  meet  the  changing  re¬ 
quirements  of  our  business. 

I  think  the  most  significant  angle  in 
the  whole  discussion,  as  Mr.  Perry  set  it 
up,  is  the  very  evident  need  for  the  fur¬ 
ther  reduction  in  heating  value  stand¬ 
ards  before  we  can  fully  utilize  this 
tremendous  investment  in  gas-making 
equipment  to  meet  the  new  problems  in 
increased  demands  which  are  being 
brought  on  mainly  by  certain  types  of 
industrial  load  and  by  the  heating  load. 

His  figures  show  the  absolute  neces¬ 
sity  of  great  flexibility  in  production 
methods  to  meet  an  assumed  situation 
on  the  house  heating  and  the  situation 


which  he  has  assumed  is  based  on  a  very 
modest  estimate  of  loads  which  we  may 
be  called  upon  to  handle.  If  instead  of 
“3%”  of  our  customers  using  gas  for 
house  heating,  as  he  has  set  the  figure 
up,  he  had  assumed  that  “30 %”  of  them 
should  go  over  to  gas  house  heating,  the 
emphasis  that  would  be  placed  upon  the 
need  of  great  flexibility  in  production 
capacity  would  become  tremendously 
greater. 

I  am  thoroughly  in  accord  with  his 
thought  that  we  can  use  our  present 
equipment  to  a  very  good  advantage  in 
making  up  mixed  gases  which  will  give 
very  satisfactory  service  to  our  custom¬ 
ers  if  we  can  have  the  right  to  so  adjust 
the  heating  value  as  to  make  it  possible 
to  make  up  these  mixtures  on  a  basis 
that  will  be  fairly  uniform  in  quality 
and  gravity. 

The  importance  of  being  able  to  do 
this  is  very  greatly  emphasized  when  we 
attempt  to  work  out  some  alternative 
to  that  proposition.  With  the  very  grave 
uncertainties  as  to  what  the  future  of  oil 
production  as  related  to  oil  consumption 
will  be,  one  cannot  with  good  conscience 
hang  the  whole  future  of  the  gas  indus¬ 
try  on  any  process  that  depends  on  the 
continued  use  of  tremendous  quantities 
of  oil.  On  the  other  hand,  if  you  swing 
to  coal  as  the  principal  basis  for  manu¬ 
facture,  the  tremendous  cost  and  the  al¬ 
most  impossibility  of  intermittent  oper¬ 
ation,  both  from  the  standpoint  of  fixed 
charges  and  of  the  physical  operation, 
practically  stops  further  consideration  of 
that  method  to  take  care  of  these  great 
fluctuations  in  demand.  And  every 
method  of  mixing  of  gases  in  order  to 
avail  ourselves  of  the  greater  flexibility 
of  one  or  another  combination,  brings 
one  squarely  up  against  this  question  of 
what  can  be  done  with  the  B.t.u.  content. 

There  has  been  plenty  of  exploration 
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in  this  field  to  definitely  prove  that  these 
lower  B.t.u.  gases  can  be  made  to  give 
excellent  service  and  that  at  anywhere 
near  the  ranges  discussed  in  this  paper 
present  appliances  and  equipment  need 
not  be  discarded  and  in  fact  will  give  in 
my  opinion  even  better  service  than  they 
are  giving  today  with  the  higher  B.t.u. 
content  gases.  However,  the  public,  the 
regulatory  bodies,  and  many  scientific 
organizations  in  this  country,  must  be 
convinced  of  this  before  we  can  have  any 
great  increase  in  the  latitude  accorded 
to  the  operating  companies  in  the  han¬ 
dling  of  this  question.  And  they  must 
further  be  convinced  of  the  absolute 
necessity  of  the  further  modification  of 
heating  value  standards  in  order  that  the 
industry  may  continue  to  furnish  gas  at 
anywhere  like  the  present  rates  from  the 
production  machinery  standpoint  alone, 
leaving  out  of  consideration  all  other 
factors. 

It  might  be  said  at  this  point  that  it  is 
somewhat  cheering  to  know  that  two  of 
the  states  have  provided  for  varying 
B.t.u.  standards  to  meet  the  conditions  of 
the  individual  companies  and  that  one 
state  has  recently,  in  the  case  of  one  of 
their  larger  cities,  adopted  the  450  B.t.u. 
standard. 

We  are  going  to  be  helped  in  this  cam¬ 
paign  by  the  very  satisfactory  results 
which  have  been  obtained  in  practically 
every  instance  where  the  lower  B.t.u. 
content  gas  has  been  distributed  and 
there  is  enough  experience  along  those 
lines,  particularly  in  England  and  Cana¬ 
da,  which  we  can  use  to  advantage  and 
which  should  have  considerable  weight 
in  convincing  any  doubter  as  to  the  abil¬ 
ity  to  give  first-class  service  with  these 
leaner  gases. 

Chairman  Cornish:  If  there  is  no  fur¬ 
ther  discussion,  I  would  like  to  call  on 
Mr.  Perry  to  close  the  discussion. 


Mr.  Perry:  I  am  very  glad  of  one 
thing  and  that  is  that  nobody  got  up  and 
suggested  that  somebody  is  going  to  dis¬ 
cover  some  wonderful  new  process  that 
will  throw  all  our  processes  out  of  use. 
I  was  surprised  this  morning.  I  think 
Mr.  Doherty  slipped  just  a  little  bit  in 
the  last  of  his  talk  when  he  intimated 
that  we  must  get  some  new  kind  of  car¬ 
bonizing  plant  which  would  be  very 
much  cheaper  than  we  have  today.  We 
have  very  good  carbonizing  plants  and 
they  are  very  reasonable  in  cost  when 
you  consider  everything  about  them.  It 
is  something  like  building  a  house.  You 
want  a  good  house  and  you  have  got  to 
pay  money  for  it. 

Mr.  Weber  called  attention  to  the  cost 
of  distributing  440  B.t.u.  gas  compared 
to  530.  I  want  to  say  that  my  associates 
and  I  went  through  a  very  careful  calcu¬ 
lation  for  one  of  our  big  companies  and 
we  estimated  our  costs  and  found  that  if 
we  would  go  today  to  440  B.t.u.  standard 
instead  of  530,  we  could  deliver  a  million 
B.t.u.  to  the  consumer,  investment  cost 
and  all  costs  considered,  cheaper  on  the 
440  B.t.u.  standard  than  on  the  530.  That 
includes  your  pumping  mains,  boosters 
and  everything. 

Mr.  Bates  called  attention  to  the  fact 
that  he  was  buying  a  lot  of  coke  oven 
gas.  We  have  some  companies  doing  that 
in  our  system  and  if  I  could  get  a  440 
standard  for  those  companies,  I  would 
find  a  way  of  diluting  it  either  with  blast 
furnace  gas  or  with  producer  gas. 

Mr.  Haftenkamp  called  attention  to 
the  high  cost  of  blue  gas.  Now  if  your 
blue  gas  plant  is  equipped  with  waste 
heat  boilers  and  steam  regenerators,  it 
costs  you  practically  nothing  for  the 
steam.  You  get  it  out  of  your  waste 
heat.  If  you  have  a  carbonizing  plant 
on  the  base  and  a  tremendously  good 
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market  for  your  coke  and  selling  at  a 
high  price,  then  you  might  better  put  in 
some  more  carbonizing  plants  and  make 
some  more  coke,  because  it  won’t  cost 
you  much  to  do  it  and  you  will  get  some 
cheap  coke. 

Mr.  Hall  called  attention  to  oil  for 
peak  load  conditions.  I  was  not  able  to 
follow  through  his  figures ;  they  were 
sprung  on  me  rather  suddenly ;  but  I 
feel  sure  for  eastern  conditions  that  we 
can’t  go  out  after  a  tremendous  amount 
of  house-heating  business  and  handle  all 
of  it  with  the  gas  fire.  We  have  got  to 
take  the  peaks  off  with  oil  or  some  other 
way.  And  if  we  do  that  in  cold  climates 
like  Rochester  and  Chicago  and  Syra¬ 
cuse  and  Philadelphia,  if  you  schedule 
out  your  loads  throughout  the  seven  or 
eight  months  of  the  heating  season,  you 
will  find  that  you  could  put  in  a  car¬ 
bonizing  plant  and  handle  seventy  per 
cent  or  more  of  that  output  with  coal 
gas  if  you  had  to  and  keep  that  coal  gas 
plant  running  seventy  per  cent  of  its 
capacity  in  the  year.  Now  you  can  do 
that  with  a  good  coal  gas  plant  and  you 
can  do  it  pretty  cheaply ;  so  if  you  have 
a  good  market  for  your  coke,  you  can 
build  up  under  your  peak  load  on  the 
base  of  your  peak  load  and  you  can 
handle  that  economically  with  coal  gas, 
providing  all  except  that  extreme  peak 
which  takes  two  or  three  days  of  your 
gas  capacity  and  those  peaks  you  must 
handle  some  other  way.  You  can’t  afford 
to  put  in  a  gas  plant  to  handle  the  ex¬ 
treme  peaks. 

Another  question  was  brought  up — 
the  question  of  inerts.  Of  course,  there 
are  some  states  that  have  regulations 
that  limit  the  amount  of  inerts.  It  is  just 
like  our  heating  value  standards.  If 
they  have  regulations  that  are  obsolete, 
then  we  must  get  those  wiped  off  the 
map  and  do  away  with  them.  It  is  part 
of  our  business. 


I  want  to  thank  Mr.  Brown  for  his 
very  able  comments  and  discussion.  I 
was  in  Europe  this  summer  and  I  would 
like  to  tell  you  a  few  observations  that  I 
made.  In  England  and  London  especial¬ 
ly,  they  produce  almost  entirely  coal  gas, 
but  they  are  standardizing  on  steaming 
their  vertical  retorts,  making  490  to  510 
B.t.u.  gas  and  pulling  it  down  with  400 
B.t.u.  carburetted  water  gas  and  they  are 
coming  to  use  thirty  per  cent  of  this 
carburetted  water  gas,  shutting  down 
their  coal  gas  plants  a  certain  portion  of 
the  summer  time  for  repairs  and  putting 
them  in  good  condition. 

In  Germany,  they  steam  their  retorts 
and  operate  from  450  B.t.u.  gas  up.  In 
Vienna  we  found  coal  gas  being  diluted 
with  twenty  per  cent  of  coke  producer 
gas.  Standards  of  gas  approximately 
475.  In  Budapest  we  found  our  400  B.t.u. 
operating  very  satisfactorily.  They  were 
making  180  B.t.u.  producer  gas  on  pro¬ 
ducers  using  lignite  coal,  thoroughly 
scrubbing  and  condensing  it  and  using 
this  producer  gas  for  heating  the  oven 
and  retorts  and  also  for  pulling  down  the 
B.t.u.  of  the  coal  gas.  This  was  a  war 
measure.  They  went  to  it  during  the 
war,  using  forty  per  cent  of  this  180 
B.t.u.  gas  and  the  rest  coal  gas.  After 
the  war  they  came  along  and  said, 
“Here,  you  fellows  have  got  to  stop  that 
and  get  back  to  where  you  were.”  So 
they  went  to  it  and  gave  them  what  they 
did,  but  with  the  appliances  not  re-ad¬ 
justed,  they  were  so  unsatisfactory,  they 
had  to  petition  to  go  back  to  400  B.t.u., 
and  that  is  what  they  are  doing  today. 

I  want  to  thank  you  all  for  your  kind 
attention  and  attendance  at  the  meeting 
in  connection  with  this  paper. 

(It  was  voted,  upon  motion  duly  sec¬ 
onded,  that  a  vote  of  thanks  be  tendered 
Mr.  Perry  for  his  paper.) 
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ECONOMIC  FACTORS  INFLUENCING  PRODUCTION,  SALE 
AND  CONSUMPTION  OF  BY-PRODUCT  AMMONIA  IN 

THE  UNITED  STATES 


By  Dr.  Harry  A.  Curtis,  Prof,  of  Chemical  Engineering  at  Yale  University 


Production  of  Fixed  Nitrogen  from  Coed 

Ten  years  ago  production  of  by¬ 
product  fixed  nitrogen  by  the  coal  proc¬ 
essing  industry  of  the  United  States 
amounted  to  about  38,000  tons,  equiva¬ 
lent  to  nearly  190,000  tons  of  ammonium 
sulphate.  In  1924,  the  domestic  produc¬ 
tion  of  fixed  nitrogen  by  this  industry  is 
estimated  to  have  been  approximately 
114,500  tons,  or  the  equivalent  of  572,500 
tons  of  ammonium  sulphate.  The  increase 
of  300%  in  ten  years  has  not  come  about 
through  an  increased  production  in  gas 
retorts,  but  through  expansion  of  coke 
oven  production.  While  the  great  de¬ 
mands  for  steel  created  by  the  war  was 
no  doubt  the  prime  cause  for  the  rapid 
expansion  of  coke  oven  production,  there 
are,  nevertheless,  a  number  of  factors 
now  active  in  further  augmenting  the 
production  of  by-product  nitrogen  from 
coal. 

During  the  past  ten  years  there  has 
been  a  drawing  together  of  what  have 
long  been  two  rather  independent 
branches  of  the  coal  carbonizing  industry 
— coke  production  on  the  one  hand  and 
gas  production  on  the  other.  The  tech¬ 
nical  problems  encountered  in  the  two 
fields  certainly  have  much  in  common, 
and  with  the  increasing  utilization  of  the 
coke  oven  as  a  means  of  producing  city 
gas,  the  old  distinction  based  on  coke 
oven  versus  gas  retort  becomes  less  im¬ 
portant.  The  modern  by-product  coke 
oven  as  a  producer  of  metallurgical  and 


foundry  coke  has  apparently  reached  a 
fairly  high  stage  of  development.  While 
no  one  would  care  to  say  that  there  will 
be  no  further  improvements  in  coke  oven 
design,  nevertheless,  we  may  reasonably 
expect  that,  for  the  next  decade  at  least, 
the  coke  for  blast  furnace  and  foundry 
purposes  will  be  produced  in  coke  ovens 
not  radically  different  from  those  now  in 
use.  The  amount  of  by-product  nitro¬ 
gen  recovered  in  such  ovens  will  increase 
with  the  natural  increase  in  steel  produc¬ 
tion. 

The  adoption  of  the  coke  oven  in  the 
gas  industry,  however,  is  only  one  phase 
in  what  appears  to  be  a  real  revolution 
in  methods  of  gas  production,  and  if  this 
results  in  an  expansion  of  the  industry, 
the  production  of  by-product  nitrogen 
will  likewise  expand.  There  are,  indeed, 
many  reasons  for  believing  that  coal  gas 
manufacture  in  this  country  will  neces¬ 
sarily  expand  greatly  within  the  next 
decade.  Some  of  the  obvious  trends  may 
be  set  down  as  follows: 

a.  The  substitution  of  manufactured 
gas  in  places  now  supplied  partially  or 
wholly  with  natural  gas.  While  new  sup¬ 
plies  of  natural  gas  will  doubtless  be  dis¬ 
covered,  the  supply  of  natural  gas  in  the 
centers  now  using  most  of  it  will  in¬ 
evitably  decrease.  If  as  much  as  20% 
of  the  natural  gas  used  east  of  the 
Mississippi  River  is  replaced  by  manu¬ 
factured  gas  in  the  next  decade,  this  alone 
will  mean  an  increment  of  80  billion  cu- 
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bic  feet  of  gas  per  year.  According  to 
present  trends,  a  considerable  portion  of 
this  gas  will  be  produced  in  coke  ovens 
and  the  increase  in  by-product  nitrogen 
production  will  be  larger,  therefore,  than 
if  the  additional  gas  were  produced  in 
gas  retorts.  Eighty  billion  cubic  feet  of 
gas  produced  in  by-product  coke  ovens 
heated  by  producer  gas  would  yield  about 
83,300  tons  of  sulphate,  or  17,000  tons 
of  fixed  nitrogen. 

b.  The  demand  for  city  gas  in  cities 
now  using  manufactured  gas  is  increasing 
rapidly  and  the  rate  of  increase  will  be 
even  higher  if  the  cost  of  gas  can  be  re¬ 
duced  as  a  result  of  any  developments 
now  in  progress  in  the  gas  industry.  Here 
again  it  appears  probable  that  the  bulk 
of  the  production  will  be  in  coke  oven 
or  in  gas  retorts  other  than  the  small 
horizontal  retorts  so  much  used  in  the 
past. 

c.  Aside  from  the  increased  produc¬ 
tion  of  by-product  nitrogen  incident  to 
the  expanding  use  of  coal  gas,  there  will 
no  doubt  be  an  increase  in  the  amount 
produced  in  the  manufacture  of  metal¬ 
lurgical  and  furnace  coke,  due  not  only 
to  the  normally  increasing  demand  for 
iron  and  steel,  which  calls  for  more  coke, 
but  due  also  to  the  further  substitution  of 
by-product  coke  ovens  for  the  old  bee¬ 
hive  type.  It  is  likely  that  this  substitu¬ 
tion  will  continue  until  between  80  and 
90%  of  all  the  metallurgical  and  foundry 
coke  is  produced  in  by-product  ovens.  It 
will  be  recalled  that  ten  years  ago  the  bee¬ 
hive  ovens  were  producing  nearly  twice 
as  much  coke  as  the  by-product  ovens  in 
this  country,  and  that  the  substitution  of 
the  by-product  oven  for  the  old  type  has 
been  one  very  large  factor  in  increasing 
the  production  of  by-product  nitrogen. 

In  Part  2  of  the  Nitrogen  Survey  pub¬ 
lished  last  year  by  the  Department  of 


Commerce,  the  estimate  is  made  that  the 
production  of  by-product  nitrogen  in  the 
United  States  from  coke  and  coal  gas 
plants  will  be  equivalent  to  more  than  a 
million  tons  of  ammonium  sulphate  in 
1933. 

Total  Production  of  Ammonium  Nitro¬ 
gen  in  the  United  States 

Besides  the  ammonia  nitrogen  avail¬ 
able  in  the  United  States  as  a  result  of  the 
manufacture  of  coke  and  coal  gas,  there 
are  small  amounts  coming  from  other 
sources,  which  should  be  taken  into  ac¬ 
count.  The  distillation  of  bones  yields  a 
few  hundred  tons  a  year  and  there  are 
a  few  hundred  tons  a  year  imported,  de¬ 
spite  the  fact  that  the  United  States  is 
exporting  large  quantities  of  ammonium 
sulphate.  Another  item  of  increasing  im¬ 
portance  is  the  production  of  ammonia 
by  the  air  nitrogen  processes.  While  at 
present  none  of  this  ammonia  is  going 
into  the  fertilizer  trade,  it  is,  nevertheless, 
displacing  by-product  ammonia  in  re¬ 
frigeration  and  for  the  manufacture  of 
aqua  ammonia  and  ammonium  salts.  Be¬ 
cause  synthetic  ammonia  is  produced  di¬ 
rectly  in  an  anhydrous  condition  and  be¬ 
cause  of  the  higher  initial  purity  of  syn¬ 
thetic  ammonia  and  consequent  lack  of 
necessity  for  further  purification,  it 
seems  likely  that  the  synthetic  product 
will  eventually  displace  all  the  by-product 
ammonia  from  these  fields  and  that  prac¬ 
tically  all  of  the  by-product  ammonia 
will  be  used  for  the  manufacture  of  fer¬ 
tilizer  salts.  This  obvious  trend  does  not 
seem  to  have  impressed  itself  on  the  con¬ 
sciousness  of  all  the  by-product  ammonia 
producers  as  yet. 

Distribution  of  Ammonia  Nitrogen  in  the 
United  States 

In  the  following  table  an  attempt  is 
made  to  compare  the  estimated  produc¬ 
tion  and  distribution  of  ammonia  nitro- 
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gen  in  the  United  States.  This  table  in¬ 
cludes  the  synthetic  ammonia  and,  as  re¬ 
marked  above,  the  trend  is  distinctly  to¬ 
ward  driving  all  of  the  by-product  into 
the  fertilizer  class.  This  is  a  change 
which  will,  of  course,  come  slowly,  par¬ 
ticularly  inasmuch  as  the  use  of  ammonia 
for  refrigerating  purposes  is  expanding 
rapidly  and  this  will,  to  some  extent,  ab¬ 
sorb  the  synthetic  production  and  delay 
the  replacement  of  by-product  ammonia 
by  the  synthetic. 

Estimated  Quantity  of  Ammonia  Nitrogen 
Available  in  the  United  States  in  1924  and 
Its  Disposition 

Sources  Tons  of  Nitrogen 

Coke  Ovens  .  109,000 

Gas  works  .  5,500 

Bone  distillation  .  200 

Air  nitrogen  .  3,500 

Imported  as  sulphate  .  1,200 

Total  .  119,400 

Disposition 

In  mixed  fertilizers  .  46,000 

Direct  as  fertilizer  .  2,000 

Anhydrous  ammonia  .  13,500 

Aqua  ammonia  .  22,000 

Ammonium  salts  (chemicals)  .  5,000 

Explosives  .  7,000 

Exported  as  sulphate  .  24,000 


119,500 

The  Cost  of  Manufacturing  Ammonium 
Sulphate 

It  has  often  been  said  that  the  cost  of 
manufacturing  ammonium  sulphate  is 
largely  a  matter  of  bookkeeping.  This, 
of  course,  does  not  quite  represent  the 
facts  in  the  case,  since  the  manufacture 
of  ammonium  sulphate  in  a  coke  oven 
plant  involves  many  direct  charges  in 
labor,  equipment  and  materials.  There 
are  several  ways  of  looking  at  the  mat¬ 
ter.  We  may,  for  instance,  consider  the 
cost  of  manufacturing  ammonium  sul¬ 
phate  to  be  only  the  additional  cost  to 
the  coke  oven  operator  of  recovering  the 
ammonia  and  converting  it  to  sulphate 
as  against  not  recovering,  and  in  this 
view  there  would  be  little  or  no  overhead 
charged  against  ammonium  sulphate 


manufacture.  The  coke  oven  operator 
looks  at  the  matter  in  a  different  way. 
He  argues  that  the  distillation  of  coal 
yields  a  number  of  products :  coke,  gas, 
tar,  light  oil  and  ammonia,  and  that  each 
of  these  should  bear  its  proper  share  of 
both  direct  and  indirect  cost  of  opera¬ 
tion.  There  is,  of  course,  still  plenty  of 
leeway  in  the  bookkeeping  systems  used 
so  that  in  any  plant  the  figure  finally 
adopted  for  the  cost  of  manufacturing 
ammonium  sulphate  will  have  in  it  a 
large  variable  item  depending  upon  the 
system  of  accounting  used.  This  ex¬ 
plains  the  fact  that  coke  oven  operators 
arrive  at  different  figures  for  the  cost  of 
manufacturing  ammonium  sulphate  in 
plants  where  the  only  real  difference  is 
in  bookkeeping  systems. 

We  may  perhaps  look  at  the  matter 
in  a  little  different  way  and  one  which 
is  of  significance  inasmuch  as  it  is  appli¬ 
cable  to  all  processes  where  both  main 
products  and  by-products  result.  The 
main  product  of  the  coke  plant  is  cer¬ 
tainly  coke,  the  coke  representing  about 
70%  of  the  weight  of  the  coal  carbon¬ 
ized.  The  object  of  the  coke  manufac¬ 
turer  is  to  make  profit  on  his  total  oper¬ 
ation  and  obviously  a  profitable  outlet 
must  be  found  for  the  coke  before  this 
result  can  be  secured.  If  the  various 
products  other  than  coke  can  be  made  to 
yield  income,  then  the  coke  manufac¬ 
turer  is  in  better  position  to  compete  in 
the  coke  market  where  the  competition 
is  keenest.  It  so  happens  that  in  the  case 
of  the  by-product  ammonia,  the  competi¬ 
tion  for  the  market  is  not  so  much  one 
by-product  ammonia  producer  against 
another  as  the  fact  that  all  of  the  by¬ 
product  ammonia  is  sold  in  a  market 
controlled  largely  by  the  price  of  other 
nitrogenous  materials,  particularly  Chi¬ 
lean  nitrate,  which  may  be  used  for  the 
same  purposes.  Under  present  prices 
for  nitrogenous  materials,  prices  which 
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are  determined  very  largely  by  the  price 
at  which  Chilean  nitrate  is  sold,  by-prod¬ 
uct  ammonia  can  be  marketed  at  a  price 
very  much  beyond  the  intrinsic  cost  of 
recovering  the  ammonia  and  converting 
it  to  sulphate.  Any  decline  in  the  price  of 
nitrogen  compounds  in  the  market  would 
not  prevent  the  manufacture  and  sale  of 
ammonium  sulphate  until  the  price  had 
fallen  to  perhaps  half  of  the  present 
market. 

The  Relation  of  Chilean  Nitrate  to  Am¬ 
monium  Sulphate  in  the  Fertilizer 
Market 

The  price  of  Chilean  nitrate  is  fixed 
in  May  or  June  of  each  year  by  the  Di¬ 
rectors  of  the  Chilean  Nitrate  Producers 
Association  meeting  in  Chile.  The  sched¬ 
ule  of  prices  adopted  for  Chilean  nitrate 
applies  for  the  ensuing  year  and  these 
prices  are  the  ones  which,  in  the  minds 
of  the  Directors  of  the  Chilean  Nitrate 
Producers  Association,  will  be  the  most 
advantageous  for  the  industry.  The  fact 
that  the  price  of  Chilean  nitrate  is  stabil¬ 
ized  and  known  in  advance,  and  the  fact 
that  there  is  very  little  margin  on  which 
the  importers  may  depend  in  handling 
the  product,  result  in  the  prices  of  all 
nitrogenous  materials  being  more  or  less 
determined.  Once  produced  it  is  obvi¬ 
ous  that  ammonium  sulphate  must  be 
sold  regardless  of  the  market,  and  the 
price  per  ton  for  nitrogen  in  ammonium 
sulphate  will,  therefore,  be  higher  or 
lower  than  that  in  Chilean  nitrate,  de¬ 
pending  on  fluctuations  in  the  local  sup¬ 
ply  and  demand.  In  general,  ammonium 
sulphate  will  be  sold  enough  below  the 
nitrate  market  to  insure  its  disposal,  but 
the  price  demanded  cannot  be  dropped 
much  below,  for  not  only  will  the  Amer¬ 
ican  market  absorb  more  of  the  cheaper 
material  but  the  export  market  is  also 
available.  The  American  producer  of 
ammonium  sulphate  is  protected  by  the 


import  duty  of  $5.00  per  short  ton  but 
even  this  tariff  does  not  entirely  prevent 
ammonium  sulphate  from  coming  into 
the  country,  and  the  quantity  imported  is 
increasing.  From  imports  so  far  this 
year,  it  looks  as  though  this  matter 
should  be  one  of  much  interest'  to  sul¬ 
phate  producers  in  this  country. 

Relation  of  the  Synthetic  Nitrogen 
Products  to  By-Product  Ammonia 
in  the  United  States 

As  pointed  out  above,  none  of  the  syn¬ 
thetic  ammonia  produced  in  the  United 
States  is  as  yet  going  into  the  fertilizer 
market.  Cyanamide,  to  the  extent  of 
about  70,000  tons  per  year,  is  imported, 
mostly  from  the  plant  of  the  American 
Cyanamide  Company  in  Canada,  and 
used  in  the  fertilizer  trade.  It  is  not 
likely  that  the  cyanamide  market  will  ex¬ 
pand  and  capture  any  of  the  domestic 
market  now  enjoyed  by  ammonium  sul¬ 
phate.  If,  however,  the  synthetic  am¬ 
monia  which  is  now  produced  in  several 
small  plants  in  the  United  States  can 
eventually  be  produced  cheap  enough  to 
be  used  as  fertilizer,  these  synthetic 
products  will  then  enter  into  direct  com¬ 
petition  with  the  Chilean  nitrate  and  by 
forcing  the  price  downward  will  indi¬ 
rectly  affect  the  price  of  ammonium  sul¬ 
phate.  It  is  well  known  that  Germany 
is  producing  synthetic  ammonia  sulphate 
and  other  nitrogen  salts  and  selling  them 
at  a  price  very  much  under  the  price  of 
Chilean  nitrate  in  Germany.  An  increas¬ 
ing  tonnage  of  these  synthetic  products 
is  already  coming  into  the  American 
market.  It  is  not  yet  clear  to  what  ex¬ 
tent  the  German  results  can  be  dupli¬ 
cated  in  this  country.  The  manufactur¬ 
ers  of  synthetic  ammonia  are,  however, 
expanding  their  plants,  and  the  time  is 
not  far  distant  when  the  market  for  am¬ 
monia  in  the  field  of  refrigeration  and 
for  the  manufacture  of  ammonium  salts 
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will  be  saturated,  and  further  expansion 
of  the  air  nitrogen  industry  can  then 
come  about  only  by  sale  of  the  air  nitro¬ 
gen  products  as  fertilizer. 

The  World  Nitrogen  Situation  and  Its 
Effect  on  By-Product  Ammonia 
Sales  in  the  United  States 

It  must  be  borne  in  mind  that  the 
great  bulk  of  by-product  ammonia  in  the 
United  States  goes  eventually  into  fertil¬ 
izers  and  that  the  present  trend  is  to 
drive  even  more  of  the  by-product  am¬ 
monia  into  this  market.  It  is  therefore 
inevitable  that  the  world’s  nitrogen  trade 
should  greatly  influence  the  American 
market. 

It  is  not  feasible  in  the  present  paper 
to  review  in  any  detail  the  nitrogen  situ¬ 
ation  abroad,  but  there  are  some  out¬ 
standing  features  which  deserve  atten¬ 
tion.  Chief  of  these  is  the  very  rapid 
progress  of  the  air  nitrogen  industry. 

This  development  is  not  proceeding  at 
the  normal  rate  determined  by  the  agri¬ 
cultural  needs  for  nitrogen,  but  has  been 
greatly  accelerated  by  the  determination 
of  almost  every  country  to  attain  self- 
sufficiency  in  the  matter  of  nitrogen  sup¬ 
ply  for  military  purposes.  In  many  cases 
plants  have  been  built  under  Government 
subsidies  of  one  sort  or  another.  The 
British  policy  may  be  taken  as  an  ex¬ 
ample.  After  the  War,  Great  Britain 
turned  over  to  the  Brunner-Mond  inter¬ 
ests  its  research  results,  plans  for  plants, 
plant  sites,  etc.,  on  very  favorable  terms. 
The  Synthetic  Ammonia  and  Nitrates, 
Ltd.,  a  subsidiary  of  the  Brunner-Mond 
Company,  then  constructed  a  synthetic 
ammonia  plant  at  Billingham,  present  ca¬ 
pacity  120  tons  of  ammonium  sulphate 
per  day.  This  is  the  largest  plant  of  its 
kind  outside  of  Germany.  Recently  the 
British  Government,  under  the  Trade 


Facilities  Act,  guaranteed  5%  interest  on 
a  bond  issue  of  £2,000,000  by  this  com¬ 
pany  as  working  capital  for  enlargement 
of  the  plant. 

Now  Great  Britain  has  long  been  one 
of  the  world’s  chief  exporters  of  am¬ 
monium  sulphate.  The  home  market 
has  always  been  a  small  one  compared 
to  the  amounts  of  sulphate  exported. 
The  Synthetic  Ammonia  and  Nitrates, 
Ltd.,  is  a  member  of  the  British  Sul¬ 
phate  of  Ammonia  Federation  and  no 
reduction  in  the  domestic  price  for  sul¬ 
phate  can  be  expected  through  competi¬ 
tion  between  the  synthetic  and  the  by¬ 
product  producers.  The  Billingham  plant 
must  be  regarded  as  part  of  the  military 
preparedness  program. 

What  Great  Britain  is  doing  is  more 
or  less  typical  of  the  activities  along  this 
line  in  other  countries — France,  Poland, 
Italy,  Belgium,  Jugoslavia,  Czechoslo¬ 
vakia,  etc.,  although  some  of  these  have 
rather  a  large  potential  market  for  agri¬ 
cultural  nitrogen  if  it  can  be  produced 
cheap  enough.  To  serve  their  purpose 
as  military  adjuncts  these  plants  must  be 
operated  and  kept  up-to-date  and  their 
products  must  be  sold  at  whatever  the 
market  will  bring.  Meanwhile  the  agri¬ 
cultural  demand  increases,  but  relatively 
slowly.  Cheaper  nitrogen  products  will 
no  doubt  accelerate  the  agricultural  ap¬ 
plication,  particularly  in  those  countries, 
such  as  France,  where  the  soils  lack  ni¬ 
trogen,  but  a  temporary  overproduction 
of  nitrogen  products  appears  almost  in¬ 
evitable  and  this  overproduction  can  only 
be  relieved  as  agricultural  demand  grows 
or  as  European  countries  abandon  sub¬ 
sidy  of  nitrogen  production  and  leave  the 
industry  to  adjust  itself  under  normally 
operating  economic  factors. 

In  those  countries  which  have  hereto¬ 
fore  imported  most  of  their  agricultural 
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nitrogen,  the  domestic  production  of  ni¬ 
trogen  fertilizers  will  necessarily  reduce 
their  imports,  and  nitrogen  products  in 
world  trade  will  meet  a  falling  market. 

A  general  lowering  of  nitrogen  prices 
in  world  trade  must  speedily  influence 
the  domestic  market  in  the  United 
States.  While  it  does  not  seem  probable 
that  any  very  large  and  sudden  drop  in 
the  market  can  result,  nevertheless,  a 
general  lowering  of  nitrogen  prices 
seems  imminent  and  producers  will  do 
well  to  consider  this  possibility. 

A  prophecy  of  gloom  is  never  a  popu¬ 
lar  one,  and  we  should  perhaps  end  this 


paper  on  a  happier  note  by  pointing  out 
that  the  domestic  market  for  agricultural 
nitrogen  in  the  United  States  is  poten¬ 
tially  a  very  large  one ;  that  the  quantity 
of  nitrogen  fertilizer  applied  in  this 
country  is  as  yet  so  low  as  to  make  an 
increase  almost  inevitable ;  and  finally, 
that  the  item  of  nitrogen  preparedness 
from  a  military  standpoint  bears  a 
smaller  ratio  to  the  agricultural  demand 
in  the  United  States  than  in  almost  any 
other  country,  leading  most  of  those  who 
understand  the  situation  to  believe  that 
Government  subsidy  of  the  air  nitrogen 
industry  is  an  unnecessary  precaution  in 
this  country. 


DISCUSSION 


Mr.  Norris:  Is  there  any  price  you 
have  in  mind  as  a  minimum  price  at 
which  sulphate  should  be  sold  for  the 
agricultural  industry  to  absorb  all  prob- 
able.production  in  the  near  future? 

Dr.  Curtis:  I  believe  the  answer  to 
that  is  that  the  amount  going  into  fertil¬ 
izer  at  the  present  time  is  not  determined 
so  much  by  the  price  of  ammonium  sul¬ 
phate  as  it  is  by  the  fact  that  in  agricul¬ 
ture  there  are  specific  demands  for  cer¬ 
tain  kinds  of  nitrogen  and  it  just  hap¬ 
pens  that  the  expansion  in  the  produc¬ 
tion  of  ammonium  sulphate  has  been  so 
rapid  that  the  fertilizer  industry  is  not 
adjusted  to  absorb  all  of  the  output,  but 
is  absorbing  distinctly  larger  quantities 
and  possibly  ultimately  will  absorb  all 
of  it,  but  it  is  determined  at  the  present 
time  not  so  much  by  the  price  as  by  the 
fact  that  the  demand  is  saturated  for 
that  particular  kind  of  nitrogen. 

C.  J.  Ramsburg:  In  a  great  many  coke 
plants  there  is  an  excess  capacity  to 
make  sulphate  if  they  are  supplied  with 
concentrated  liquor.  A  great  many  gas 
companies  are  undoubtedly  wondering 


what  in  the  world  they  are  going  to  do 
with  the  liquor.  It  seems  to  me  they 
should  look  around  and  find  out  the 
nearest  by-product  coke  plant  where 
they  are  making  sulphate  and  take  up 
with  them  the  question  of  absorbing  the 
liquor  in  that  plant.  That  would  over¬ 
come  the  necessity  of  building  small  sul¬ 
phate  plants.  The  suggestion  I  really 
have  in  mind  is  that  in  the  event  of  not 
being  able  to  find  any  place  where  the 
sulphate  could  be  worked  up  in  the  by¬ 
product  coke  plant,  that  a  number  of 
coal  gas  plants  in  a  locality  put  in  one 
sulphate  plant  and  that  they  build  that 
sulphate  plant  of  such  size  that  it  will 
take  the  ammonia  from  a  number  of 
plants  where  the  shipping  distance  is 
such  as  to  be  readily  absorbed  and  cut 
down  the  cost  of  building  sulphate 
plants. 

It  is  absurd  to  build  a  dozen  small  sul¬ 
phate  plants  in  any  one  state,  for  in¬ 
stance  in  the  Eastern  states.  Some  gas 
company  ought  to  make  some  arrange¬ 
ment  with  the  other  gas  companies  to 
take  over  their  ammonium  production 
and  build  one  sulphate  plant. 
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Last  week  in  New  York  the  Society 
for  Gas  Lighting  was  addressed  by  Mr. 
Mcllravey  of  the  Barrett  Company  on 
this  subject  and  I  think  this  paper  of 
Mr.  Mcllravey  and  the  present  one  are 
both  timely  and  interesting.  Both  of 
them  bring  out  the  fact  that  if  you  are 
going  to  create  and  sell  sulphate  because 
it  is  a  world-wide  commodity,  because  it 
is  in  competition  with  Chilean  nitrate 
(of  which  there  is  a  vast  amount  still 
being  used)  it  is  a  question  of  price  that 


will  govern  how  much  you  are  going  to 
sell,  but  the  market  for  aqua  ammonia, 
ammonia  products  of  a  liquid  form  has 
gone. 

(It  was  voted  that  thanks  he  extended 
to  Dr.  Curtis  for  his  paper.) 

Chairman  Cornish:  The  next  on  our 
program  is  a  Report  of  the  Carboniza¬ 
tion  Committee,  by  Mr.  A.  M.  Beebee. 
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CARBONIZATION  COMMITTEE  REPORT 


A.  M.  Beebee,  Chairman,  Rochester  Gas  &  Electric  Corporation,  Rochester,  N.  Y. 


The  aims  and  objects  of  the  various 
divisions  of  the  Carbonization  Com¬ 
mittee  will  be  briefly  outlined  below  and 
immediately  following  will  be  given  a 
statement  by  the  Sub-Chairman  of  each 
section  outlining  the  work  that  has  ac¬ 
tually  been  done  this  year  in  the  attempt 
to  accomplish  these  various  aims  and 
objects. 

Operators'  Section 

General  outline  of  work  for  this  year. 

With  the  ever  increasing  eventual 
acuteness  of  the  oil  situation  and  the  re¬ 
sulting  general  tendency  to  swing  back 
into  coal  carbonization  as  a  means  for 
gas  production,  it  would  seem  that  no 
greater  service  could  be  provided  by  a 
committee  such  as  the  Operators’  Sec¬ 
tion  than  a  study  of  the  various  types  of 
modern  carbonizing  units.  With  this  in 
mind  the  following  was  adopted. 

1.  A  study  of  the  relative  characteris¬ 
tics  of  the  modern  types  of  carbonizing 
units. 

2.  A  study  of  the  various  characteris¬ 
tics  of  the  real  major  product,  the  result¬ 
ant  coke. 


made  a  study  of  this  nature  desirable  at 
the  present  time  for  the  following  rea¬ 
sons  : 

a.  Last  year’s  Carbonization  Commit¬ 
tee  had  drawn  up  a  test  code  of  already 
tried  and  proved  value  for  carbonizing 
plants,  which  was  the  result  of  consider¬ 
able  experience  along  this  line  of  its  au¬ 
thor,  so  that  to  a  large  extent  we  had 
available  a  yard  stick  for  making  com¬ 
parisons  of  a  fundamental  nature. 

b.  It  also  so  happened  that  within  a 
rather  limited  district  were  located  at 
least  two  brand  new  plants  of  each  of 
the  various  types  of  carbonizing  units, 
so  that  in  conducting  an  investigation  it 
was  possible  to  get  the  same  kind  of  coal 
from  the  same  mine  to  each  plant. 

c.  We  were  able  to  secure  the  co¬ 
operation  of'  the  Bureau  of  Mines  and 
the  Massachusetts  Institute  of  Technolo¬ 
gy,  thereby  insuring  a  careful  and  an  in¬ 
telligently  directed  study.  We  also  were 
fortunate  in  that  the  author  of  the  test 
code  who  has  had  considerable  experi¬ 
ence  in  its  application  to  carbonizing 
plants,  was  Chairman  of  the  Operators’ 
Section  of  the  Carbonization  Committee 
and  therefore  we  were  in  an  excellent 
position  to  give  careful  supervision  to 
this  work. 


Such  a  study  should  be  an  aid  to  a  .  . 

,  .  ,  .  Carbonizing  Plant  Tests 

prospective  plant  purchaser  to  more  in-  ^ 

telligently  select  a  plant  to*  meet  his  par-  Comparison  between  types  of  plants  in 
ticular  local  conditions,  both  as  to  the  *he  past  has  been  a  source  of  considerable 
type  of  the  plant,  and  the  characteristics  argument  back  and  forth,  for  the  reason 
of  the  coke  more  suitable  to  his  available  that  ^ttle  iR  the  waY  a  comparison 
market  was  possible,  due  to  the  many  variables 

encountered.  However,  in  this  combina- 
It  also  happened  that  there  were  a  tion  it  was  possible  to  standardize  on  one 
number  of  contributing  factors  which  quality  of  coal,  in  plants  of  all  new  design 
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and  construction,  so  that  it  was  ‘quite 
possible  to  make  the  only  real  variable 
the  type  of  plant. 

The  test  code  under  these  conditions, 
with  careful  and  competent  supervision, 
should  be  able  to  give  an  indication  of 
the  major  fundamental  characteristics  of 
the  type  of  plant  tested.  This  seems  es¬ 
pecially  so  since  two  plants  of  each  type 
are  to  be  tested,  so  as  to  provide  a  check 
on  each  other,  in  case  unusual  character¬ 
istics  one  way  or  another  show  up. 

Of  course,  in  making  such  a  study  it 
might  be  said  that  indications  would  hold 
only  for  the  kind  of  coal  selected.  This 
is  true  and  was  one  of  the  reasons  why 
Pittsburg  gas  coal  was  selected,  as  it 
comes  from  a  field  that  produces  the 
largest  tonnage  of  gas  coal  in  this  coun¬ 
try,  and  therefore  will  be  typical  of  the 
majority  of  conditions.  Also  it  might  rea¬ 
sonably  be  assumed  that  to  some  extent 
tendencies  as  shown  by  these  studies 
would  be  relative  and  should  be  similarly 
affected  in  all  types  of  plants  when  other 
kinds  and  qualities  of  coals  are  used. 
This  may  not  be  absolutely  true,  but  in  a 
majority  of  cases  a  change  in  the  quality 
of  coal  would  affect  each  type  similarly. 
Therefore  the  results  of  this  study  could 
largely  be  considered  as  of  indicative 
value.  Of  course,  to  be  absolutely  correct 
all  grades  of  coal  would  have  to  be  tested. 
However,  a  start  must  be  made  some¬ 
where,  hence  our  decision  to  use  the  coal 
most  generally  used.  If  the  study  war¬ 
rants  further  pursuance  with  varying 
kinds  of  coal,  such  can  be  carried  on  dur¬ 
ing  another  year. 

In  conducting  the  tests  no  effort  is  be¬ 
ing  made  to  determine  which  plant  is  the 
most  efficient,  as  such  is  a  most  involved 
subject  and  of  questionable  solution.  It 
is- an  effort,  however,  to  find  out  where 
the  B.t.u.’s  come  in  and  what  becomes  of 
them,  in  other  words,  a  heat  balance.  It 


is  then  up  to  each  individual  to  determine 
how  these  various  characteristics  as  re¬ 
gards  B.t.u.  distribution  and  other  ten¬ 
dencies  fit  in  best  with  his  particular 
local  condition.  What  may  be  called 
“more  efficient”  for  one  set  of  conditions 
may  be  entirely  wrong  in  another  loca¬ 
tion,  depending  on  the  form  in  which  the 
B.t.u. ’s  are  most  valuable. 

In  carrying  out  these  tests  one  other 
point  of  considerable  importance  to  the 
gas  man,  that  is  to  be  undertaken,  is  a 
study  as  to  the  amount  of  naphthalene 
produced  in  the  crude  gas  by  these  vari¬ 
ous  types  of  plants  while  using  the  same 
coal.  The  naphthalene  content  of  the  gas 
at  the  outlet  of  the  condensing  system 
is  also  to  be  determined,  which  should 
give  some  very  worthwhile  data  as  to  the 
relative  absorbability  for  naphthalene  of 
the  various  types  of  condensing  equip¬ 
ment  in  these  various  plants. 

Study  of  the  Coke  Characteristics 

A  carbonizing  plant  is  primarily  a  coke 
producing  plant,  and  to  date  at  least  little 
research  has  been  brought  out  as  to  the 
relative  characteristics  of  the  resultant 
cokes  from  these  various  types  of  plants. 
Considerable  research  has  been  carried 
on  in  this  country  and  abroad  concerning 
the  characteristics  of  coke  from  blended 
coals  from  various  types  of  coals,  etc., 
but  practically  nothing  along  the  line  of 
a  given  coal  in  various  types  of  plants. 

Operating  experience  in  this  country, 
particularly  in  water  gas  operation,  has 
frequently  shown  that  cokes  possess  wide 
ranges  of  characteristics.  Experience  in 
England  with  the  use  of  coke  in  the  open 
fireplaces  has  probably  more  clearly 
brought  out  that  various  cokes  have 
wider  ranges  of  characteristics  than 
might  at  first  be  realized,  particularly  as 
regards  reactivity  or  combustibility  when 
applied  in  their  field  of  use. 


839 


In  studying  reactivity  it  is  not  as  sim¬ 
ple  as  might  at  first  be  considered.  Ap¬ 
parently  from  the  research  on  the  prob¬ 
lem  to  date,  volatile  matter  is  of  little 
consequence.  Work  on  this  subject  which 
has  been  carried  out  abroad  indicates  that 
cokes,  from  the  same  coals  carbonized 
under  slightly  different  conditions,  pos¬ 
sess  a  wide  range  of  characteristics,  par¬ 
ticularly  as  regards  reactivity.  Coke  cell 
structure,  porosity,  character  of  carbon 
formation,  degree  of  cracking  of  the  gas, 
etc.,  all  have  their  effect  on  the  character¬ 
istics  of  the  coke.  These  are  in  turn  af¬ 
fected  by  the  process  of  their  formation, 
particularly  temperature,  time,  and  many 
other  factors.  The  method  of  coal  treat¬ 
ment  in  intermittent  verticals,  continuous 
verticals,  ovens  and  retorts  is  quite  radi¬ 
cally  different.  In  continuous  verticals 
the  coke  after  passing  the  plastic  stage  is 
subjected  to  constantly  lowering  tempera¬ 
tures,  while  in  intermittent  verticals  the 
bottom  coke  is  really  a  high  temperature 
coke  and  there  is  every  degree  between 
the  bottom  and  top  where  there  is  rela¬ 
tively  low  temperature  coke.  In  coke 
ovens  the  temperature  gradient  is  very 
uniform,  while  in  horizontal  retorts  an 
entirely  different  condition,  particularly 
as  regards  time  and  temperature,  exists. 
Therefore,  it  is  quite  possible  that  these 
resultant  cokes  may  possess  wide  ranges 
of  characteristics,  particularly  reactivity, 
when  applied  in  their  field  of  use.  A 
study  of  the  relative  amounts  of  these 
characteristics  should  be  of  value,  since 
these  tests  will  all  be  carried  out  using 
the  same  coal  to  the  various  plants,  and 
should  make  possible  the  more  intelligent 
selection  of  a  coke  for  a  particular  field 
of  use.  Therefore  while  conducting  the 
test  code  at  these  various  plants  a  com¬ 
plete  study  of  the  resultant  cokes  seemed 
highly  desirable.  Obviously  such  a  study 
should  include  not  only  experimental  re¬ 
search  on  these  characteristics,  but  it  is 


proposed  to  check  these  points  with  ac¬ 
tual  operating  conditions  in  the  field  of 
use. 

The  characteristics  of  coke  that  will  be 
studied  will  include  the  following: 

1.  A  study  of  the  relative  rate  of  re¬ 
activity  under  various  conditions,  such  as 
in  a  water  gas  machine,  producer,  and  a 
domestic  furnace.  Likewise  while  con¬ 
ducting  these  tests  a  study  of  the  same 
characteristics  of  anthracite  and  other 
standard  fuels  would  be  of  value  in  de¬ 
termining  the  value  of  coke  in  competi¬ 
tion  with  other  fuels. 

At  first  thought  it  might  be  asked  why 
we  should  be  interested  in  reactivity. 

Carbon  we  know  can  exist  in  a  great 
variety  of  forms  and  has  many  varying 
characteristics.  A  graphite  crucible  is  al¬ 
most  a  refractory  and  yet  its  composition 
is  almost  the  same  as  coke.  Activated 
carbon  on  the  other  hand  has  tremendous 
reactive  powers.  These  represent  the  two 
extremes.  From  tests  that  have  been 
carried  out  and  from  operating  experi¬ 
ence  it  is  apparent  that  coke  can  have 
considerable  variance  in  its  characteris¬ 
tics  when  burned  depending  on  the  na¬ 
ture  of  the  coke  formation. 

Below  are  some  points  explaining  the 
situation  as  to  why  we  might  be  inter¬ 
ested  in  this  subject,  some  of  which  were 
recently  outlined  in  a  translated  article  by 
Dr.  Karl  Schwalbe  in  the  May  23rd, 
1925,  issue  of  the  American  Gas  Journal. 

The  technical  importance  of  realizing 
that  different  cokes,  prepared  in  different 
ways,  may  possess  different  degrees  of 
reactivity,  cannot  be  over-estimated. 
Thus,  for  example,  in  the  blast  furnace 
two  reversible  reactions  can  take  place. 
One  is  concerned  with  the  reduction  of 
carbonic  acid  gas  to  carbon  monoxide, 
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according  to  the  equation  C02  -f-  C  = 
2CO.  The  other  is  concerned  with  the 
reduction  of  iron  oxide  by  means  of  car¬ 
bon  monoxide  to  metallic  iron,  which 
takes  place  according  to  the  equation  iron 
oxide  -}-  CO  =  Metallic  iron  C02. 
The  more  rapid  the  conversion  of  carbon 
dioxide  into  carbon  monoxide,  the  more 
effective  would  be  the  reduction  of  the 
iron  ore,  to  the  state  of  metallic  iron. 
Hence  the  coke  which  possesses  the  high¬ 
est  degree  of  reactivity  it  would  seem 
would  be  the  best  for  this  purpose. 

Use  of  Coke  in  the  Cupola 

On  the  other  hand,  in  the  cupola  fur¬ 
nace  the  coke  is  used  merely  as  a  fuel.  A 
coke  which  possesses  a  low  degree  of  re¬ 
activity  would  seem  to  be  therefore  the 
best  for  this  purpose,  as  it  is  desirable 
that  combustion  take  place  with  the  for¬ 
mation  of  a  minimum  amount  of  carbon 
monoxide.  The  loss  of  heat  which  is 
brought  about  by  the  reaction  between 
the  carbon  dioxide  gas — thus  formed— 
and  the  carbon  of  the  coke  would  seem  to 
be  avoided  that  much  more,  the  less  capa¬ 
city  the  coke  has  for  entering  into  such  a 
reaction. 

The  Water  Gas  Process 
The  difference  that  might  exist  between 
highly  reactive  coke  and  low  reactive 
coke  can  probably  be  best  told  from  the 
nature  of  the  reactions  that  take  place  in 
the  water  gas  generator.  When  low  re¬ 
active  coke  is  used  in  the  process  and  the 
blast  is  turned  on  through  the  generator, 
a  similar  condition  would  be  expected  as 
that  which  is  found  in  the  case  of  the 
cupola  furnace.  The  coke  should  burn  to 
give  carbon  dioxide  gas,  with  very  little 
reduction  of  carbon  dioxide  to  carbon 
monoxide.  In  other  words,  a  large 
amount  of  heat  is  desired  at  a  high  rate 
of  speed.  Hence  in  the  blast  process  it 
would  seem  that  the  less  reactive  coke 
would  be  superior  to  the  more  reactive 


coke.  On  the  other  hand,  in  the  gasifica¬ 
tion  process  the  slighter  reactivity  of  the 
slower  coke  must  be  compensated  for 
by  a  reduction  in  the  speed  at  which 
steam  is  blown  through  the  water  gas 
generator.  It  is  for  this  reason  that  when 
metallurgical  coke  is  being  used  in  the 
water  gas,  in  order  to  obtain  correct  re¬ 
sults  in  the  gasification,  it  would  be  ex¬ 
pected  that  it  would  be  necessary  to 
maintain  short  blowing  periods  and  long 
gasification  periods.  It  would  be  apt  to 
cause  good  yields  of  gas  per  weight  of 
coke  employed  with  a  reduced  hourly 
capacity  on  the  apparatus  because  of  the 
necessarily  lower  speed  at  which  the 
steam  is  blown  through  the  apparatus. 

On  the  other  hand,  it  would  be  ex¬ 
pected  that  coke  which  has  a  high  degree 
of  reactivity  must  be  used  for  this  pur¬ 
pose  with  longer  blowing  periods,  and  the 
formation  of  carbon  monoxide  gas  car¬ 
ried  out  at  such  a  high  rate  of  speed  that 
there  must  be  taken  into  consideration 
the  usefulness  of  the  blow  gases,  and 
shorter  gasification  periods  with  greater 
speed  of  steam  admission  to  the  genera¬ 
tor  should  follow.  The  reactivity  of  the 
fuel,  however,  should  aid  in  the  rate  of 
steam  decomposition  which  means  a  bet¬ 
ter  quality  of  blue  gas  produced,  and 
a  reduction  in  the  fuel  per  M,  and 
therefore  tends  to  compensate  for  the 
less  desirable  features  connected  with  the 
blow  when  using  highly  reactive  fuel. 

Producer  Fuel 

The  processes  that  take  place  in  the  gas 
producer,  particularly  as  far  as  the  rapid¬ 
ity  of  the  combustion  of  the  coke  and  the 
resulting  decomposition  of  the  carbon 
dioxide  gas  by  the  carbon  of  the  coke  to 
yield  carbon  monoxide  are  concerned, 
and  also  rate  of  steam  decomposition,  are 
both  dependent  entirely  it  would  seem 
on  the  reactivity  of  the  coke.  The  greater 
the  reactivity  of  the  fuel,  the  greater  the 
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capacity  of  the  producer.  Reactivity 
therefore  would  seem  to  have  its  greatest 
aid  and  benefit  in  producer  gas  use. 

Water  Gas  in  the  Retorts 

Finally  when  water  gas  is  made  by 
blowing  steam  into  the  retorts  in  which 
the  coal  has  been  first  carbonized,  and 
there  is  left  behind  a  hot  mass  of  coke, 
the  reactivity  of  the  coke  is  again  one  of 
the  most  important  factors  that  may 
govern  the  gas  making  process.  If  the 
coke  has  been  thoroughly  degasified  in 
the  carbonization  process, — if  it  has  been 
graphitized — then  the  formation  of  water 
gas  in  the  retorts  may  be  very  little  in¬ 
deed.  On  the  other  hand,  if  the  coke 
has  not  been  completely  degasified,  then 
the  formation  of  water  gas  may  be  rapid 
and  copious.  It  has  been  observed  in  in¬ 
dividual  cases  that  only  a  slight  degree 
of  decomposition  of  steam  was  effected 
in  some  retort  operations.  This  observa¬ 
tion,  which  is  derived  from  actual  practi¬ 
cal  experience  with  this  process  of  mak¬ 
ing  water  gas,  is  perhaps  clearly  ex¬ 
plained  by  the  fact  that  the  coke  may 
have  been  overheated  and  graphitized 
with  the  result  that  it  has  been  made  very 
deficient  in  reactivity.  It  would  seem  that 
this  would  explain  why  steaming  of  con¬ 
tinuous  vertical  retorts  usually  is  more 
successful  than  when  intermittent  verti¬ 
cals  and  coke  ovens  are  steamed.  In  the 
case  of  the  continuous  verticals,  it  is  sug¬ 
gested,  the  steam  is  superheated  in  the 
bottom  of  the  retort  by  the  outgoing 
coke,  and  on  passing  up  the  retort  it 
comes  in  contact  with  coke  of  increasing¬ 
ly  greater  activity  and  hence  the  phenom- 
inal  steaming  results.  However  in  inter¬ 
mittent  verticals  and  ovens,  the  steam 
is  admitted  at  the  end  of  the  charge,  and 
largely  passes  up  the  sides  of  the  charge 
where  it  comes  in  contact  with  the  very 
inactive  wall  carbon,  and  the  coke  which 
has  been  adjacent  thereto,  which  also  is 
of  considerable  less  reactivity  than  the 


rest  of  the  charge.  As  a  result,  less  suc¬ 
cessful  steaming  results  are  usually 
realized  than  in  the  case  of  continuous 
verticals. 

The  above  points  are  brought  out  to 
show  why  a  study  of  reactivity  may  be 
most  worth  while  to  our  industry.  The 
points  made  are  not  necessarily  at  present 
writing  proven  facts,  and  therefore 
should  not  be  construed  as  such  simply 
because  they  are  a  part  of  our  official  re¬ 
port.  They  are  used  solely  for  explana¬ 
tion  of  the  points  involved. 

Most  of  the  past  research  work  which 
has  been  done  on  reactivity  of  coke  has 
been  carried  out  on  samples  of  coke  pul¬ 
verized  and  subjected  to  various  temper¬ 
atures  in  laboratory  apparatus  to  various 
gases,  particularly  steam  and  oxygen,  and 
the  rates  of  combination  determined.  In 
this  manner  coke  structure  is  largely  de¬ 
stroyed.  In  our  work  it  is  proposed  to 
use  small  sizes  of  coke  in  an  experimental 
furnace  and  producer,  so  as  not  to  de¬ 
stroy  the  coke  structure  actually  used  in 
practice. 

In  addition,  when  carrying  out  the  past 
research  laboratory  tests  referred  to,  the 
reactivity  was  determined  only  at  definite 
temperatures,  whereas  in  actual  experi¬ 
ence  in  a  fuel  bed  there  is  a  wide  range 
of  temperature  between  the  bottom  C02 
zone  and  the  top  of  the  fire.  Therefore, 
in  our  study,  the  use  of  the  coke  in  an  ex¬ 
perimental  furnace  and  producer  should 
indicate  the  relative  reactivity  experi¬ 
enced  in  actual  use  more  accurately,  as 
the  fuel  bed  in  the  experimental  furnace 
and  producer  will  have  all  the  ranges  of 
fuel  bed  temperatures  actually  experi¬ 
enced.  Research  that  has  been  carried 
out  on  this  subject  seems  to  indicate  that 
the  higher  the  temperature  of  use,  the 
more  closely  the  rates  of  reactivity  of 
various  types  of  cokes.  Therefore  the 
study  of  this  property  under  the  actual 
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varying  temperature  conditions  existing 
in  a  fuel  bed  is  vital  in  order  to  obtain 
a  practical  value  of  any  variation  in  the 
rate  of  reactivity.  We  are  interested  in 
the  resultant  reactivity  under  these  vari¬ 
ous  conditions,  rather  than  at  any  particu¬ 
lar  temperature. 

2.  A  study  of  the  relative  amounts  of 
the  various  sizes  of  coke  produced  is  to 
be  made  so  that  a  prospective  purchaser 
could  tell  approximately  the  amount  of 
the  various  sizes  he  would  have  available 
to  meet  his  market.  If  he  is  interested 
in  a  domestic  market  it  would  indicate 
how  much  crushing  would  be  necessary. 
This  is  more  important  than  might  at  first 
be  realized,  as  crushing  not  only  is  ex¬ 
pensive  because  of  the  maintenance  of 
the  crushing  equipment,  but  also  is  ex¬ 
pensive  because  of  the  large  degradation 
of  the  coke  which  invariably  results. 
Tests  on  crushing  of  these  large  sizes  of 
coke  with  the  amount  of  the  resultant 
breeze  production  from  crushing  will  al¬ 
so  be  carried  out  in  order  to  determine 
how  these  various  cokes  withstand  crush¬ 
ing  without  excessive  breeze  production. 

The  determinations  of  the  per  cent  of 
the  various  sizes  in  the  cokes  from  these 
plants  will  also  be  of  value  in  that  it  will 
indicate  the  percentage  of  refuse  sizes 
such  as  breeze.  If  interested  in  the  larger 
sizes  it  would  indicate  similarly. 

3.  A  study  of  the  handling  character¬ 
istics  is  to  be  made  in  order  to  determine 
how  well  the  fuel  would  stand  handling, 
stocking,  and  reclaiming.  Tests  along  this 
line  will  be  carried  out  by  determining 
the  relative  amounts  of  the  various  sizes 
immediately  after  the  coke  is  quenched, 
and  then  again  later  on  in  the  conveying 
system  after  a  reasonable  amount  of 
handling,  which  is  to  be  determined  at  a 
similar  point  in  each  conveying  system. 
This  will  be  further  checked  by  experi¬ 
mental  handling  tests  in  the  laboratory  on 


the  coke  directly  after  quenching.  Coke 
degradation  is  a  vital  subject  and  a  study 
of  this  characteristic  should  be  valuable. 

4.  A  study  is  also  to  be  made  of  the 
relative  density  and  weight  per  cubic  foot 
of  the  various  sizes  of  coke  from  the 
different  types  of  plants,  so  as  to  indicate 
the  carbon-carrying  capacity  of  a  given 
fire  pot  in  a  furnace.  If  coke  is  to  be 
sold  to  a  domestic  trade  in  competition 
with  anthracite,  this  is  a  very  important 
figure,  as  to  a  large  extent  it  indicates  the 
suitability  of  coke  for  this  use,  at  least 
as  far  as  carbon  capacity  of  the  furnace 
is  concerned.  Coke  when  used  in  a  fur¬ 
nace  designed  for  anthracite  is  apt  to 
meet  difficult  use  if  the  coke  is  too  bulky. 
Relative  weights  per  cubic  foot  should  be 
an  indication  of  suitability  for  such  use. 

5.  A  study  as  to  the  ease  of  ignition, 
ability  to  hold  a  fire,  etc.,  so  as  to  be  able 
to  more  intelligently  meet  the  field  of 
use  for  each  particular  location. 

6.  A  study  as  to  the  porosity,  cell 
structure,  apparent  and  actual  density, 
etc.,  in  order  to  determine  the  many  other 
factors  involved  in  such  a  problem. 

Method  of  Accomplishment 

Therefore  if  the  above  studies  were 
carefully  and  intelligently  made  on  a 
standard  quality  coal  it  would  seem  that 
a  vast  amount  of  worth-while  data  would 
be  the  result.  To  this  end  we  have  been 
very  fortunate  in  being  able  to  secure 
the  co-operation  of  the  Bureau  of  Mines  • 
and  the  Massachusetts  Institute  of  Tech¬ 
nology  to  supervise  under  the  Chairman 
of  the  Operators’  Section  the  various 
tests  and  in  addition  to  carry  out  the 
study  of  the  resultant  coke. 

The  progress  to  date  on  this  work  will 
be  reported  later  in  this  report  by  the 
Chairman  of  the  Operators’  Section,  Mr. 
D.  W.  Wilson. 
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II 

Operating  Service  Bureau 

The  Operators’  Section  necessarily 
must  consist  of  representatives  of  opera¬ 
tors  of  all  types  of  carbonizing  units, 
who  have  had  more  or  less  experience. 
As  such  it  should  be  in  a  position  to  give 
the  benefit  of  its  experiences  to  any  mem¬ 
ber  of  the  Association  seeking  advice  on 
any  particular  problem.  Therefore  this 
year  an  “Operating  Service  Bureau”  has 
been  developed  which  will  be  described 
in  detail  later  in  the  report  by  the  Sub- 
Chairman,  Mr.  W.  S.  Stewart,  with  the 
idea  of  providing  a  Service  Bureau  the 
year  around  where  an  operator  can  se¬ 
cure  without  publicity  the  general  con¬ 
sensus  of  opinion  of  a  group  of  experi¬ 
enced  operators  on  any  problem,  without 
being  caused  the  embarrassment  of  hav¬ 
ing  to  speak  from  a  convention  floor, 
which  also  is  only  available  once  a  year. 

III 

The  Low  Temperature  and  Complete 
Gasification  Section 

This  committee  work  will  consist  of  a 
general  survey  of  what  has  progressed 
along  these  lines  during  the  past  year  and 
is  reported  by  Mr.  A.  W.  Warner. 

IV 

Builders’  Section 

This  committee  will  report  as  usual  the 
progress  in  the  builders’  line. 

V 

General 

The  Carbonization  Committee  also  has 
been  fortunate  in  securing  a  number  of 
papers  as  part  of  its  report  which  fol¬ 
low  : 

“Rate  of  Travel  of  Fusion  Zone  in 
Coke  Ovens.”  Professor  Ryan,  Massa¬ 
chusetts  Institute  of  Technology. 

“Carbonization  of  Non-Coking  Coals.” 
W.  W.  Odell,  Bureau  of  Mines. 

“Comparative  Analysis  of  High  and 
Low  Temperature  Tars,  Now  Being  Pro¬ 


duced  on  Semi-Commercial  Scale.”  J.  D. 
Davis,  Bureau  of  Mines. 

“Domestic  Coke  and  Factors  Affecting 
Coke  Formation.”  J.  D.  Davis,  Bureau 
of  Mines. 

The  Committee  also  appointed  a  Sub- 
Committee  under  the  Chairmanship  of 
Mr.  F.  D.  Lohr  of  the  Seaboard  By- 
Product  Coke  Company  to  co-operate 
with  Mr.  A.  I.  Phillips  in  providing  nec¬ 
essary  operating  data  for  the  revision  of 
the  Catechism  of  Central  Station  Gas 
Engineering  Practice. 

The  Chairman  -of  this  Committee 
wishes  to  take  this  opportunity  to  thank 
those  with  whom  he  is  fortunate  enough 
to  have  been  associated  in  this  committee 
work,  for  the  most  excellent  co-operation 
which  he  has  received  in  making  possible 
this  very  extensive  program.  Consider¬ 
able  credit  is  due  Mr.  D.  W.  Wilson  for 
his  willingness  in  carrying  on  his  arduous 
part  of  this  rather  involved  program. 
Considerable  credit  is  also  due  Professor 
R.  T.  Haslam  of  Massachusetts  Institute 
of  Technology,  and  Dr.  A.  C.  Fieldner  of 
the  Bureau  of  Mines  for  their  very  fine 
co-operation  in  making  this  work  possi¬ 
ble  through  their  own  personal  efforts 
and  the  facilities  of  their  offices.  It  is 
only  to  be  regretted  that  the  results  of 
this  study  are  not  available  in  time  for 
the  convention.  They  will,  however,  be 
reported  in  the  near  future  in  the  Ameri¬ 
can  Gas  Association  Monthly. 

It  is  with  extreme  sorrow  that  we 
again  recall  the  tragic  death  of  two  of 
our  committee  members  during  this  past 
year,  Vernon  Baker,  chairman  of  the 
Builders  Section  of  our  committee,  and 
John  Hawley  Taussig,  one  of  our  ablest 
and  most  lovable  friends.  Both  will  be 
sorely  missed  by  the  industry  and  by  us 
all  personally.  Suitably  engraved  resolu¬ 
tions  were  forwarded  to  both  bereaved 
families. 
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REPORT  OF  OPERATORS’  SECTION 


D.  W.  Wilson,  Chairman,  Iroquois  Gas  Corporation,  Buffalo,  N.  Y. 


As  outlined  by  the  Committee  Chair¬ 
man,  the  work  of  this  year’s  Operators’ 
Section  divides  naturally  into  the  follow¬ 
ing: 

1.  A  study  of  the  relative  operating 
characteristics  of  the  so-called  modern 
types  of  carbonizing  units. 

2.  A  study  of  the  various  characteristics 
of  the  real  major  carbonizing  plant 
product,  that  is — coke. 

When  originally  planned,  the  program 
for  the  1925  Operators’  Section  was  not 
as  extensive  as  it  has  actually  proved  to 
be  with  the  result  that  the  report  given 
here  is  one  of  progress  only,  is  highly 
incomplete  and  includes  no  results  or 
conclusions.  Moreover,  this  report  is 
concerned  only  with  the  status  of  the 
various  tests  and  investigations  of  this 
sub-committee  up  to  July  1st,  1925,  and 
does  not  include  any  developments  since 
that  date. 

Plant  Tests 

As  a  part  of  the  1924  Carbonization 
Committee  Report  a  standard  carboniz¬ 
ing  plant  test  code  was  developed  by  the 
author.  This  test  code  is  given  on  pages 
1091  to  1105,  inclusive,  of  the  1924  Pro¬ 
ceedings  of  the  American  Gas  Associa¬ 
tion.  Essentially,  testing  in  accordance 
with  this  code  consists  in  dividing  the 
entire  carbonization  plant  into  its  com¬ 
ponent  units  and  obtaining  careful  heat, 
material  and  element  balances  around 
each  of  the  units.  This  test  code  resulted 
from  three  years’  experimental  work  on 
coke  ovens  and  has  been  applied  to  this 


type  of  plant  on  at  least  six  different  oc¬ 
casions.  This  form  of  testing,  therefore, 
is  the  result  of  some  experience  and  as 
applied  to  a  coal  carbonizing  unit  is  not 
in  any  sense  an  untried  venture.  In  all 
plant  tests,  either  so  far  completed  or 
contemplated,  strict  adherence  to  this 
test  code,  within  the  physical  limitations 
of  the  plant,  is  being  striven  for.  If, 
therefore,  detailed  information  be  desired 
as  to  general  experimental  methods  and 
ways  of  reporting  results,  reference 
should  be  made  to  the  test  code  in  the 
1924  Proceedings. 

As  mentioned  by  the  Committee  Chair¬ 
man,  it  was  felt  that  careful  study  of  the 
operating  characteristics,  particularly  as 
regards  the  heat  balance  of  modern  types 
of  carbonizing  units  would  be  of  the 
greatest  use  to  the  gas  fraternity.  The 
selection  of  the  proper  type  of  plant  for 
a  given  set  of  local  conditions  naturally 
cannot  be  wholly  or  even  largely  based 
upon  any  such  set  of  tests  since,  in  these 
tests,  no  attempt  is  made  to  take  into  ac¬ 
count  such  items  as  maximum  capacity, 
flexibility,  life  of  plant,  investment  cost, 
operating  labor,  or  depreciation  and 
maintenance. 

In  making  the  tests  it  was  realized  that 
great  efforts  must  be  made  to  eliminate 
all  variables,  except  the  type  of  plant. 
With  this  in  mind,  comparatively  new 
plants  in  each  case  have  been  selected, 
also  normal  operating  speeds  and  heating 
conditions  have  been  striven  for.  Per¬ 
haps  more  important  than  this,  however, 
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it  was  decided  that  one  kind  of  coal  from 
one  company  only  should  be  used  in  all 
plants  which  were  on  test.  Doubtless  this 
procedure  is  open  to  some  objections 
since  different  types  of  plants  may  be 
best  suited  to  different  coals.  However, 
due  consideration  was  given  this  by  the 
Carbonization  Committee  and  it  was  felt 
that  the  most  comparable  results  could 
be  obtained  and  certainly  the  most  logical 
beginning  could  be  effected  by  selecting 
for  all  plants  one  highly  representative 
gas  coal.  The  coal  selected  was  ^4  lump 
supplied  from  mine  124  of  the  Pitts¬ 
burgh  Coal  Company.  At  the  time  the 
operation  of  these  tests  was  under  con¬ 
sideration,  due  to  high  mining  costs  in 


the  union  fields,  the  Pittsburgh  Coal 
Company  had  decided  to  discontinue 
temporarily  all  their  coal  mining.  This 
uncertainty  as  to  the  possibility  of  obtain¬ 
ing  coal  from  this  source  naturally 
acted  as  a  delay  in  starting  the  tests. 
However,  after  some  discussion,  the 
Pittsburgh  Coal  Company  agreed  to  oper¬ 
ate,  for  the  purpose  only  of  the  tests, 
the  mine  from  which  the  Committee 
wished  to  obtain  coal.  The  courtesy  of 
the  Pittsburgh  Coal  Company  in  doing 
this  has  been  greatly  appreciated  by  the 
Operators’  Section.  Tests  have  either 
been  completed  or  arrangements  have 
been  made  for  their  operation  at  the  fol¬ 
lowing  plants : 


Maker 

Type 

Plant 

U.  G.  I.  Contracting  Co. 

Intermittent- Vertical 

Syracuse,  N.  Y. 

U.  G.  I.  Contracting  Co. 

Intermittent- Vertical 

Rochester,  N.  Y. 

The  Koppers  Co. 

Coke  Oven 

Utica,  N.  Y. 

The  Koppers  Co. 

Coke  Oven 

Lynn,  Mass. 

Russell  Engineering  Co. 

Horizontal-Through 

Lowell,  Mass. 

Glover- West 

Continuous-Vertical 

Malden,  Mass. 

Woodall-Duckham 

(Isbell-Porter  Co. 

Builder) 

Continuous- V  ertical 

Buffalo,  N.  Y. 

It  will  be  observed  from  the  above  list 
that  two  plants  of  each  general  type,  ex¬ 
cept  the  horizontals,  are  being  tested. 
Thus,  one  test  can  act  as  a  check  upon 
the  other  and  if  any  particular  pieces  of 
information  are  lacking  in  the  one,  care 
can  be  taken  to  be  sure  that  the  test  at 
the  other  is  especially  complete  in  that 
respect. 

Of  the  above  tests,  those  at  Lowell, 
Utica  and  Rochester  have  been  completed. 
It  is  planned  to  carry  out  the  remaining 
four  either  in  the  late  summer  or  the 
early  fall. 

In  carrying  out  these  tests,  in  every 
case  thirty  days’  operation  under  test 
conditions  has  been  the  object.  In  order 
properly  to  carry  out  the  tests,  the  Com¬ 


mittee  has  found  that  at  each  plant  it  is 
necessary  that  there  should  be  one  operat¬ 
ing  engineer  in  charge  of  the  test  and 
three  other  men  doing  the  necessary  ex¬ 
perimental  work  and  collecting  data.  In 
addition  to  this,  there  is  also  some  extra 
clerical  and  analytical  laboratory  work 
involved  above  that  which  a  plant  would 
ordinarily  do  for  its  routine  control  pur¬ 
poses.  Naturally,  at  different  plants  the 
method  of  utilization  of  the  men  carry¬ 
ing  on  the  tests  varies.  In  some  plants 
one  man  has  been  used  on  each  shift.  In 
other  plants  all  the  men  and  all  the  data 
has  been  taken  during  the  day.  In  some 
cases  much  of  the  analytical  work  has 
been  done  during  the  test  and  in  other 
cases  the  bulk  of  it  has  been  done  after 
the  test.  In  either  case,  of  course,  ex- 
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tremely  careful  representative  samples 
have  been  used  for  the  analyses.  Thor¬ 
ough  consideration  was  given  to  the 
fineness  of  coal  to  be  used  during  the 
test  period  and  all  plants  have  endeavored 
to  maintain  the  same  fineness. 

Much  thought  has  been  given  pro¬ 
per  coke  sampling  at  the  plant  and  ade¬ 
quate  subsequent  testing  of  the  coke 
samples  so  obtained.  For  the  investiga¬ 
tion  of  the  properties  of  the  various 
cokes,  a  joint  investigation  is  being  made 
by  the  Massachusetts  Institute  of  Tech¬ 
nology  through  Prof.  R.  T.  Haslam  of 
the  Chemical  Engineering  Department 
and  by  the  Pittsburgh  Experiment  Sta¬ 
tion  of  the  Bureau  of  Mines  through  Mr. 
A.  C.  Fieldner.  The  progress  to  date  on 
this  work  and  the  proposed  methods  to 
be  used  will  be  outlined  in  detail  later  in 
this  report  by  Prof.  Haslam,  who  has 
assumed  charge  of  this  work.  So  far  as 
the  coke  testing  at  the  plant  is  concerned, 
this  has  been  confined  to  the  usual  rou¬ 
tine  analysis  plus  careful  screen  tests  at 
two  points: 

1.  Immediately  as  the  coke  is  discharged 

from  the  carbonizing  chamber. 

2.  At  the  point  of  entrance  of  the  coke 

to  the  first  screen  or  at  some  point 

equivalent  thereto. 

By  screening  at  these  points  it  was  felt 
that  valuable  information  would  be  ob¬ 
tained  as  to  the  amount  of  breakage,  if 
any,  occurring  in  the  normal  plant  han¬ 
dling  of  the  coke.  To  some  possibly  this 
information  may  not  seem  of  use.  How¬ 
ever,  to  others  it  will  be  of  value  and  was 
correspondingly  included  for  this  reason. 
For  the  test  of  coke  to  be  made  later  at 
the  Massachusetts  Institute  of  Technolo¬ 
gy  and  the  Bureau  of  Mines  an  average 
coke  sample  totaling  10  tons  was  taken 
just  at  the  point  where  coke  is  discharged 
from  the  carbonizing  chamber  proper. 


This  10-ton  coke  sample  was  divided  into 
two  5-ton  portions,  one  of  which  is  to  be 
sent  to  the  Bureau  of  Mines  for  test  and 
the  other  to  the  Institute  of  Technology. 

It  is  not  proposed  here  to  go  into  detail 
regarding  either  sampling  or  analytical 
methods,  but  in  general,  methods,  as  out¬ 
lined  in  the  1924  standard  carbonizing 
test  code,  in  the  Gas  Chemists’  Handbook, 
and  as  suggested  by  the  Bureau  of  Mines, 
have  been  followed.  When  the  detailed 
report  of  these  tests  is  presented,  this 
information  will  be  included  as  a  part  of 
it. 

Lowell  Test 

At  Lowell,  where  the  plant  test  has 
been  completed,  the  work  has  been  direct¬ 
ly  under  the  charge  of  Prof.  J.  T.  Ward 
of  the  Massachusetts  Institute  of  Tech¬ 
nology  to  whose  untiring  efforts  its  suc¬ 
cess  has  been  due. 

At  Lowell  the  plant  is  ordinarily  oper¬ 
ating  on  a  coal  other  than  the  one  selected 
for  test  purposes.  It  will  be  readily  ap¬ 
preciated  by  all  who  are  really  striving 
to  build  up  and  maintain  a  satisfactory 
domestic  coke  business  that  it  is  a  large 
undertaking  to  change  from  one  coal  to 
another.  This  was  done  at  Lowell 
through  the  great  interest  in  the  test  work 
of  Mr.  John  L.  Eigenbrot,  Manager,  a 
member  of  this  Committee.  Mr.  Eigen- 
brot’s  interest  in  these  tests  has  never 
flagged  and  a  word  of  appreciation  ought 
to  be  given  here  to  him  and  his  associates 
in  the  plant  who  have  gone  to  so  much 
trouble  and  taken  such  great  care  to  make 
the  test  in  their  plant  the  success  which 
it  has  been. 

Utica  Test 

At  Utica  the  coal  ordinarily  used  is 
furnished  by  the  same  company  as  sup¬ 
plied  the  test  coal.  Consequently,  the  coal 
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question  at  this  plant  was  easier  of  solu¬ 
tion  than  at  Lowell.  However,  at  Utica 
ordinarily  the  coal  used  is  run-of-mine 
and  in  the  test  the  Committee  had  decided 
that  it  would  be  best  to  use  24  lump,  so 
that  this  involved  a  slight  change,  also 
some  expense  for  the  Utica  Gas  and 
Electric  Company. 

It  has  been  through  the  kindness  of 
Mr.  J.  E.  Cooper,  General  Superintend¬ 
ent,  that  a  test  was  possible  at  Utica  and 
every  assistance  which  was  needed  to 
help  carry  through  the  test  has  been 
cheerfully  given  by  Mr.  Cooper  and  by 
the  men  at  the  plant.  The  actual  opera¬ 
tion  of  the  test  at  Utica  was  under  the 
charge  of  Mr.  G.  S.  Brewer  of  the  Pitts¬ 
burgh  Station  of  the  Bureau  of  Mines. 
During  part  of  the  test,  valuable  assis¬ 
tance  was  rendered  to  Mr.  Brewer  by 
Mr.  H.  B.  Cobb,  of  the  Iroquois  Gas 
Corporation. 

Rochester  Test 

At  Rochester  the  coal  used  in  ordinary 
operation  was  the  same  as  that  selected 
for  test  purposes,  so  that  no  change  what¬ 
ever  with  regard  to  coal  was  necessary. 

On  account  of  the  willingness  of  the 
Rochester  organization  to  furnish  engi¬ 
neering  superintendence  and  other  help 
necessary  for  carrying  on  the  test,  no 
outside  engineers  were  supplied.  Great 
credit  must  be  given  to  the  Rochester 
Gas  and  Electric  Corporation  both  on 
account  of  their  willingness  and  on  ac¬ 
count  of  the  ability  of  their  organization 
to  carry  through  successfully,  as  they 
have  done,  the  operation  of  the  test  at 
their  plant.  It  is  possible  that  criticism 
might  be  made  of  allowing  a  test  to  be 
carried  out  entirely  by  the  operators  of 


the  plant  under  test,  since  there  might  be 
some  thought  that  the  people  actually 
operating  the  plant  would  be  prejudiced 
in  favor  of  their  equipment  and,  there¬ 
fore,  in  some  ways  the  results  might  be 
prejudiced.  It  is  felt,  however,  that  there 
is  no  basis  for  this  inasmuch  as  in  all  im¬ 
portant  respects  the  Chairman  of  the 
Operators’  Section  has  been  familiar  with 
the  methods  employed  in  Rochester,  also 
strict  adherence  has  been  made  to  the  test 
code  and  all  such  matters  as  coal  sam¬ 
pling,  coke  sampling,  temperature  meas¬ 
urements,  and  all  analyses  have  been  dis¬ 
cussed  thoroughly  and  are  being  carried 
out  in  a  manner  entirely  analogous  to  all 
other  plants. 
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which  is  to  be  carried  out  by  the  Bureau 
of  Mines  and  Massachusetts  Institute  of 
Technology. 
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STUDY  OF  COKES  FROM  VARIOUS  TYPES  OF  PLANTS 

USING  SAME  COALS 


Progress  Report  from  the  Massachusetts  Institute  of  Technology — 

Gas  and  Fuel  Engineering 


R,  T.  Haslam 


As  stated  in  previous  sections  of  this 
report,  a  study  of  the  various  char¬ 
acteristics  of  gas  cokes  generally  and  in 
particular  the  cokes  produced  in  the  plant 
tests  made  this  year  constitutes  one  of 
the  two  major  lines  of  investigation  car¬ 
ried  out.  The  report  from  the  U.  S.  Bu¬ 
reau  of  Mines,  which  follows,  describes 
the  comprehensive  tests  which  they  in¬ 
tend  to  make.  The  study  of  the  reac¬ 
tivity  of  these  cokes  was  undertaken  by 
the  writer  as  a  part  of  the  work  in  Gas 
and  Fuel  Engineering  now  under  way  at 
the  Institute,  and  the  work  to  be  carried 
out  is  outlined  as  follows : 

The  term  “combustibility”  has  been 
used  in  the  past  in  a  very  loose  sense  to 
express  the  relative  activity  of  various 
cokes  when  used  as  fuel.  Reactivity — 
a  more  restrictive  and  exact  term — bet¬ 
ter  expresses  the  effect  of  those  prop¬ 
erties  of  coke  which  seem  to  have  the 
greatest  influence  on  its  behavior  when 
used  as  fuel. 

In  foregoing  parts  of  the  Carboniza¬ 
tion  Committee  report  many  of  the  fac¬ 
tors  of  which  true  reactivity  is  a  func¬ 
tion  are  discussed.  The  wide  diversity 
of  these  factors  and  the  startling  lack  of 
agreement  of  technical  data  now  avail¬ 
able  on  this  subject  made  it  certain  that 
a  single  short  period  of  research  would 
not  probably  be  fruitful  of  those  results 
which  would  be  of  immediate  benefit  to 


the  industry.  It  seemed  wise  therefore 
to  parallel  investigations  which  for  a 
time  must  necessarily  be  quite  theoretical 
with  an  examination  of  the  prime  quali¬ 
ties  of  these  cokes  upon  which  their  prin¬ 
cipal  uses  are  most  vitally  dependent. 
Therefore,  coincident  with  research  on 
certain  single  factors  of  reactivity  there 
have  been  planned  and  partially  carried 
out  at  the  Institute,  investigations  in¬ 
tended  to  determine  the  influence  of  the 
principal  characteristics  of  coke  which 
most  definitely  affect  the  value  of  the 
coke  as  domestic  fuel  and  as  fuel  for  the 
production  of  water  gas. 

A  determination  of  the  fuel  value  of 
coke  resolves  itself  into  a  study  of  at 
least  the  following  prime  requisites : 

a.  Moisture  content. 

b.  Ash  content. 

c.  Fusion  point  of  ash. 

d.  Ease  of  ignition. 

e.  Efficiency  of  combustion  without  ad¬ 

mission  of  secondary  air. 

f.  Intervals  between  firings  sufficient 

to  maintain  ignition. 

These  factors  and  others  must  be  taken 
into  account  in  a  study  of  the  relative  re¬ 
activity  of  cokes  and  it  must  be  realized 
that  this  term  as  well  as  combustibility  is 
an  expression  of  a  composite  effect. 

Reactivity  has  been  stressed  particu¬ 
larly  in  connection  with  evaluating  vari¬ 
ous  cokes  as  fuel  in  blast  furnaces.  The 
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existing  literature  contains  the  results  of 
many  investigations  on  the  reactivity  of 
coke.  Depending  on  the  point  of  view 
this  property  may  depend  on  the  oxida¬ 
tion  of  coke  by  oxygen,  the  reduction  of 
carbon  dioxide  by  coke  or  the  ignition 
temperature  of  the  coke. 

The  velocity  of  the  air  supply  seems  to 
be  the  most  important  variable  in  the 
oxidation  of  coke.  As  W.  K.  Lewis  has 
pointed  out,  an  increase  in  air  velocity 
through  a  fuel  bed  results  in  decreasing 
the  gas  film  on  the  particles  of  fuel,  thus 
inducing  an  increase  in  the  diffusion  of 
oxygen  to  the  solid  fuel.  A  correspond¬ 
ing  diffusion  of  C02  outward  also  takes 
place.  For  this  reason,  cokes  appear  to 
approach  a  common  value  of  rate  of 
oxidation.  The  primary  reaction  is  the 
oxidation  of  carbon  to  carbon  dioxide. 

Since  the  use  of  cokes  for  domestic 
heating  and  in  a  water  gas  machine  con¬ 
stitute  the  most  important  fields  for  gas 
coke,  it  was  believed  that  the  study  of 
coke  reactivity  of  the  greatest  immediate 
value  could  come  through  a  critical  ex¬ 
amination  of  the  cokes  for  use  as  domes¬ 
tic  fuel  by  determining  the  following 
properties:  i.e., 


a.  Ease  of  ignition. 

b.  Efficiency  of  combustion — as  de¬ 
noted  by  the  ratio  qq  _j_  cq'~  — 

when  the  coke  was  burning  nor¬ 
mally  in  a  conventional  type  of 
house  heating  boiler  without  a 
secondary  air  supply. 

c.  Banking  test.  Relative  maximum 

intervals  between  firings  neces¬ 
sary  to  maintain  ignition. 


To  be  of  value  a  test  should  give  re¬ 
producible  results  when  carried  out  by 
different  observers  under  the  specified 
conditions.  Moreover  the  details  of  a 
test  should  be  so  devised  that  the  numer¬ 


ical  values  secured  for  the  materials 
most  widely  divergent  in  properties  will 
be  of  sufficient  spread  so  as  to  provide 
the  requisite  precision  in  differentiating 
materials  of  similar  properties.  In  order 
to  simulate  as  closely  as  possible  the 
conditions  under  which  gas  coke  is  em¬ 
ployed  as  a  domestic  fuel,  a  house-heat¬ 
ing  boiler  was  used  as  the  combustion 
apparatus.  The  test  method  is  still  con¬ 
sidered  subject  to  change  as  this  report 
is  written  July  1,  1925. 

Apparatus  and  Methods 

A  diagram  of  the  equipment  used  thus 
far  is  shown  in  Figure  1.  The  coke  is 

FIG.  I 


burned  in  the  Ideal  Arco  round  water 
boiler  (grate  area  1.4  sq.ft.).  The  air  for 
•ignition  and  combustion  is  supplied 
through  a  standard  orifice  and  pre-heater 
into  the  ash  pit.  Regulation  of  the  stack 
draft  is  obtained  by  means  of  a  steam 
jet  in  the  stack.  The  flue  gases  are  sam¬ 
pled  through  a  water  cooled  tube  and 
temperatures  are  measured  with  chromel- 
alumel  couples  connected  both  to  a  re¬ 
corder  and  to  a  standard  potentiometer. 
All  openings  into  the  furnace  are  luted 
to  prevent  leakage.  In  order  to  decrease 
as  much  as  possible  the  effect  of  size  of 
coke  on  the  results,  the  coke  used  was 
sifted  to  pass  through  1  y2"  square  open¬ 
ing  and  to  remain  on  a  square  open¬ 
ing. 

The  determination  of  moisture  and  ash 
content  and  fusion  point  of  ash  are  quite 
conventional  and  need  not  be  elaborated 
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on  here.  Likewise,  their  effect  on  the 
value  of  coke  as  a  domestic  fuel  is  obvi¬ 
ous. 

Ease  of  Ignition 

The  successful  marketing*  of  domestic 
coke  depends  on  its  having  properties 
which  make  it  superior  to  other  domestic 
fuels  either  from  the  standpoint  of  cost, 
convenience  or  otherwise.  When  coke  is 
sold  in  competition  with  anthracite  coal 
or  similar  standard  domestic  fuel,  it  has 
the  initial  handicap  of  lower  bulk  density 
and  hence  less  pounds  of  carbon  per  cubic 
foot  of  combustion  space.  It  is  desir¬ 
able  that  objectionable  qualities  be  off¬ 
set  otherwise  than  by  an  extreme  price 
difference.  Since  the  effort  required  to 
build  a  fire  is  important  in  the  consumer’s 
mind,  the  fuel  which  kindles  most  easily 
— other  things  being  equal — would  natu¬ 
rally  be  favored.  Moreover,  a  consider¬ 
able  quantity  of  coke  is  sold  by  the  bag 
to  consumers  who  wish  to  avoid  the  use 
of  kindling  for  ignition.  An  ignition  point 
at  least  as  low  as  that  of  the  competitive 
fuel  is  therefore  desirable.  Anthracite 
coal  was  chosen  as  the  standard  fuel,  as 
it  is  much  more  easily  obtainable  with 
uniform  characteristics  than  is  the  more 
reactive  wood  charcoal. 

The  method  of  measuring  the  ease  of 
ignition  consists  in  placing  a  12-inch  fuel 
bed  of  the  coke  to  be  tested  in  the  fire 
pot.  A  protected  thermo-couple  is  in¬ 
serted  through  the  firing  door  and  is  em¬ 
bedded  in  the  fuel  bed  so  that  the  junc¬ 
tion  is  Yz'-Ya!'  above  the  center  of  the 
grate.  A  metered  quantity  (approxi¬ 
mately  27  cu.ft.  per  minute)  of  air  con¬ 
taining  3-4%  of  carbon  dioxide  from 
combustion  of  gas  and  preheated  to  ap¬ 
proximately  700°  C.  is  directed  up 
through  the  fuel  bed.  Readings  of  the 
fuel  temperature  are  taken  every  minute 
and  of  the  carbon  dioxide  content  of  the 
flue  gases  every  two  minutes.  The  re¬ 


sults  of  a  typical  coke  tested  in  this  way 
are  shown  in  Figure  2.  The  time  inter¬ 
val  between  the  start  of  the  preheated  air 
and  the  sharp  change  in  the  slope  of  this 
curve,  taken  together  with  the  tempera¬ 
ture  at  which  the  change  in  slope  oc¬ 
curred  and  the  increase  in  C02  content 
of  the  flue  gases,  gives  a  measure  of  the 
ease  of  ignition. 

Efficiency  of  Combustion 

It  has  been  stated  above  that  one  of 
the  means  of  measuring  the  reactivity  of 
coke  is  to  determine  its  tendency  to  re¬ 
duce  C02  to  CO  under  specified  condi¬ 
tions.  In  any  fuel  bed  it  is  now  clearly 
recognized  that  the  primary  reaction  is 
the  formation  of  C02.  Depending  on  the 
properties  of  the  fuel  and  time  of  con¬ 
tact  between  fuel  and  flue  gas  varying 
proportions  of  the  initially  formed  C02 
are  reduced  to  CO.  If  this  CO  is  per¬ 
mitted  to  burn  in  the  combustion  space 
the  heat  of  the  reaction  2CO  -f-  02  = 
2C02  is  made  available.  Sufficient  oxy¬ 
gen  to  cause  this  reaction  to  take  place 
can  usually  be  secured  only  by  admission 
of  secondary  air  through  or  around  the 
fire  door.  This  method  of  utilizing  po¬ 
tential  heat  in  any  CO  over  the  fuel  bed 
is  difficult  to  carry  out  without  requiring 
more  draft  regulation  than  the  house 
holder  is  willing  to  give;  therefore  if 
other  factors  are  equal,  the  most  satis- 
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factory  domestic  coke  would  be  one  ef¬ 
fecting  a  minimum  reduction  of  C02  to 


CO. 


This  test  is  carried  out  as  follows :  The 
fuel  bed  is  fully  ignited  and  allowed  to 
burn  six  inches  in  depth.  The  fire  is  then 
shaken  until  all  loose  ash  is  removed  and 
the  fuel  bed  is  built  up  and  is  burned  un¬ 
der  a  forced  draft  of  17.5  cu.ft.  per  min. 
of  air  at  room  temperature  (approxi¬ 
mately  20°  C.).  When  the  fuel  bed  be¬ 
comes  incandescent  and  reaches  a  depth 
of  12  inches,  the  stack  gases  are  sampled 
and  analyzed  every  5-8  minutes  until 
the  fuel  bed  is  burned  out.  A  plot  of 
CO 

the  ratio  ^ue  Sases 

against  time  indicates  the  tendency  of  any 
given  coke  to  form  CO.  Fig.  3  shows 
how  this  factor  varies  with  time  for  a 
typical  coke. 


cess  of  fuel  is  added,  the  thermocouple  is 
embedded  in  the  fire  and  all  drafts  are 
shut  off.  A  cooling  curve  is  taken  and 
a  sudden  change  of  slope  indicates  a  point 
beyond  which  the  fire  cannot  be  again 
started  by  turning  on  the  forced  draft. 
A  typical  cooling  curve  is  shown  in  Fig¬ 
ure  4.  The  sharp  drop  in  the  tempera¬ 


ture  of  the  fuel  bed  shown  is  due  to  the 
accelerated  cooling  maintained. 


Banking  Test 

It  has  been  indicated  previously  that 
coke  is  handicapped  in  competition  with 
anthracite  coal  by  a  lower  bulk  density. 
In  most  cases  the  consumer  wishes  to  re¬ 
tain  the  fire  at  least  overnight  and  in 
some  cases  for  longer  periods.  A  deter¬ 
mination  of  the  temperature  of  the  fire 
bed  with  all  drafts  shut  off  should  be  a 
reliable  indication  of  the  ability  of  a  coke 
to  remain  above  the  ignition  temperature. 

The  fuel  bed  is  built  as  before,  an  ex¬ 


Acknowledgment  is  due  Mr.  H.  F. 
Loring  for  carrying  out  the  bulk  of  the 
experimental  work  involved  in  develop¬ 
ing  these  tests. 

Coke  as  a  Fuel  for  Water  Gas  Manufac¬ 
ture 

The  discussion  of  the  differences  in  re¬ 
activity  displayed  by  various  cokes  when 
used  as  fuel  in  water  gas  generators  pre¬ 
sented  in  the  main  part  of  the  carboniza¬ 
tion  committee  report  need  not  be  reiter¬ 
ated  here. 

Comparison  of  the  various  cokes  will 
be  made  in  an  experimental  water  gas 
machine  so  arranged  that  accurate  fuel 
and  heat  balances  can  be  measured.  Spe¬ 
cifically,  the  tendency  of  the  test  cokes 
to  decompose  water  and  to  reduce  C02 
will  be  studied. 

The  coke  study  work  to  be  done  by  the 
Bureau  of  Mines  is  outlined  on  the  fol¬ 
lowing  pages : 
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STUDY  OF  COKES  FROM  VARIOUS  TYPES  OF  PLANTS 

USING  SAME  COALS 


Report  of  Proposed  Tests  by  the  Bureau  of  Mines 


A.  C.  Fieldner 


The  U.  S.  Bureau  of  Mines  proposes 
to  make  thorough  tests  of  the  cokes 
produced  by  the  six  plants.  The  outline 
of  the  proposed  tests  is  given  in  the  fol¬ 
lowing,  although  this  may  be  modified  as 
experience  may  dictate. 

1.  Screening  tests.  The  object  of  these 
will  be  to  determine  the  sizes  as  produced 
by  the  plants,  particular  attention  being 
devoted  to  get  some  expression  for  the 
shape  naturally  produced  by  the  manu¬ 
facturing  operation.  As  far  as  possible 
the  standard  method  being  lined  up  by  the 
A.  S.  T.  M.  will  be  followed.  It  is  recog¬ 
nized  that  more  useful  information  on 
this  test  could  be  obtained  at  the  plants 
themselves  and  it  is  hoped  that  this  will 
not  be  overlooked  in  connection  with  the 
plant  tests. 

2.  Weight  of  one  cubic  foot  of  the 
various  sizes  of  coke.  The  method  used 
will  follow  the  latest  proposal  by  the 
A.  S.  T.  M. 

3.  Standard  shatter  tests  on  the  un¬ 
crushed  coke.  This  test  will  be  the  or¬ 
dinary  6-foot  drop  test  as  outlined  in  the 
1924  A.  S.  T.  M.  Standard,  Serial  D141- 
23. 

4.  Friability  test  in  rotating  drum.  As 
far  as  this  test  is  carried  out  it  will  prob¬ 
ably  be  used  to  obtain  some  measure  of 
the  degradation  that  a  size  will  suffer  in 
handling  between  the  plant  and  the  pur¬ 
chaser.  Generally  speaking,  the  appara¬ 


tus  and  method  described  in  the  paper  by 
Kinney  and  Perrot  in  the  J.  of  I.  &  E. 
Chem.,  vol.  14,  No.  10,  p.  926,  October, 
1922,  will  be  followed.  Some  further  ef¬ 
fort  may  be  made  to  connect  these  re¬ 
sults  with  the  shatter  test. 

5.  Complete  chemical  analysis  and 
B.t.u.  determination.  These  tests  will  be 
standard  and  made  on  average  samples 
as  well  as  samples  of  the  various  screened 
sizes. 

Fusibility  of  ash.  This  will  be  on  sev¬ 
eral  samples  of  the  average  ash  and  also 
some  tests  to  determine  whether  the  ash 
in  the  coke  breeze  tends  to  differ  from 
that  of  the  average. 

True  and  apparent  specific  gravity. 
These  will  be  carried  out  according  to 
the  A.  S.  T.  M.  1924  specification,  Serial 
D167-24.  The  combination  of  the  two 
will  give  the  porosity  of  the  coke. 

6.  Chemical  combustibility  tests.  These 
tests  consist  in  burning  a  sized  coke  in  a 
standard  furnace  and  with  fixed  rates  of 
air  supply.  Gas  analyses  are  taken  at 
various  distances  above  the  grate  surface, 
thus  obtaining  values  for  the  rate  of  com¬ 
bustion  as  against  distances  of  air  travel. 
These  tests  will  be  compared  with  ones 
made  previously,  thus  classifying  the 
cokes  on  the  same  scale. 

7.  Water  absorbing  and  retaining  prop¬ 
erties  of  coke.  The  object  of  these  tests 
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will  be  to  obtain  some  measure  of  the 
amount  of  moisture  that  may  be  expected 
in  a  coke  under  fixed  sets  of  conditions. 
Such  information  is  useful  both  for  in¬ 
dividual  pieces  and  for  piles.  In  practice 
such  values  are  necessarily  connected 
with  the  rate  of  drying  under  natural 
conditions.  There  are  no  standards  for 
such  tests  and  it  is  proposed  to  do  some 
work  towards  establishing  a  standard  set 
of  test  conditions  which  will  indicate  the 
amount  of  moisture  that  cokes  may  con¬ 
tain  if  stored  in  the  open  and  exposed  to 
natural  weather  conditions. 

8.  Relative  values  of  cokes  for  house- 
heating  furnaces.  These  tests  will  be  so 
conducted  as  to  eliminate  the  boiler  con¬ 
ditions  and  to  obtain  relative  burning 
characteristics  of  the  fuel  bed,  indepen¬ 
dent  of  the  boiler,  when  the  coke  is 
burned  under  house  boiler  conditions  of 
firing  and  attendance. 

Also  the  test  shall  include  a  measure 


of  the  relative  ignitibility  under  the  same 
conditions. 

9.  Chemical  reactivity  or  ignitibility. 
These  tests  will  be  on  powdered  samples 
of  the  coke  in  order  to  determine  these 
characteristics  independent  of  the  shape 
and  size  of  the  pieces. 

10.  Resistance  to  air  flow  in  fuel  beds 
of  different  sizes  of  coke.  These  tests, 
as  far  as  they  are  made,  will  be  intended 
to  supplement  test  No.  8  in  order  to  de¬ 
termine  the  resistance  to  air  flow  of  the 
coke  in  terms  of  the  space  that  they  oc¬ 
cupy.  They  will  not  be  made  under  burn¬ 
ing  conditions  and  therefore  will  not  in¬ 
clude  the  degradation  or  ash  resistance. 

11.  The  investigation  as  outlined  above 
may  develop  the  need  for  further  re¬ 
search  and  as  far  as  it  may  be  advanta- 

9 

geous  to  make  such  determinations  this 
will  be  done. 
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OPERATING  SERVICE  BUREAU 


%  - 

W.  D.  Stewart,  Chairman ,  Coal  Products  Mfg.  Co.,  Aurora,  Ill. 


In  the  May  issue  of  the  American  Gas 
Association  Monthly,  this  committee 
offered  its  assistance  to  the  members  of 
the  association,  in  solving  their  carboniza¬ 
tion  operating  problems.  This  offer  was 
made  with  a  genuine  desire  to  help  the 
operators  of  carbonization  plants  through¬ 
out  the  country.  It  was  felt  that  the  ex¬ 
perience  of  a  group  of  men  supervising 
in  all  parts  of  the  country  all  types  of 
carbonization  equipment  could  not  help 
but  be  of  assistance  to  men  who  are  con¬ 
fronted  with  similar  problems,  and  who 
would  be  unable  to  get  in  touch  with 
each  member  of  the  committee  personally. 
Therefore,  the  idea  was  developed  of  pro¬ 
viding  a  Service  Bureau  the  year  around 
where  an  operator  can  secure  without 
publicity  the  general  consensus  of  opinion 


of  a  group  of  experienced  operators  on 
any  problem. 

The  results  to  date  have  not  been  en¬ 
couraging,  but  we  trust  that  all  members 
of  the  association  who  have  problems  in 
connection  with  the  operation  of  carbon¬ 
ization  plants  will  not  hesitate  to  freely 
get  in  touch  with  the  Carbonization  Com¬ 
mittee.  The  name  of  the  person  inquir¬ 
ing  is  to  be  kept  strictly  confidential  by 
the  Secretary  of  the  Technical  Section, 
Mr.  Hartman,  who  will  forward  the 
question  without  the  name  of  the  in¬ 
quirer  to  the  members  of  the  committee 
who  will  be  pleased  to  give  the  benefit  of 
their  experiences  to  all  members  of  the 
association  who  operate  carbonization 
plants. 
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REPORT  OF 

LOW  TEMPERATURE  AND  COMPLETE  GASIFICATION 

SECTION 


A.  W.  Warner,  Chairman,  Philadelphia  Suburban  Gas  and  Elec.  Co.,  Chester,  Pa. 


The  report  of  last  year’s  committee, 
“Future  Prospects  of  Low  Tempera¬ 
ture  Carbonization”  by  Prof.  S.  W.  Parr, 
will  bear  a  careful  rereading.  Although 
experiments  carrying  out  low  tempera¬ 
ture  theories  are  constantly  widening  our 
field  of  vision  and  much  mechanical 
progress  has  been  made  with  semi-com¬ 
mercial  and  test  apparatus  looking  to  the 
economic  utilization  of  these  theories, 
nothing,  to  our  knowledge,  has  been 
brought  forth  to  date  on  a  commercial 
scale  warranting  a  place  in  our  report. 

To  those  closely  following  this  work, 
the  theories  of  low  temperature  distilla¬ 
tion  reactions  appear  to  have  outstripped 
the  development  of  the  mechanical  art. 
Many  of  the  more  promising  develop¬ 
ments  seem  to  lie  between  the  art  of  oil 
distillation  and  coal  carbonization  proper. 

As  a  result,  adaptations  of  either  oil 
stills  or  existing  commercial  retorts  to 
low  temperature  distillation  of  coal  have 
fallen  short  of  the  ideals  sought.  A  few 
inventors  have  attacked  the  mechanical 
problems  with  adequate  theoretical  knowl¬ 
edge  and  as  a  result  of  their  experiments 
and  costly  experience  have  developed 
some  fascinating  low  temperature  possi¬ 
bilities.  On  the  other  hand  many  theorists, 
it  would  seem  from  a  glance  at  the  patent 
files,  have  erred  because  of  a  lack  of 
mechanical  experience. 

In  reviewing  proposed  low  temperature 


processes  for  treating  coal  a  startling  ar¬ 
ray  of  conceptions  confronts  us.  Some 
investigators  are  striving  for  oil  and 
domestic  fuel  with  no  thought  of  utilizing 
the  rich  gases  for  purposes  other  than 
carrying  on  the  process;  some  are  striv¬ 
ing  for  oil,  coke  and  a  large  yield  of  lean 
gas — part  for  carrying  on  the  process  and 
part  for  industrial  uses ;  while  still  others 
are  striving  for  gas,  oil,  and  smokeless 
fuel  from  non-coking  coals.  Many  of 
these  processes  promise  to  materially 
widen  the  range  of  coking  coals.  Some 
investigators  pin  their  faith  on  internal 
heating  entirely;  some  on  a  combination 
of  both  internal  and  external  heating; 
while  still  others  depend  upon  external 
heating.  Some  investigators  favor  two- 
stage  carbonization;  some  two  successive 
stages  in  one  process ;  while  still  others 
are  content  with  a  single  stage.  This 
limited  enumeration  of  various  concep¬ 
tions  will  suffice  to  recall  to  mind  how 
varied  must  be  the  ways  and  means  of 
making  use  of  the  complex  reactions  of 
distillation  of  oils  and  gases  within  the 
carbonizing  mass  of  coal  and  the  control 
of  their  possible  exit  paths  from  the  mo¬ 
ment  of  vaporization. 

When  the  economics  of  low  tempera¬ 
ture  carbonization  are  demonstrated  and 
put  to  use,  the  gas  manufacturer  will  be 
interested,  as  far  as  it  affects  his  present 
practices  in  two  phases — the  substitution 
of  lean  gas  for  carrying  on  the  process  so 
as  to  release  the  high  B.t.u.  gas  for  dis- 
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tribution,  and  the  marketable  domestic 
fuel.  Both  gaseous  and  solid  fuel  will 
become  more  and  more  his  province.  His 
attitude  seems  to  have  gradually  changed 
from  downright  scepticism  to  a  feeling 
that  sometime  some  investigator  will 
reach  an  economic  answer  to  this  problem 


of  low  temperature  carbonization.  To 
date  he  feels  that  there  is  nothing  in  sight 
to  warrant  any  change  in  plans  for  ex¬ 
pansion  of  his  more  conservative  high 
temperature  methods,  for  he  can  at  least 
make  room  for  a  successful  process  as  an 
auxiliary  to  his  existing  plant. 
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RATE  OF  TRAVEL  OF  FUSION  ZONE  IN  COKE  OVENS 


William  P.  Ryan,  Director  of  the  Buffalo  Station,  School  of  Chemical  Engineer¬ 
ing  Practice,  Massachusetts  Institute  of  Technology 


Hilgenstock,1  one  of  the  earliest  in¬ 
vestigators  of  the  carbonization  process 
by  studying  the  rise  in  temperature 
of  coal  in  a  horizontal  plane  between 
the  heating  wall  and  oven  center,  ob¬ 
tained  data  which  enabled  him  to  ex¬ 
plain  the  mechanism  of  the  coking  of 
coal  substantially  as  it  is  accepted  today. 
Numerous  other  investigators,  among 
them  Schniewind2,  Simmersbach3,  Ful- 
weiler4,  Evans5,  Cooper6,  Sperr7,  Ruehl8 
and  Wilson9,  have  carried  out  investiga¬ 
tions  which  have  substantiated  and  ex¬ 
tended  the  work  of  Hilgenstock. 

One  of  the  most  interesting  phases  of 
carbonization  is  the  effect  of  several  fac¬ 
tors,  viz.  coal  composition,  size,  moisture 
content,  temperature,  oven  width,  on  the 
coking  time.  Through  long  experience 
the  general  effect  of  these  factors  has 
been  learned,  but  because  of  the  numer¬ 
ous  variables  which  must  be  reconciled  in 
order  to  justify  mathematical  treatment, 
present  knowledge  is  qualitative  rather 
than  quantitative. 

Wilson9  and  Ruehl8  have  proposed 
equations  showing  the  relationship  be¬ 
tween  oven  width  and  coking  time.  The 
former’s  equation  is  based  on  a  study  of 
temperatures  across  a  coke  oven;  the  lat¬ 
ter’s  is  based  on  operating  data  from 
ovens  of  various  widths  in  which,  appar¬ 
ently,  other  factors  may  have  varied  also. 
Both  equations  are  in  substantial  agree¬ 
ment  that  increase  in  oven  width  leads 
to  a  disproportionate  increase  in  coking 
time. 


The  Coking  Process 

The  mechanism  of  carbonization  may 
be  described  briefly  as  follows : — When 
green  coal  is  charged  into  a  hot  oven  the 
temperature  of  that  part  of  it  in  contact 
with  the  heating  walls  rises  very  rapidly ; 
free  moisture  is  driven  off,  and  much  of  it 
condensed  in  the  cool  green  coal ;  the 
temperature  rises  to  575-750°  F.,  within 
which  range  it  becomes  plastic,  or  fuses. 
Following  this  fusion  period  there  is  a 
rapid  evolution  of  the  volatile  constitu¬ 
ents  until  the  porous  coke  structure  re¬ 
mains.  The  plastic  stage,  or  fusion  zone 
as  it  is  usually  called,  moves  inward  from 
each  wall,  remaining  parallel  to  the  walls, 
until,  if  the  heating  has  been  uniform, 
they  meet  at  the  oven  center — the  line  of 
meeting  appearing  as  a  vertical  crack  in 
the  coked  charge.  After  the  passage  of 
the  fusion  zone  (the  width  of  which  is 
estimated  at  from  0.5  to  1.5  inches)  dis¬ 
tillation  of  the  remaining  volatile  matter 
is  continued  until  but  a  fraction  is  left. 
The  charge  is  then  ready  for  pushing. 

Methods  of  Locating  Fusion  Zone 

Since  fusion  always  precedes  the  form¬ 
ation  of  coke,  a  study  of  the  rate  at  which 
the  fusion  zone  moves  across  the  oven 
should  enable  one  to  explain  the  effect  of 
various  factors  on  coking  time  with  more 
accuracy  than  is  now  possible. 

The  following  outstanding  characteris¬ 
tics  are  usually  ascribed  to  the  fusion 
zone : 


» 
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1.  The  fusion  range  is  from  575  to 
750°  F. 

2.  The  temperature  drop  across  it  is 
very  large. 

3.  The  resistance  to  passage  of  gas 
through  it  is  very  great. 

These  characteristics  afford  three  pos¬ 


sible  means  of  following  the  travel  of  the 
zone  across  the  oven. 

i.  Isotherm  Method: 

If  time-temperature  curves  of  the  type 
first  published  by  Hilgenstock  are  ob¬ 
tained  for  several  points  across  the  oven, 
it  is  possible  to  draw  isothermic  lines 


862 


showing  the  time  required  for  any  point 
in  the  oven  to  reach  a  given  temperature. 
This  method  presupposes  that  the  fusion 
temperature  is  constant  across  the  charge 
— a  reasonable  assumption. 

2.  Temperature  Drop  Method : 

If  the  temperature  drop  across  the  fus¬ 
ion  zone  is  very  large,  and  if  the  fusion 


zone  is  relatively  narrow,  a  curve  showing 
the  rate  of  temperature  drop  across  the 
oven  should  pass  through  a  maximum  at 
the  fusion  zone,  provided  the  oven  center 
were  still  relatively  cool.  If,  by  data  taken 
from  time-temperature  curves,  the  tem¬ 
perature  across  the  oven  be  plotted  for  a 
given  hour,  it  is  possible  by  graphical 
methods  to  obtain  the  rate  of  temperature 
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drop  at  any  point  in  the  charge.  If,  then, 
the  temperature  drops  be  plotted  against 
the  corresponding  distance  of  the  point 
from  the  heating  wall,  the  point  of  maxi¬ 
mum  drop  can  be  determined. 

In  Fig.  1  is  shown  the  temperature 
across  an  oven  coked  from  one  side10, 


twenty  hours  after  charging.  From  this 
curve  the  temperature  drops  as  °F.  per 
0.5  inch  have  been  plotted  as  shown  in 
Fig.  II.  The  point  of  maximum  drop  oc¬ 
curs  at  9.8  inches  from  the  wall,  and,  by 
referring  to  Fig.  I,  at  a  temperature  of 
750°  F.  Obviously  this  method  will  give 
the  point  of  maximum  drop  on  any  iso- 


chronic  temperature  curve,  and  will  there¬ 
fore  indicate  points  of  maximum  drop 
after  the  fusion  zone  has  reached  the  cen¬ 
ter.  But  while  the  oven  center  is  below 
fusion  temperature,  the  method  should 
show  whether  or  not  the  maximum  drop 
occurs  within  the  fusion  range. 

j.  Pressure  Method: 

Evans5  investigated  the  pressures  de¬ 
veloped  in  a  charge  during  carbonization, 
and  found  that  the  pressure  drop  across 
the  fusion  zone  was  very  large.  He  ob¬ 
tained  data  from  which  he  reported  the 
following  equivalent  resistance  of  coal  to 
passage  of  gas : 


Equivalent 

Condition  of  Coal.  Resistance. 

1.  Screen  lump  coal  1 

2.  Coal  dust  40 

3.  Coal  in  plastic  state  3000 

4.  Coke  formed  at  1000°  F.  80 

5.  Coke  formed  at  1400°  F.  10 


Foxwell11  carried  out  a  careful  investi¬ 
gation  of  the  temperature  at  which  coal 
offers  the  greatest  resistance  to  passage  of 
gas.  In  Fig.  Ill  is  given  the  results  of 
his  work  when  three  samples  of  the  same 
coal  were  so  heated  that  the  temperature 
increased  at  a  constant  rate.  It  will  be  seen 
that  the  temperature  at  maximum  pres¬ 
sure  lies  between  400  and  450°  C.  (752- 
842°  F.)  or  slightly  above  what  is  usually 
considered  the  fusion  range,  300-400°  C. 
(572-752°  F.) 

From  these  investigations  it  is  apparent 
that  gas  evolved  in  the  middle  of  the 
fusion  zone  must  develop  a  high  pressure 
before  it  can  force  its  way  through  the 
plastic  coal  surrounding  it.  If  a  tube  open 
at  both  ends  be  placed  in  the  charge  so 
that  one  end  protrudes  through  the  oven 
door,  a  manometer  attached  to  this  end 
should  show  a  higher  and  higher  pressure 
as  more  and  more  of  the  coal  surrounding 
the  other  end  of  the  tube  becomes  plastic ; 
the  pressure  should  reach  a  maximum 
when  the  middle  of  the  fusion  zone  is  op¬ 


posite  the  center  of  the  tube,  and  should 
then  decrease  as  the  plastic  coal  is  trans¬ 
formed  into  the  more  porous  coke.  Fig. 
IV  illustrates  the  principle  of  this  meth¬ 
od,  and  Fig.  V  shows  a  pressure  curve 
obtained  in  practice. 

It  should  be  pointed  out  that  there  may 
be  some  question  as  to  whether  the  maxi¬ 
mum  pressure  occurs  at  the  center  of  the 
fusion  zone  where  the  resistance  is  very 
high  and  the  rate  of  gas  evolution  low,  or 
in  the  semi-coke  zone  where  the  resist¬ 
ance  is  much  lower  but  the  rate  of  gas 
evolution  much  greater.  Evans5  indi¬ 
cates  the  point  of  maximum  pressure  as 
in  the  semi-coke  near  the  fusion  zone, 
and  Foxwell’s11  temperatures  at  maxi¬ 
mum  pressure  are  slightly  above  the  fu¬ 
sion  range.  In  any  case,  the  method 
shows  the  progress  of  a  definite  condi¬ 
tion  across  the  oven. 

In  application  a  number  of  Yx'  pipes 
are  placed  in  a  horizontal  plane  across 
the  oven,  the  distance  of  each  from  the 
wall  being  known.  Manometers  are  at¬ 
tached  to  the  ends  of  the  pipes  which  ex¬ 
tend  through  the  door  and  time-pressure 
data  carefully  recorded  for  each.  From 
curves  similar  to  that  shown  in  Fig.  V  the 
time  to  maximum  pressure  may  be  ob¬ 
tained,  and  the  progress  of  the  fusion 
zone  followed. 

Wilson9  appears  to  have  been  the  first 
to  apply  this  method,  and  found  it  quite 
satisfactory. 

Investigations  Carried  Out: 

During  the  last  two  years  numerous 
carbonization  investigations  have  been 
carried  out  by  the  students  in  the  School 
of  Chemical  Engineering  Practice  while 
at  the  Buffalo  Station,  Lackawanna 
Plant,  Bethlehem  Steel  Co.  These  have, 
for  the  most  part,  been  conducted  on  old 


865 


Rothsburg  ovens  16-17.5  inches  wide, 
2000-2200°  F.  flue  temperature,  and  22- 
24  hour  coking  time. 

The  most  interesting  of  these  have  been 
those  in  which  the  travel  of  the  fusion 
zone  has  been  traced  by  the  methods  out¬ 


lined  above,  and  it  is  the  purpose  of  this 
paper  to  present  some  of  the  results  so 
obtained. 

Data 

Temperature  Data: 

In  Figs.  VI  and  VII  are  given  the 
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time-temperature  curves  as  obtained  by 
twelve  thermocouples  placed  in  a  horizon¬ 
tal  plane  across  the  charge  at  a  point 
where  the  oven  was  16  inches  wide.  The 
distances  of  the  couples  from  the  left  wall 
in  the  order  1  to  12  were: — 0.55;  1.89; 
3.98;  5.55;  6.76;  7.86;  9.17;  10.43; 


11.53;  12.78;  14.53;  and  15.98  inches. 
Pressure  Data : 

In  Table  I  are  given  data  obtained  in 
another  oven  at  a  point  16.5  inches  wide 
by  the  pressure  method  previously  de¬ 
scribed. 
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TABLE  I 
Run  No.  I. 


Pipe  No. 

Time  to  Max. 

Pressure 

Hrs.  from  Start 

Max.  Press. 
Inches 

H20 

Distance  of  Pipe 
from  L.H.  Wall 
Inches 

*Temp.  Inside 
L.H.  Wall 
°F 

*Temp.  Inside 
R.H.  Wall 
°F 

1 

2.10 

8.0 

0.82 

1200 

1275 

2 

2.52 

9.4 

2.07 

1225 

1320 

3 

5.34 

13.6 

3.26 

1320 

1440 

4 

8.07 

6.8 

4.39 

1380 

1480 

5 

11.52 

24.0 

5.45 

1450 

1580 

6 

13.76 

10.8 

6.26 

1500 

1600 

7 

14.94 

9.9 

7.07 

1520 

1650 

8 

•  16.58 

8.0 

7.79 

1560 

1680 

9 

'16.58 

9.3 

8.24 

1560 

1680 

10 

15.23 

14.1 

8.89 

1525 

1640 

11 

14.07 

10.1 

9.61 

1500 

1630 

12 

12.65 

11.0 

10.39 

1475 

1600 

13 

9.60 

6.6 

11.23 

1410 

1540 

14 

7.39 

10.0 

12.23 

1370 

1490 

15 

4.50 

8.0 

13.54 

1300 

1410 

16 

1.70 

7.6 

14.73 

.  1180 

1250 

17 

2.15 

8.6 

15.98 

1205 

1290 

Coal  Analysis:  Moisture  as  fired  3.8% 

Volatile  matter  (dry  basis)  29.70 
Ash  7.71 

Fixed  Carbon  62.59 


*Thermocouple  imbedded  in  coal  close  to  wall. 


Results 

Isotherms : 

From  Fig.  VI  and  VII  data  have  been 
taken  to  show  the  progress  of  the  575°  F. 
and  750°  F.  isotherms  across  the  oven, 
Fig.  VIII ;  these  isotherms  were  selected 
because  they  bound  the  fusion  range.  It 
is  apparent  that  the  rate  of  travel  of  the 
isotherm  varies  considerably  according  to 
its  position. 


Foul  Gas 

Screen  T est  A  nalysis 


Through  4  mesh- 

-72.3% 

e* 

o 

o 

- 3.1 

10 

49.1 

Ill 

- 4.4 

20 

32.4 

02 

- 0.6 

60 

12.8 

CO 

- 5.0 

200 

1.5 

ch4 

- 26.5 

h2 

- 51.2 

n2 

- 9.2 

Temperature  Drop: 

The  results  obtained  by  the  tempera¬ 
ture  drop  method  are  given  in  Table  II. 
A  comparison  of  these  results  with  the 
575-750°  F.  isotherms  shows  that,  with 
the  exception  of  the  oven  center,  the 
maximum  drop  occurs  near  the  750°  F. 
isotherm,  but  that  the  temperature  at 
which  the  maximums  occur,  as  taken 
from  the  isochronic  temperature  curves, 


TABLE  II 

Position  and  Temperature  of  Maximum  Temperature  Drop 


Hour 

Left  Side,  Distance 
From  Left  Wall 

Temperature 

°F 

Hour 

Right  Side,  Distance 
From  Left  Wall 

Temperature 

°F 

2 

1.75 

755 

2 

13.7 

765 

4 

1.70 

860 

4 

12.75 

765 

6 

2.60 

780 

6 

12.45 

860 

8 

3.75 

685 

8 

11.75 

850 

10 

4.05 

780 

10 

11.25 

850 

12 

4.05 

905 

12 

10.40 

805 

14 

4.55 

915 

14 

10.15 

1055 

16 

5.60 

860 

16 

9.40 

1035 

18 

5.30 

1170 

18 

9.70 

1345 
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are  above  750°  F.  The  method  is  not  ac¬ 
curate,  and,  except  as  a  qualitative  indi¬ 
cation  that  the  maximum  drop  occurs 
near  the  fusion  zone,  is  not  of  value. 

In  Fig.  IX  are  shown  the  temperatures 
across  the  oven  from  the  14th  hour,  just 
before  the  fusion  zone  reached  the  oven 
center,  until  the  20th  hour  when  the  tem¬ 
perature  had  become  nearly  uniform. 
This  brings  out  clearly  the  rate  at  which 
carbonization  proceeds  once  the  fusion 
stage  is  over. 

Maximum  Pressure : 

By*  plotting  the  data  of  Table  I,  Fig. 
X,  the  progress  of  the  fusion  zone,  or 
point  of  maximum  pressure,  can  be  traced 
across  the  oven.  The  data  for  the  pipes 
nearest  each  wall  have  been  disregarded 


in  drawing  the  curve  for  in  no  other  run 
was  such  a  lag  noted. 

Rate  of  Travel  of  the  Fusion  Zone: 

The  similarity  between  the  shape  of  the 
isotherm  (750°  F.)  and  pressure  curves 
is  proof  that  if  maximum  pressure  is  not 
synchronous  with  fusion,  it  follows  short¬ 
ly  after.  Both  curves  indicate  the  same 
important  fact : — a  given  condition  wheth¬ 
er  of  temperature  or  pressure  moves 
across  the  oven  at  a  variable  rate  depend¬ 
ing  on  the  distance  from  the  heating  wall. 

By  graphical  differentiation12  the  rate 
of  travel  may  be  obtained  at  various  dis¬ 
tances  from  the  wall.  Such  a  rate  curve, 
derived  from  Fig.  X,  is  given  in  Fig.  XI; 
in  this  case  the  rate  was  calculated  for 
half  inch  increments  across  the  oven — the 
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smaller  the  increment  taken  the  more 
nearly  the  curve  approaches  the  true  dif¬ 
ferential. 

The  shape  of  the  rate  curve  is  the  same 
for  both  isotherm  and  pressure  runs,  the 
pressure  run  being  taken  because  of  the 
uniformity  of  coking  from  both  walls. 

Since  the  rates  shown  in  Fig.  XI  obtain 
for  varying  periods  of  time,  the  rate  of 
travel  vs.  time  from  charging  has  been 
calculated  for  the  left  side  of  the  oven 
—Fig.  XII. 

Discussion  of  Results: 

Consideration  of  the  data  brings  out 
two  important  facts:  (1)  the  temperature 
gradient  i.e.  the  fall  in  temperature  per 


unit  distance  through  the  charge,  dt  is 

dL 

much  smaller  near  the  wall  than  else¬ 
where  in  the  oven;  (2)  the  rate  of  travel 
of  the  fusion  zone  through  the  charge  is 
very  high  near  the  heating  wall,  de¬ 
creases  rapidly,  goes  through  a  minimum,, 
and  finally  increases  sharply  as  it  ap¬ 
proaches  the  oven  center. 

The  interpretation  of  these  facts  can 
be  made  best  by  a  consideration  of  heat 
transfer,  of  which  carbonization  is  a 
complex  case. 

Application  of  Laws  of  Heat  Transfer  to 
Carbonization : 

The  flow  of  heat  by  conduction  through 
any  body  is  expressed  by  the  equation — 
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The  complicating  factor  is  that  the 
amount  of  heat  passing  any  section  of  the 
charge  parallel  to  the  wall  in  general  dif¬ 
fers  from  that  passing  any  other  section 
by  the  amount  of  heat  consumed  in  rais¬ 
ing  the  temperature  of  the  material  be¬ 
tween  any  two  sections  and  by  the 
amount  of  heat  absorbed  by  the  gases  es¬ 
caping  between  the  two  sections.  At  each 
section,  however,  the  equation  given 
above  must  hold. 

Therefore,  if  one  assumes  a  constant 
thermal  conductivity  of  the  charge,  since 
the  nearer  the  wall  the  greater  the  heat 
current,  and  since  the  area  of  heat  trans¬ 
fer  is  the  same  for  all  sections,  it  of  ne¬ 
cessity  follows  that  the  nearer  the  wall 
the  greater  should  be  the  temperature 

gradient  .  On  the  other  hand,  the 

curves  shown,  Figs.  I,  II  and  IX,  demon¬ 
strate  indisputably  that  the  temperature 
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dQ 


d© 


=  K  A 


dt 

dL 


dQ 


where  -77V  =  differential  quantity  of  heat  flow- 
d  u 

ing  per  differential  time, 

A  =  area  through  which  heat  is  flowing, 

— ■=  differential  temperature  drop  per 

Q  1_> 

differential  distance. 

K  =  coefficient  of  heat  conductivity  of 
material. 

In  English  units — 

— -  =  B.t.u.  per  hour ;  A  =  sq.  ft., 

d  y 


dt 

dL 


-=  0  F.  per  foot,  and  K  =  B.t.u.  per 


hour  per  sq.ft,  per  0  F.  per  ft. 


The  modifications  of  this  formula  most 
frequently  used  in  engineering  are  those 
applying  to  conditions  of  steady  heat  flow, 
but  these  conditions  are  not  present  in  the 
carbonization  of  coal.  In  consequence 
one  cannot  compute  heat  transmission  in 
a  coke  oven  by  the  use  of  these  simplified 
formulae. 


gradient, - -  ,  is  much  smaller  near  the 

dL 

wall  than  elsewhere  in  the  charge,  the 
green  coal  in  the  center,  where  almost  no 
heat  is  flowing,  excepted.  Since  it  is  im¬ 
possible  to  avoid  the  conclusion  that  more 
heat  is  flowing  through  a  section  near  the 
wall  than  through  one  further  in,  and 
since  the  areas  of  the  sections  are  iden¬ 
tical,  those  data  demonstrate  that  the 


thermal  conductivity,  K,  of  the  coke  near 
the  wall  is  much  higher  than  the  thermal 
conductivity  of  the  rest  of  the  charge. 

Fulweiler4,  quoting  Gueguen13,  says: 
— “Even  if  the  charge  were  a  monalith  it 
would  require  almost  twice  the  usual 
time  for  the  heat  to  penetrate  by  conduc¬ 
tion  alone  so  we  are  forced  to  assume 
that  about  half  the  heat  is  transmitted  bv 
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the  hot  vapors  heating  the  coal  as  they 
pass  through  the  charge. 

It  has  been  demonstrated  by  Foxwell11 
and  others  that  most  of  the  hot  vapors 
pass,  not  through  the  green  coal,  but 
through  the  coke,  and,  far  from  assisting 
in  hastening  heat  penetration,  actually 
retard  it.  The  quicker  coking  time  is  due 
to  the  much  higher  thermal  conductivity 
of  the  coke  as  compared  with  the  original 
coal. 

Non-steady  Flozv  of  Heat: 

If  the  laws  of  heat  transfer  are  to  be 
applied  to  carbonization,  the  integration 
of  the  general  equation  of  Newton’s  law 
given  above  for  cases  of  non-steady  flow 
of  heat  must  be  used.  The  integration 
is  complicated  but  for  a  large  number  of 
such  special  cases  the  modifications  of  the 


basic  differential  equation  were  made,  and 
the  methods  of  solution  shown  by  Four¬ 
ier14  over  a  century  ago.  Although  the 
resulting  equation  cannot  be  reduced  to 
simple  form  usable  by  means  of  the  slide 
rule,  the  solutions  can  be  presented  in 
graphical  form. 

Graphs  prepared  and  described  by 
Gurney  and  Lurie15  make  it  possible  to 
compute  the  rise  in  temperature  of  all 
points  in  a  solid  slab  heated  by  walls  at 
constant  temperature,  provided  the  coeffi¬ 
cient  of  heat  conductivity  of  the  material 
is  constant.  The  data  here  given  indicate 
that  the  outer  wall  temperature  of  the 
coke  itself  changes  very  slowly  with  the 
time,  Fig.  IX,  and  therefore  may  be 
considered  nearly  constant  without  seri¬ 
ous  error.  For  this  condition — constant 
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temperature  of  heating  wall — the  left 
hand  group  of  the  Gurney-Lurie  curves 
(Fig.  I,  their  article)  apply.  But  as  pre¬ 
viously  mentioned  the  data  indicate  that 
the  thermal  conductivity  of  the  coke  near 
the  wall  is  much  higher  than  that  of  the 
rest  of  the  charge,  so  the  Gurney-Lurie 
curves  cannot  be  applied  to  the  wall  sec¬ 
tion.,  However,  it  was  not  obvious  that 
they  do  not  apply  to  the  interior  of  the 
charge,  so  they  were  tried. 

Recomputation  of  the  data  by  the  use 
of  these  graphs  showed  that,  within  ex¬ 
perimental  error,  the  shape  of  the  curves 
depicting  the  rate  of  travel  of  the  fusion 
zone  near  the  oven  center,  Fig.  XI  and 
XII,  is  absolutely  normal  for  heat  trans¬ 
mission  through  a  body  of  uniform  ther¬ 
mal  conductivity.  Furthermore,  a  com¬ 
parison  of  the  actual  curves  and  those  cal¬ 
culated  on  the  assumption  of  constant 
heat  conductivity  of  the  charge  shows 
that  the  two  curves  break  apart  at  about 
1000-1100°  F. 

These  results  can  be  summarized  by 
saying  that  under  the  action  of  heat,  for 
the  particular  conditions  obtaining  in  this 
test — rate  of  heating,  etc.,  the  charge  be¬ 
haves  like  a  body  of  substantially  con¬ 
stant  heat  capacity  and  heat  conductivity 
up  to  a  temperature  of  1000-1100°  F.,  but 
above  that  range  its  thermal  conductivity 
increases  with  great  rapidity  to  several 
fold  its  initial  value. 

It  is  known  that  the  charge  undergoes 
fusion  and  thermal  decomposition  below 
1000-1100°  F.  and  yet  as  shown  by  the 
time-temperature  curves,  Figs.  VI  and 
VII,  the  rate  of  temperature  rise  at  any 
point,  except  near  the  oven  center,  is 
very  nearly  constant  through  the  range 
600-1100°  F.  This  indicates  that  the 
thermal  characteristics  of  the  original 
coal,  plastic  coal  and  semi-coke  product 
are  of  the  same  order  of  magnitude.  How¬ 


ever,  if  this  assumption  be  made,  it  fol¬ 
lows  that  the  heat  effect  of  fusion  and 
thermal  decomposition  is  negligible,  which 
is  in  agreement  with  the  recent  work  of 
Davis  and  Place16. 

It  is  not  impossible  that  there  is  a  con¬ 
siderable  heat  effect  accompanying  these 
changes  with  a  simultaneous  change  in 
heat  conductivity  which  happens  to  be 
just  enough  to  compensate  therefore. 
This  would,  however,  necessitate  a  second 
change  in  thermal  characteristics  to  bring 
those  of  the  semi-coke  product  in  line 
with  those  of  the  original  coal.  Such  a 
fortuitous  combination  of  changes  seems 
improbable. 

When  it  is  remembered  that  fusion,  gas 
evolution,  thermal  decomposition,  and 
heat  absorption  are  going  on  simultan¬ 
eously  within  a  narrow  range  of  tempera¬ 
ture  and  space,  it  is  obvious  that  the 
quantitative  separation  of  the  thermal 
effect  of  each  of  these  factors  would  be 
extremely  difficult — either  they  are  negli¬ 
gible  or  surprisingly  counter-balanced. 

Rate  of  Travel  of  Fusion  Zone: 

The  preceding  discussion  has  shown 
that  the  changes  in  rate  of  travel  of  the 
fusion  zone  across  the  oven  is  in  conform* 
ance  with  the  theory  of  heat  transfer,  al¬ 
though  no  standard  mathematical  treat¬ 
ment  can  be  applied  to  the  charge  as  a 
unit.  The  physical  explanation  of  the 
changes  in  rate  is  quite  obvious  upon  con¬ 
sideration. 

When  a  fresh  charge  is  dropped  into  a 
hot  oven  the  rate  of  heating  at  the  wall  is 
extremely  high,  and  as  long  as  the  fusion 
zone  is  near  the  wall  the  rate  of  travel 
will  be  fast  because  the  heat  has  such  a 
short  distance  to  flow  to  reach  it.  As  the 
fusion  zone  recedes  from  the  hot  wall, 
heat  flows  into  it  more  slowly  because  of 
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heat  absorption  by  the  charge  and  by  the 
gases  escaping  to  the  foul  gas  main,  and 
in  consequence  its  rate  of  travel  decreases. 
Moreover,  during  this  period  while  the 
zone  is  receiving  less  heat  from  the  wall 
it  is  also  being  cooled  by  the  absorption 
of  heat  by  the  cold  charge  ahead  of  it. 
When  the  heat  wave  ahead  of  the  fusion 
zone  reaches  the  center  of  the  oven  it 
encounters  a  plane  across  which  no  heat 
is  transmitted,  for,  if  carbonization  has 
been  uniform  on  both  sides,  just  as  much 
heat  is  reaching  this  plane  from  one  side 
as  from  the  other.  The  chilling  action 
of  the  cold  coal  on  the  fusion  zone, 
therefore,  begins  to  be  checked,  and  as 
the  temperature  of  the  center  line  rises 
the  chilling  action  is  more  and  more 
diminished  so  that  although  less  heat 
from  the  wall  is  flowing  into  the  fu¬ 
sion  zone,  it  is  more  than  compensated 
for  by  the  decrease  in  the  chilling  action, 
and  the  rate  of  travel  can  actually  in¬ 
crease. 

# 

So  this  increased  rate  near  the  center, 
which  at  first  appears  abnormal,  is  readily 
explained  by  the  basic  laws  of  heat  con¬ 
duction,  and  by  a  consideration  of  the 
carbonization  process  itself. 

Effect  of  Oven  Width: 

In  the  production  of  metallurgical 
coke,  the  trend  has  been  to  higher  tem¬ 
peratures  and  narrower  ovens.  The 
temperature  limit  is  determined  by  what 
refractory  brick  will  stand — under  coke 
oven  conditions — at  the  present  time  it  is 
25-2600°  F. 

The  optimum  width  of  oven  is  decided 
by  a  balance  of  the  many  factors  involved, 
but  the  short  coking  cycle  and  increased 
daily  capacity  of  oven  have  offset  disad¬ 
vantages  sufficiently  to  bring  the  width 
down  to  about  14  inches,  whereas  former¬ 
ly  the  range  was  16-20  inches.  That  the 


decrease  in  coking  time  is  proportionally 
greater  than  decrease  in  oven  width  has 
been  proven  in  practice  and  can  be  illus¬ 
trated  by  a  consideration  of  the  rate  of 
travel  of  the  fusion  zone. 

It  is  apparent  that  the  rate  of  travel  of 
the  fusion  zone  or  any  isotherm  through 
the  charge  will  depend  only  on  the  physi¬ 
cal  and  thermal  characteristics  of  the  coal 
employed,  and  the  temperature  of  the 
heating  walls  so  long  as  the  heat  wave 
preceding  the  fusion  zone  is  travelling 
through  the  cold  charge  and  has  not 
reached  the  center.  If  the  oven  is  narrow 
this  heat  wave  will  reach  the  center  rela¬ 
tively  soon,  and,  as  explained  above,  this 
will  tend  to  speed  up  the  travel  of  the  fu¬ 
sion  zone  and  quicken  the  final  carboniza¬ 
tion,  for  as  shown  in  Fig.  IX  the  tem¬ 
perature  becomes  uniform  across  the 
oven  very  rapidly  after  the  fusion  zone 
reaches  the  center.  If,  on  the  other  hand, 
the  oven  is  wide  the  travel  of  the  fusion 
zone  will  continue  to  slow  up  for  a  much 
longer  time  so  that  the  average  rate  of 
travel  will  be  correspondingly  increased. 

This  effect  is  shown  diagrammatically 
in  Fig.  XIII.  The  curve  AA  shows  the 
normal  rate  of  travel  of  the  fusion  zone 
through  a  charge  of  sufficient  thickness 
so  that  the  heat  wave  ahead  of  it  has  not 
reached  the  center.  If  the  center  line  cor¬ 
responds  to  a  line  through  C,  the  lowest 
rate  reached  in  such  an  oven  will  be  at  B. 
If,  however,  the  oven  be  increased  in 
thickness  by  CC'C,  the  rate  will  continue 
to  decrease  to  the  point  B'  and  not  until 
then  will  the  increase  in  rate  caused  by 
the  preheating  of  the  center  be  encoun¬ 
tered.  From  B  and  B'  the  rate  will  in¬ 
crease  as  indicated  by  the  lines  BC  and 
B'C'.  It  is  evident  that  the  average  rate 
along  the  curve  AAB'C'  is  less  than  along 
the  curve  A  ABC.  This  makes  obvious  the 
reason  for  the  increased  capacity  of  nar¬ 
row  ovens  over  wider  ones. 
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Summary 

Data  have  been  presented  which  show 
that  the  thermal  conductivity  of  coke  is 
much  higher  than  that  of  coal  in  the  vari¬ 
ous  stages  of  carbonization. 

It  also  appears  that  either  the  thermal 
conductivity  of  the  coal  as  charged  does 
not  change  in  order  of  magnitude  upon 
fusion  and  conversion  to  semi-coke,  or 
that  any  thermal  change  is  remarkably 
balanced  by  compensating  changes  which 
offset  it. 

From  the  above  it  follows  that  the  heat 
of  fusion  and  thermal  decomposition  is 
negligible  in  effect  on  the  rate  of  heating 
of  the  coal. 

The  change  in  rate  of  travel  of  the  fu¬ 
sion  zone  has  been  shown  and  explained 
by  the  concept  of  heat  transfer. 

The  reason  for  the  influence  of  oven 
width  on  coking  time  and  daily  capacity 


has  been  illustrated  by  means  of  the  rate 
of  travel  of  the  fusion  zone. 
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THE  CARBONIZATION  OF  NON-COKING  COALS  WITH 
PARTICULAR  REFERENCE  TO  LIGNITE* 


Wm.  W.  Odell,  U.  S.  Bureau  of  Mines,  Minneapolis,  Minn. 


For  a  number  of  years  there  has  been 
a  growing  general  interest  in  coal  car¬ 
bonization  and  in  carbonizing  processes. 
Numerous  designs  have  been  evolved 
for  ovens,  retorts,  combination  oven- 
retorts  and  producer-retorts,  some  of 
which  have  been  tried  out  on  a  semi¬ 
commercial  or  commercial  scale,  al¬ 
though  a  large  percentage  of  them  exist 
only  on  paper.  While  there  are  elements 
of  novelty  in  many  of  these  carbonizers 
which  alone  make  it  worth  while  for  the 
gas  engineer  and  fuel  engineer  to  study 
them,  the  important  thing  is  the  general 
feeling  that  it  is  desirable,  if  not  neces¬ 
sary,  to  beneficiate  many  of  jjre  fuels 


this  supply  will  result  from  the  carboni¬ 
zation  of  coal  and  other  fuels.  Car¬ 
bonizers,  designed  for  the  recovery  of  a 
high  yield  of  by-products,  which  are  not 
commercially  practical  today  because  of 
the  present  “oil  situation”,  may  be  in 
extended  use  in  the  near  future. 

Aside  from  the  by-product  phase  of 
fuel  carbonization — or  in  some  cases 
along  with  it — is  the  interest  in  the  pro¬ 
duction  of  a  beneficiated  fuel,  particu¬ 
larly  a  domestic  fuel.  The  production  of 
coke  in  by-product  ovens  and  in  gas  re¬ 
torts  is,  of  course,  not  new  but  the  prog¬ 
ress  made  has  been  to  a  great  extent  so 


now  in  common  use  and  that  oewnieg^  closely  associated  with  other  interests 
and  methods  of  producing  such  fuels.^  &on  tfa?  fraction  of  domestic  fuel  that 
in  demand.  .jj-sdteos  suit >knm e for  the  devel- 

'<Vr  ,  q-tpwu  Sf^^nY^Jf^tliSSfe^fei^^^^rlSbnizing 

Experimental  work  along  these  ai^ t J fi 


is  in  progress  in  many  parts  of  the 
world  and  it  is  apparent  that  the  incen¬ 
tive  in  many  cases  is  the  production  of 
an  increased  amount  of  liquid  fuel,  oil, 
tar,  or  other  by-products  per  ton  of  fuel 
treated.  This  is  a  natural  result  of  an 
understanding  of  the  published  reports 
indicating  that  we  can  not  long  continue 
to  produce  petroleum — pump  it  from  the 
ground — at  a  rate  equal  to  the  rapidly 
increasing  demand  for  it.  In  the  future 
an  important  part  of  our  oil  supply  must 
be  produced  from  other  sources  than  the 
oil  wells  and  it  is  probable  that  a  part  of 


HI  ttimm  I 

developed  with 

production  of  industrial  coice— blast  fur¬ 
nace  fuel,  generator  fuel,  etc. — ancl  city 
gas.  A  very  large  percentage  of  our  total 
solid  fuel  resources  is  of  such  character 
that  it  can  be  suitably  treated  in  these 
ovens.  Because  of  the  initial  cost  and 
operating  expense  the  use  of  the  coke 
oven  is  normally  limited  to  fuels  which 
yield  a  reasonably  high  percentage  of  by¬ 
products  and  to  districts  in  which  such 
by-products  can  sold  at  reasonable 
prices.  It  is  likewise  limited  to  the  car- 
wobjsT&woI  58 jj  . 


*Published  with  the  permission  of  the  Director  of  the  Bureau  of  Mines.  This  paper  is  largely  a  par¬ 
tial  extract  of  a  forthcoming  Bulletin  of  Bureau  of  Mines,  by  O.  P.  Hood  and  Wm.  W.‘  Odell,  reporting 

■  '  _  .  “  bin 


the  results  of  the  Bureau’s  lignite  investigations. 
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bonization  of  fuels  which  have  quite 
definite  properties  with  respect  to  ex¬ 
pansion  upon  heating,  fusion,  etc.  A  fuel 
which  disintegrates  upon  heating  and 
does  not  “coke”  cannot  be  advantageous¬ 
ly  carbonized  in  the  present  type  of  coke 
ovens. 

The  by-product  coke-oven  has  satisfied 
a  demand  for  a  means  of  producing  coke 
from  certain  coals  by  a  less  wasteful 
method  than  the  old  beehive-type  oven. 
Nevertheless,  there  appears  to  be  a  grow¬ 
ing  demand  for  a  means  for  treating 
fuels — some  of  which  cannot  be  treated 
in  the  by-product  ovens  now  in  use — 
with  the  ultimate  aim  of  producing  a 
clean,  domestic  fuel,  substantially  smoke¬ 
less  ;  one  which  might  be  considered  a 
satisfactory  substitute  for  anthracite 
coal.  If  such  an  oven  or  retort  permits 
the  recovery  of  by-products  without  an 
excessive  increase  in  the  initial  cost,  the 
brighter  are  the  prospects  for  its  com¬ 
mercially  successful  utilization. 

It  is  the  aim  here  to  point  out  that 
there  is  a  need  for  a 
carbonizer  thaft.fe  W&kfs 

'OMBckj 

-  This 

-ml  jejsld— ■ 

aT.  rThe  more  general  appreciation  of 
the  advantages  of  clean,  smokeless  fuel. 

2.  The  high  price  and  poor  quality  of 
anthracite  coal  sold  in  certain  sections  of 
the  country. 

3.  The  desire  to  use  locally  mined  fuel 
in  preference  to  imported  coal  even  if 
processing  is  necessary. 

4.  The  development  of,  and  improve¬ 
ment  in,  apparatus  for  burning  carbon¬ 
ized  fuel,  even  the  smaller  sizes. 

5.  The  desire  in  some  sections  of  the 
country  to  use  low-grade  fuels  such  as 
lignite,  which  can  readily  be  beneficiated 
but  which  cannot  to  advantage  be  shipped 


to  distant  points,  particularly  in  the  sum¬ 
mer  months.  Lignite  disintegrates  and 
slacks  quite  readily  in  the  summer 
months  and  is  subject  to  spontaneous 
ignition. 

In  the  beneficiation  of  some  fuels  car¬ 
bonization  alone  does  not  produce  a  suit¬ 
able  fuel  for  domestic  use,  hence  a  sec¬ 
ond  processing  step  is  sometimes  neces¬ 
sary.  Obviously  in  such  instances  the 
carbonization  cost  must  be  reduced  to  a 
minimum  as  well  as  the  cost  of  the  sec¬ 
ond  stage  of  processing.  One  fuel  which 
requires  a  second  processing — so  far  as 
is  known  now — is  lignite,  and  the  Bu¬ 
reau  of  Mines  has  undertaken  to  study 
the  properties  peculiar  to  this  fuel  and  to 
develop  a  means  and  method  for  produc¬ 
ing  therefrom  a  suitable  domestic  fuel 
uniform  in  size,  hard  and  capable  of 
withstanding  the  shocks  of  handling  and 
shipping  and  having  a  density  greater 
than  1.0 — approximately  1.19  to  1.25. 

v 

It  is  realized  that  the  gas  industry  is 
not  particularly  interested  generally  in 
the  carbonization  of  lignite,  but  because 
the  methods  developed  seem  to  be  ap¬ 
plicable  to*the  treatment  of  other  non¬ 
coking  coals  the  results  of  the  Bureau’s 
work  with  lignite  is  presented  in  part  in 
thfi  following. 


Nature  and  Properties  of  Lignite 

Lignite,  as  freshly  mined,  has  a  brown 
to  black  color,  less  lustre  than  bitumi¬ 
nous  coal,  is  hard  and  has  a  specific 
gravity  approximately  equal  to  1.30.  Up¬ 
on  standing  exposed  to  the  atmosphere 
this  fuel  slacks  and  disintegrates  into 
small  pieces  and  frequently  in  the  sum¬ 
mer  months  it  takes  fire  spontaneously, 
hence  it  can  not  be  stored  in  quantities 
in  the  atmosphere  with  safety.  Lignite 
contains  a  characteristically  high  per¬ 
centage  of  moisture  and  has  a  very  low 
heating  value  compared  with  our  high- 
grade  bituminous  coals.  A  proximate 
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analysis  of  a  good  grade  of  lignite  is  as 
follows : 


Moisture  .  33.3% 

Volatile  matter  .  27.6 

Fixed  Carbon  .  32.7 

Ash  .  6.4 


Total .  100.0 


Calorific  value  7390  B.t.u.  per  pound. 

Although  lignite  can  be,  and  is,  burned 
as  a  fuel,  it  is  obvious  that  it  cannot  be 
classed  as  a  high-grade  fuel  nor  as  a 
highly  desirable  domestic  fuel.  Similarly, 
it  is  not  economical  to  ship  it. 

A  glance  at  the  proximate  analysis  of 
lignite  above  shows  that  upon  its  car¬ 
bonization  a  char  can  be  obtained  having 
an  appreciably  higher  calorific  value  than 
the  original  lignite.  By  expelling  the 
moisture  alone  the  calorific  value  is  in¬ 
creased  by  approximately  50  per  cent, 
from  7390  to  11,080  B.t.u.  per  pound. 
This,  however,  is  not  the  limit  when 
volatile  matter  also  is  expelled  because 
the  gases  evolved  in  the  early  stages  of 
carbonization  contain  a  large  percentage 
of  the  non-combustible  gas  (C02),  car¬ 
bon  dioxide.  The  maximum,  which 
varies  with  different  lignites,  is  some¬ 
thing  more  than  12,000  B.t.u.  per  pound 
of  char,  and  the  percentage  of  volatile 
matter  in  the  char  corresponding  with 
this  maximum  heating  value  is  approxi¬ 
mately  10.0  (ten)  per  cent.  When  more 
volatile  matter  is  expelled  from  the  char 
the  heating  value  of  the  latter  decreases 
because  the  heating  value  of  the  gas  lib¬ 
erated  is  greater  than  that  of  carbon. 
When  lignite  is  carbonized  in  the  pro¬ 
duction  of  char,  it  disintegrates  into 
small  pieces,  practically  all  of  which  will 
pass  through  a  screen  of  half-inch  mesh. 

Character  and  Properties  of  Char 

The  properties  of  lignite  char  natur¬ 
ally  vary  somewhat  according  to  the 
character  and  quality  of  the  lignite  used 


and  the  percentage  of  volatile  matter  left 
in  the  char.  With  a  volatile  content  of 
25  to  30  per  cent,  char  is  crumbly  and 
rather  “soft”,  similar  to  the  fine  sizes  of 
poorly  made  coke ;  whereas,  that  contain¬ 
ing  twelve  per  cent  or  less  of  volatile 
matter  is  quite  hard,  approaching  that  of 
gas-works  coke. 

The  kindling  temperature  of  char  is 
relatively  low,  although  it  does  not  ignite 
spontaneously  when  exposed,  in  storage, 
to  the  atmosphere.  When  once  ignited 
in  a  suitable  furnace  it  holds  fire  readily 
with  a  minimum  draft.  Its  heating  value 
approximates  that  of  a  good  quality  of 
anthracite  coal  and  when  it  is  burned 
with  forced  draft  or  induced  draft  a 
high  flame  temperature  can  be  obtained. 
Because  of  the  fineness  in  size,  char, 
which  is  otherwise  a  good  fuel,  must  be 
burned  on  specially  provided  grates,  an 
underfeed  stoker  or  some  equivalent — it 
cannot  be  burned  economically  on  ordi¬ 
nary  grate  bars.  It  is  a  good  producer- 
gas  fuel,  and  will  probably  find  some  use 
as  a  special  fuel.  It  has  been  burned  with 
high  efficiency  in  specially  designed  ap¬ 
paratus  in  tests  made  by  the  Bureau  of 
Mines  at  the  Pittsburgh  Experiment  sta¬ 
tion.  As  might  be  expected  char  burns 
with  a  smokeless  flame,  having  a  yellow 
tinge,  and  lends  itself  to  processing  into 
a  “satisfactory  domestic  fuel.”  The  latter 
term  is  a  relative  one ;  while  most  “gas 
men”  believe  that  gas  is  the  ideal  and 
ultimate  domestic  fuel,  anthracite  coal 
still  seems  to  be  our  standard  by  which 
a  solid  domestic  fuel  is  judged.  An  an¬ 
alysis  of  a  char  made  from  lignite,  the 
analysis  of  which  is  presented  above,  is 
as  follows : 


Moisture  .  0.0% 

Volatile  matter  .  12.2% 

Fixed  carbon  .  72.7% 

Ash  .  15.1% 


Total  .  100.0% 


Calorific  value  ....  11,800  B.t.u.  per  lb. 
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•  One  method  of  producing  a  domestic 
fuel  from  char  consists  in  briquetting  the 
char  with  a  suitable  binder.  This  has 
been  successfully  accomplished  and  the 
results  and  cost  is  referred  to  later  in 
this  paper. 

Commercial  Carbonization  of  Lignite 

Because  there  is  no  cementing  of  the 
particles  in  lignite  carbonization — it  is 
non-coking — and  because  of  the  large 
amount  of  shrinkage  upon  carbonization, 
the  high  moisture  content  of  the  lignite, 
the  low  kindling  temperature  of  the  char, 
and  the  low  percentage  yield  of  char 
from  lignite,  it  is  not  practical  to  car¬ 
bonize  the  latter  in  ovens  and  retorts 
now  successfully  used  with  bituminous 
coal.  When  it  is  realized  that  the  yield 
of  char  is  only  35  to  45  per  cent  of  the 
original  lignite  and  that  the  by-products 
are  not  valuable  in  the  present  market, 
it  will  be  understood  that  the  chief  aim 
in  carbonizing  lignite  must  be  the  pro¬ 
duction  of  char  and  that  the  total  cost 
of  conversion  must  be  a  minimum  before 
commercial  success  is  possible. 

Investigations  and  experiments  con¬ 
ducted  by  the  Bureau  have  shown  that 
closed  carbonizers,  externally  heated, 
similar  to  coal  carbonizers,  are  too  costly 
in  construction  and  too  expensive  of 
operation  for  carbonizing  lignite,  at  least 
until  such  time  as  the  by-products  are 
more  valuable.  All  of  the  gas  evolved 
is  required  in  the  process  for  heating  the 
carbonizer.  The  gas  from  the  distilla¬ 
tion  of  lignite,  of  which  there  is  6,000 
to  10,000  .cubic  feet  per  ton,  has  a  calor¬ 
ific  value  of  350  to  450  B.t.u.  per  cubic 
foot.  The  yield  of  tar  is  4  to  8  gallons 
per  ton  and  the  ammonia  yield  is  ap¬ 
proximately  the  same  as  that  from  coal 
and  varies  similarly  with  carbonization 
temperatures  and  other  variables.  A 
description  of  a  part  of  the  Bureau’s  in¬ 


vestigation  of  the  lignite  problem  has  al¬ 
ready  been  published.* 

The  prospect  of  carbonizing  lignite  by 
internal  heating  in  an  open  shaft  car¬ 
bonizer  of  simple  design  and  low  initial 
cost  seemed  bright  enough  to  warrant 
an  investigation  of  the  process  and  its 
possibilities.  Accordingly  one  such  ap¬ 
paratus  was  designed  by  the  Bureau  of 
Mines,  chiefly  for  the  purpose  of  deter¬ 
mining  the  applicability  of  the  principle 
and  to  learn  something  about  the  be¬ 
havior  of  lignite  in  process  in  it. 

Briefly,  the  carbonizer  as  first  built 
consisted  essentially  in  an  open  top,  ver¬ 
tical  shaft,  rectangular  in  horizontal 
cross-section.  A  means  was  provided  for 
introducing  air  into  the  ignited  lignite  at 
two  levels  along  each  side  of  the  carbon¬ 
izer  and  means  was  provided  below  for 
cooling  and  continuously  discharging  the 
carbonized  product — char — at  a  con- 
trolled  rate ;  the  raw  lignite,  suitably 
crushed,  was  fed  into  the  open  top.  The 
rate  of  travel  of  the  lignite  and  char 
through  the  carbonizer  was  so  low  that 
a  state  of  ignition  was  maintained  at  all 
times  in  the  areas  where  air  was  intro¬ 
duced,  and  yet  high  enough  so  that  only 
a  small  percentage  of  the  solid  fuel  was 
consumed  by  combustion. 

No  attempt  was  made  to  recover  by¬ 
products  in  this  experiment  and  the 
gases  were  discharged  through  the  open 
top  and  burned  at  the  surface  of  the 
freshly  charged  lignite. 

The  results  obtained,  which  are  pub¬ 
lished  in  brief,**  were  so  encouraging 
that  a  more  suitable,  improved  carbon¬ 
izer  was  designed  which  permitted  the 
recovery  of  by-products.  One  of  these 
carbonizers  was  built  and  operated  for 
six  months  by  the  Canadian  Lignite 
Board  in  1923,. and  the  results  were  pub¬ 
lished. f  The  carbonizer  as  thus  oper- 


*Bureau  of  Mines  Bulletin  221.  Production  and  Briquetting  of  Carbonized  Lignite.  By  E.  J.  Bab¬ 
cock  and  W.  W.  Odell.  1923. 

**Bureau  of  Mines  Report  of  Investigations,  Serial  No.  2441.  By  Wm.  W.  Odell.  Feb.,  1923. 
fFirst  General  Report  of  the  Lignite  Utilization  Board  of  Canada,  1924. 
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ated  is  shown  in  vertical  section  in  figure 
1.  Figure  2  shows  a  front  view  partly  in 
elevation  and  partly  in  section.  The 
upper  centrally  located  pipe  shown  in  the 
figures  is  the  gas  offtake.  The  air  ducts, 
made  of  cast  iron,  are  showm  in  pairs  at 
each  side  of  the  carbonizer ;  they  support 
cast  iron  replaceable  baffle  plates  which 
extend  inwardly  and  downwardly  into 
the  carbonizing  mass.  The  two  sets  of 
three  centrally  located  pipes  and  baffles 
are  used  for  the  double  purpose  of  pro¬ 


moting  a  mixing  of  the  particles  in  pro¬ 
cess  by  reason  of  the  tumbling  action  of 
them  and  for  creating  a  narrow  hot  zone 
through  which  the  material  passes  at  a 
more  rapid  lineal  rate  of  travel.  Steam 
is  admitted  into  the  metal  cooling  box 
just  below  the  brickwork  and  the  cooled 
char  is  removed  by  a  rotating  paddle 
drum  at  the  bottom. 

The  details  of  carbonization  are  briefly 
as  follows : 


Details  of  Carbonization  of  Lignite  in  Internally  Heated  Carbonizer 


Capacity  of  a  single  carbonizer  . 

Internal  dimensions  of  carbonizer  at  top 
Yield  of  char  per  cent  of  original  lignite 

Production  of  char  per  24  hours  . 

Analyses  of  lignite  and  char : 


26  tons  of  lignite  daily 

. .  3  feet  by  9  feet 

.  42.5% 

. . .  11.05  tons 


Lignite 

Char 

Moisture  . 

...  % 

33.3 

0.0 

Vol.  matter  . 

...  % 

27.6 

12.2 

Fixed  carbon  . 

...  % 

32.7 

72.7 

Ash  . 

...  % 

6.4 

15.1 

Total  . 

100.00 

100.00 

B.t.u.  per  pound  . 

7390. 

11,800. 

Gas  recovered  per  ton  of  lignite  carbonized 

(corrected) 

Calorific  value  of  the  gas,  B.t.u.  per  cu.ft.  . 

.  110 

Gas  recovered  (basis)  per  ton  of  char  produced  . 

Gas  Analysis : 

<  • 

C02  . 

Illuminants 

.  1.2 

a  a  a  a 

02  . 

. :  .0 

u  a  u  u 

CO  . 

.  10.0 

it  ll  if  u 

h2  . 

.  10.3 

it  it  it  it 

ch4  ....... 

.  2.5 

it  it  it  it 

n2  . 

.  63.0 

a  a  u  u 

Total  . . 

. 100.0 

■ 

Specific  gravity  of  the  gas  (air=  1.0)  . 

Weight  per  cu.ft.  of  gas  . 

Tar  recovered,  lbs.  per  ton  of  lignite  . 

Tar  recovered,  basis  of  lbs.  per  ton  of  char  made 

Specific  gravity  of  anhydrous  tar . 

Distillation  test  of  tar  in  glass  distillation  flask — 


6.1%  by  weight 
1.7%  “ 

6.8%  “ 

16.5%  “ 

66.8%  “  “  . 
2.1%  “ 


Total  . .  100.0 

Free  carbon  in  the  tar  .  1.4% 

Melting  point  of  the  pitch . . .  140°F. 
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0  to  200°  C.  ., 
200  to  210°C.  .. 
210  to  235°C.  . . 
235  to  270°C.  .. 
Residue  (pitch) 
Loss  . 


.  0.938 

0.07183  lbs. 
. . . .  30  lbs. 
. . .  70.6  lbs. 
.  1.05 


Approximate  Heat  Balance 


Input 

B.t.u. 

Per  cent 

Latent  heat  in  lignite,  per  ton  2,000  x  7,390  B.t.u.  = 

14,780,000 

100.00 

Output 

Heat  of  combustion  of  the  char  (850  lbs.)  . 

10,030,000 

67.86 

Heat  of  combustion  of  the  gas  (16,300  ft.)  . 

1,793,000 

12.13 

Heat  of  combustion  of  the  tar  (30  lbs.)  . 

510,000 

3.45 

12,333,000 

83.44 

Sensible  heat  of  the  char  . 

335,580 

2.27 

Sensible  heat  of  the  gas  . 

54,800 

.37 

Sensible  heat  and  heat  of  Vaporization  of  the  tar  .... 

5,330 

.04 

Sensible  heat  and  heat  of  Vaporization  of  the  water  . . 

958,020 

6.48 

Total  heat  accounted  for  . 

13,686,730 

92.60 

Heat  used  in  carbonization  and  loss  including  radiation 
and  convection  losses  . 

1,093,270 

7.40 

In  the  above  calculations  the  specific  heat  of  char  is  taken  to  be  0.42  and  that  of  tar 
as  0.40.  The  temperature  of  the  char  leaving  the  hot  zone  is  1000°  F.  Only  a  small  amount 
of  steam  could  be  used  without  causing  irregularities  in  the  discharge  because  of  the  “ball¬ 
ing”  effect  of  steam  upon  the  dust  particles,  and  this  is  not  included  in  the  heat  balance — 
the  steam  consumption  was  very  small  and  was  not  measured. 


A  weight  balance  may  be  computed  as  follows : 


Total  lignite  (ton  basis)  . 

Char  recovered  .  850.0  lbs. 

Tar  recovered  .  30.0  lbs. 

Moisture — (33.3%  of  2000  lbs.)  .  666.7  lbs. 

Water  of  decomposition  8.5%  .  170.0  lbs. 


2000.0  lbs. 


1716.7  lbs.  1716.7  lbs. 


Gas,  by  difference  (not  including  air  gas  made)  .  283.3  lbs. 

Gas,  theoretical,  calculated  in  accordance  with  the  volatile  matter  in  the  lignite 

and  in  the  char  (distillation  gas)  .  278.3  lbs. 

Actual  total  gas  recovered  according  to  analysis 

above  =  16,300  cu.ft.  =  1170.8  lbs. 

Weight  of  nitrogen  present  plus  oxygen  equivalent  994.2  lbs. 


Some  of  the  distillation  gas  and  a  very 
small  percentage  of  carbon  is  burned  in 
direct  contact  with  the  lignite  in  process. 
Lignite  having  32.7%  fixed  carbon 
yielded  42.5%  of  char  having  72.7% 
fixed  carbon.  The  free  carbon  content  of 
the  char  without  any  combustion  should 
be  77%  at  42.5%  yield,  hence  the  carbon 
consumption  on  this  basis  was  77-72.7  or 
4.3%  of  the  char,  equivalent  to  1.83  per 
cent  of  the  original  lignite,  equal  in  heat¬ 
ing  value  to  3.7  per  cent  of  the  calorific 
value  of  the  lignite.  This  is  a  very  low 
carbon  consumption. 

Briquetting 

It  can  only  be  said  here  that  the  char 
can  be  readily  briquetted  and  that  the 
briquets  are  clean  and  make  a  satisfac¬ 
tory  domestic  fuel. 


The  cost  of  the  finished  product,  bri¬ 
quets,  will  vary  according  to  location, 
cost  of  raw  coal  and  binder,  yield  of 
char,  etc.  Briquets  made  from  lignite 
char — the  lignite  costing  $1.50  per  ton — 
will  cost  $7  to  $8  per  ton,  according  to 
conditions  and  size  of  plant.  All  of  the 
details  cannot  be  presented  here,  but  the 
important  conclusions  are : 

1.  A  char  of  high  calorific  value  can 
be  readily  produced  from  lignite — a  low 
grade  fuel — by  carbonization,  in  a  simple 
shaft  carbonizer  internally  heated,  with 
high  thermal  efficiency. 

2.  The  char  so  produced  having  a 
heating  value  approximately  equal  to  an¬ 
thracite  coal  can  be  burned  satisfactorily 
on  grates  designed  for  use  with  fine  sizes 
of  fuel. 
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3.  The  char  may  be  readily  briquetted 
into  a  high  grade  domestic  fuel,  the 
equal  of  anthracite. 

4.  Gas,  tar,  and  ammonia  can  be  re¬ 
covered  as  by-products.  The  tar  yields 
a  pitch  suitable  for  briquetting  purposes, 
although  not  enough  can  be  produced  in 
the  carbonizing  process  to  briquet  all  of 
the  char  produced.  The  gas,  though  of 
low  heating  value,  is  sufficient  to  furnish 


heat  and  power  for  the  carbonizing  and 
briquetting  operations. 

5.  One  means  of  beneficiating  fuels 
and  preparing  a  substantially  smokeless 
fuel  which  may  have  important  bearing 
upon  the  solution  of  the  smoke  problem 
has  been  developed.  It  is  believed  that 
the  same  general  method  can  be  em¬ 
ployed  in  treating  fuels  other  than  lignite 
discussed  above. 


Figure  1. 

Lignite  Carbonizer  for  Canadian  Lignite  Utilization  Board. 
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COMPOSITION  OF  SOME  LOW-TEMPERATURE  TARS  NOW 
BEING  PRODUCED  ON  A  SEMI-COMMERCIAL  SCALE1. 


By  J.  D.  Davis2  and  A.  E.  Galloway.3  : 


Introduction 


As  there  is  very  little  low-tempera¬ 
ture  tar  being  produced  at  the  present 
time,  this  is  one  of  the  main  reasons  why 
methods  for  its  commercial  evaluation 
have  not  been  developed.  With  high-tem- 
.perature  tar  the  case  is  different;  well- 
standardized  assay  methods  based  on 
standard  tar-refining  practice  have  long 
been  in  use  so  that  a  high-temperature  tar 
may  readily  be  evaluated  by  assay,  and 
the  effect  of  variations  in  high-tempera¬ 
ture  tar  manufacture  on  its  quality  may 
easily  be  determined.  The  assay  gives 
the  tar  value  in  terms  of  yields  of  com¬ 
mercial  refined  products.  Although  there 
can  be  no  evaluation  of  low-temperature 
tar  from  this  standpoint  at  present — be¬ 
cause  its  refined  products  have  not  yet 
become  articles  of  commerce — it  is  highly 
desirable  to  have  some  means  of  compar¬ 
ing  tars  that  are  now  being  produced  on 
an  experimental  and  semi-commercial 
scale.  Such  information  is  needed  for 
guidance  in  process  development. 

The  development  of  low-temperature 
carbonization  processes  has  been  consid¬ 
erably  retarded  owing  to  the  difficulty  of 
efficiently  heating  the  coal  without  over¬ 
heating  some  of  it,  and  hence  overstep¬ 
ping  the  temperature  limits  commonly  set 
in  low-temperature  work.  All  low-tem¬ 
perature  work  requires  a  small  tempera¬ 
ture  gradient  between  heating  medium 


and  the  coal,  and  therefore,  owing  large¬ 
ly  to  the  low  heat  conductivity  of  the  coal 
and  coke,  the  process  will  be  time-con¬ 
suming  unless  special  means  to  promote 
heat  transfer  are  adopted.  The  heat-trans¬ 
fer  problem  is  accordingly  a  major  one  in 
the  design  of  low-temperature  carboniza¬ 
tion  apparatus.  A  few  basic  heat-transfer 
methods  are  now  generally  recognized  as 
feasible  by  engineers  working  in  the  low- 
temperature  field.  The  most  important  of 
these  are:  (1)  Heating  thin  layers  of  the 
coal;  (2)  stirring  the  charge  while  heat¬ 
ing;  (3)  transfer  of  heat  by  direct  contact 
with  hot  gases;  and  (4)  utilization  of  the 
carbonization  reaction  heat.  Practically 
all  of  the  processes  now  being  developed 
are  based  on  one  of  these  four  methods 
or  on  some  combination  of  them.  The 
plan  of  this  investigation  included  the  se¬ 
lection  of  tars  from  well-known  semi¬ 
commercial  processes  based  on  the  above 
methods,  and  analysis  by  a  uniform 
standard  method  for  low-temperature 
tars  which  has  been  developed  in  the 
Bureau  of  Mines  laboratory.  The  results 
were  expected  to  show  variations  in  tar 
quality  chargeable  to  variations  in  the 
method  of  production.  Unfortunately,  it 
was  not  possible  to  obtain  tar  samples  for 
the  different  methods  applied  to  the  same 
coal,  accordingly  the  factor  due  to  varia¬ 
tion  in  coal  quality  is  not  entirely  elimi¬ 
nated  from  the  results.  However,  the 


1  Published  with  approval  of  the  Director,  U.  S.  Bureau  of  Mines. 

2  Chemist,  Pittsburgh  Experiment  Station,  U.  S.  Bureau  of  Mines. 

3  Junior  Chemist,  Pittsburgh  Experiment  Station,  U.  S.  Bureau  of  Mines. 
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coals  are  all  of  approximately  the  same 
rank,  being  coking  coals  rich  in  volatile. 


Factors  Influencing  Tar  Quality 

Low-temperature  tars  now  being  pro¬ 
duced  are  exposed  to  temperatures  from 


Fig.  No.  1.  Fractional  column  and  separating  device 
in  a  Hempel  flask. 


475  to  700° C.,  depending  upon  the  maxi¬ 
mum  temperature  limits  set  for  the  par¬ 
ticular  process  by  which  they  are  made; 
475°  is  about  the  lowest  temperature  at 
which  the  large  tar  yields  characteristic 
of  low-temperature  processes  can  be 
realized,  and  700°  is  approximately  the 
point  where  secondary,  or  high-tempera- 
ture  tars,  begin  to  be  formed.  Low  tem¬ 
perature  or  primary  tars  exposed  for  any 
length  of  time  to  temperatures  above 
700°  begin  to  decompose  and  form  the 
well-known  high-temperature  product.  It 
is  fairly  generally  recognized  that  within 
the  low-temperature  range  variations  in 
the  maximum  carbonization  temperature 
will  affect  the  yield  and  quality  of  the 
tar  obtained.  From  the  writer’s  experi¬ 


ence  with  coking  coals  rich  in  volatile 
matter  the  highest  tar  yields  are  obtained 
at  temperatures  near  500°  maximum,  and 
the  yield  falls  off  with  increasing  tem¬ 
perature.  Within  the  range  specified  a 
temperature  variation  does  not  seem  to 
have  a  pronounced  effect  on  tar  quality, 
although  it  is  difficult  to  separate  the  tem¬ 
perature  effect  from  that  due  to  varia¬ 
tions  in  time  of  exposure  to  the  maxi¬ 
mum  temperature.  Time  of  exposure 
does  have  a  pronounced  effect  on  tar 
quality.  All  tars  undergo  a  certain  amount 
of  “cracking,”  even  at  the  temperature  of 
their  generation.  In  the  distillation  analy¬ 
sis  there  is  always  a  slight  amount  of 
decomposition  around  275°  when  atmos¬ 
pheric  pressure  is  maintained,  and  this  is 
near  the  point  (250  to  300°)  where  tar 
begins  to  be  formed  during  destructive 
distillation.  It  is  plain  then  that  in  get¬ 
ting  the  tar  out  of  a  carbonization  retort 


Fig.  No.  2.  Apparatus  assembled  for  the  distillation 
of  crude  petroleum. 
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where  the  maximum  temperature  is  at 
least  500°  there  will  be  cracking,  which 
can  only  be  minimized  by  prompt  removal 
of  the  tar  vapors  as  soon  as  they  are 
formed — for  example,  by  reduced  pres¬ 
sure  or  circulating  gases.  Apparently  it 
makes  considerable  difference  whether 
the  material  is  cracked  during  the  process 
of  tar  generation  or  after  the  tar  vapors 
are  formed.  In  other  words,  if  the  coal 
is  heated  quickly  to  the  maximum  retort 


temperature  a  tar  quite  different  will  be 
obtained  than  if  the  coal  is  heated  slowly, 
even  though  the  speed  of  removal  of  the 
tar  vapors  once  formed  is  about  the  same 
in  both  cases.  Tar  No.  18,  Table  1,  illus¬ 
trates  this  point.  In  this  case  the  coal 
was  heated  to  the  full  carbonization  tem¬ 
perature  (600°)  in  3  to  5  minutes.  The 
effect  is  to  increase  the  yield  of  the  light¬ 
est  oils,  increase  slightly  the  yield  of 
pitch,  and  considerably  increase  the  un¬ 
saturation  of  all  except  the  middle  oils. 


As  would  be  expected,  the  tar  acids  of 
the  lightest  oils  are  also  reduced.  In  the 
writer’s  experience  quick  heating  also 
makes  for  a  high  yield  of  rich  gas.  Light 
oil  yields  obtainable  by  scrubbing  the  gas 
are  also  high.  Pressure  is  another  factor 
of  lesser  importance  than  time  and  tem¬ 
perature,  except  insofar  as  it  affects  time. 
Carbonization  under  reduced  pressure  (or 
in  a  large  volume  of  inert  gas,  which 
amounts  to  the  same)  greatly  shortens  the 
time  of  exposure  of  the  tar  vapors  to  re¬ 
tort  temperatures.  From  petroleum  re¬ 
finery  experience  it  would  be  expected 
that  carbonization  at  pressures  above  at¬ 
mospheric  would  promote  cracking,  al¬ 
though  there  is  little  evidence  obtainable 
from  the  literature  on  this  point.  There 
appears  to  be  no  data  on  pressure  carbon¬ 
ization  of  considerable  amounts  of  coal, 
doubtless  owing  to  the  technical  difficulty 
of  carrying  out  such  a  process. 

Methods  Used  for  Assay  of  the  Tars 
General 

As  previously  stated,  the  primary  ob¬ 
ject  in  assaying  a  material  such  as  tar  is 
to  determine  the  yield  and  quality  of 
products  to  be  expected  by  practical  re¬ 
fining  methods.  A  secondary  object  is  to 
obtain  fundamental  information  as  to  the 
composition  of  the  material  without  re¬ 
gard  to  its  refining  properties  or  commer¬ 
cial  utilization.  The  ideal  assay  method 
should  have  both  objects  in  view  in  so  far 
as  it  is  possible  to  combine  both  in  a 
workable  method.  In  commercial  analyti¬ 
cal  work  the  former  objective  is  the  one 
most  emphasized.  It  is  of  course  indis¬ 
pensable  that  any  assay  method  used  give 
results  that  are  accurately  reproducible, 
a  requirement  not  always  easily  attain¬ 
able,  particularly  with  impirical  methods 
commonly  used  for  substances  such  as 
tars.  For  the  work  here  the  distillation  as¬ 
say  method  used  by  the  Bureau  of  Mines4 


4  Dean,  E.  W.,  Hill,  H.  H.,  and  Jacobs,  W.  A.,  The  analytical  distillation  of  petroleum  and  its  products, 
Bureau  of  Mines  Bulletin  207,  1922,  78  pp. 
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for  the  analysis  of  crude  petroleums  was 
adopted  mainly  because  it  is  capable  of 
accurate  control  and  gives  closely  repro¬ 
ducible  results.  A  secondary  considera¬ 
tion  was  that  since  low-temperature  tars 


are  likely  to  be  first  evaluated  according 
to  the  amount  of  motor  spirit  and  burn¬ 
ing  oils  they  will  yield,  it  is  desirable  to 
have  a  direct  means  of  comparing  them 
with  petroleums  now  commonly  distilled 
for  the  production  of  such  oils  or  shale 
oils.  Refinery  practice  figures  are  avail¬ 
able  and  results  of  the  distillation  assay 
have  been  correlated  with  them.  By  ap¬ 
plying  the  same  distillation  assay  to  tars 
their  volitility  can  be  compared  to  that  of 
various  petroleums,  and  the  yields  on 
large  scale  distillation  of  the  tars  can  be 
closely  estimated.  For  estimation  of  the 
approximate  composition  of  the  tar  dis¬ 


tillates,  tar  acids,  bases  and  sulphonation 
residues  were  determined  according  to  the 
methods  recommend  by  Weiss5  for  the 
analysis  of  high-temperature  tar  oils.  Sol¬ 
ubility  in  95  per  cent  sulphuric  acid  was 
also  determined  in  order  to  get  an  idea 
of  the  unsaturation  of  the  oils  although  it 
was  realized  that  particularly  with  the 
heavier  oils  the  results  were  only  a  rough 
approximation. 

Specific  gravities  of  the  crude  tars  were 
determined  by  the  method  of  Weiss5  as 
were  also  the  free  carbons.  Ultimate  an¬ 
alyses  and  heating  value  determinations 
were  made  by  Mr.  H.  M.  Cooper,  chemist 
in  charge  of  the  Bureau  of  Mines’  coal 
analysis  laboratory.  Viscosities  were 
determined  in  a  simple  glass  funnel,  the 
results  being  reduced  to  Seybolt  seconds 
at  25  °C.  by  calibration. 

The  Distillation  Assay 

Apparatus  for  the  petroleum  distilla¬ 
tion  assay  is  described  at  length  in  Bureau 
of  Mines  Bulletin  207 ;  figures  1  to  6 
taken  from  that  Bulletin  give  the  essential 
parts  of  the  apparatus  and  the  manner  of 
assembly  for  both  atmospheric  pressure 
and  vacuum  distillation.  The  set-up 
should  be  clear  from  the  figures.  It  should 
be  mentioned,  however,  that  the  flask, 
Figure  1,  should  be  of  pyrex  glass  and 
the  electric  heater,  b,  Figure  3,  should 
conform  to  the  shape  of  the  flask.  For 
making  the  heater  a  hemispherical  form 
of  wood  is  first  turned  out  on  a  lathe  to 
conform  to  the  surface  of  the  flask. 
Small  holes  are  drilled  at  intervals  on  the 
surface  of  the  form  and  nails  inserted  for 
temporarily  holding  a  spiral  winding  of 
resistor  wire.  This  is  conveniently  made 
by  forming  a  helix  (after  the  manner  of 
making  a  coil  spring)  of  45  feet  of  No. 
18  nichrome  wire  and  stretching  it  out  to 
a  length  of  about  40  inches.  This  40- 
inch  helix  is  wound  on  the  form  and  plas- 


0  Weiss,  J.  M.,  Methods  of  analysis  used  in  the  coal-tar  industry,  Ind.  &  Eng.  Chem.,  Vol.  10,  pp. 
732,  817.  911  and  1006. 


890 


tered  over  with  alundum  cement  to  which 
a  little  water  glass  has  been  added.  The 
heater  is  now  carefully  dried  for  several 
days  and  the  nails  and  the  wood  form  are 
removed.  After  drying,  it  is  well  to  bake 
the  heater  before  heating  it  electrically 
in  order  to  minimize  the  danger  from 
cracking  of  the  cement.  It  will  be  found 
convenient  to  mount  the  heater  on  a  piece 
of  transite  board  cut  out  to  admit  the 
flask,  and  then  fasten  by  bolting  to  a  con¬ 
ical  sheet  metal  cup  (as  shown)  contain¬ 
ing  infusorial  earth  as  insulation. 


Figure  No.  5.  View  of  Assembled  Apparatus. 


For  making  the  assay,  300  c.c.  of  the 
tar  is  pipetted  into  the  flask,  which  should 
be  weighed,  and  the  apparatus  is  set  up 
using  soft  rolled  corks  where  required.  A 
thick  paste  of  glycerin  and  litharge  is 
then  applied  to  the  corks  with  a  brush  and 
allowed  to  set  to  insure  against  leak¬ 
age.  After  the  paste  has  set,  the  heating 
is  started  and  so  regulated  that  the  dis¬ 
tillate  collects  at  the  rate  of  1  to  3  drops 
per  second.  A  fraction  is  separated  at 
every  temperature  point,  above  the  first 
drop  temperature  that  is  a  multiple  of 
35  °C.  until  the  vapor  temperature  reaches 
275° C.  At  this  point  the  residue  is 
allowed  to  cool  and  a  Bruhl  receiver, 
Figure  4,  is  connected  as  shown  in  Figure 
5,  after  which  the  distillation  is  continued 
at  40mm.  pressure.  During  the  collec- 

8  Weiss,  J.  M.,  work  cited. 


tion  of  the  first  two  or  three  atmospheric 
fractions  the  condenser  water  should  con¬ 
tain  ice;  during  the  vacuum  distillation  it 
is  necessary  to  heat  the  water  (as  with  an 
electric  immersion  heater)  in  order  to 
clear  the  condenser  tube  of  viscous  oils. 
The  temperature  of  the  condenser  water 
during  the  vacuum  distillation  should  be 
kept  at  about  60 °C.  Distillation  is  stop¬ 
ped  when  the  vapor  has  reached  300 °C. 
and  the  flask  containing  the  pitch  is  cooled 
and  weighed. 

Testing  the  Tar  Fractions 

The  fractions  obtained  by  the  atmos¬ 
pheric  pressure  distillation  were  combined 
in  order  to  have  sufficient  for  test.  The 
following  cuts  were  combined:  (1)  light 
oils  distilling  under  175°  ;  middle  oils  dis¬ 
tilling  from  175  to  225°  ;  and  (3)  heavy 
oils  distilling  from  225  to  275°.  The  com¬ 
bined  cuts  were  then  washed  successively 
in  a  Barrett  graduated  separatory  funnel 
(the  small  funnel  with  a  20  c.c.  stem  was 
used)  with  10  per  cent  NaOH,  20  per 
cent  H2SO4,  and  95  per  cent  H2S04  for 
tar  acids,  bases,  and  unsaturated  com¬ 
pounds,  respectively. 

For  determination  of  the  sulphonation 
residue  (paraffins)  the  residue  from  the 
washing  with  95  per  cent  H2S04  was 
washed  with  37  N.  H2S04  (total  SO3 
content,  80.07  per  cent).  For  the  heavier 
fraction,  where  it  was  difficult  to  obtain 
separation  of  the  sulphonated  oils,  the 
centrifuge6  was  used.  Washing  tests  of 
the  vacuum  fractions  yielded  erratic  re¬ 
sults  because  of  their  high  viscosity,  and 
the  results  will  not  be  reported. 

Specific  gravities  were  determined  for 
the  25°  cuts  of  the  atmospheric  pressure 
distillation  with  a  chainomatic  Westphal 
balance  where  sufficient  quantity  of  dis¬ 
tillate  was  available;  otherwise  a  small 
pycnometer  was  used. 


891 


Figure  6. 


Discussion  of  Results 

Table  1  gives  the  complete  analytical 
data  obtained  for  seven  low-temperature 
tars  classified  according  to  the  method  of 
manufacture  as  previously  mentioned,  to¬ 
gether  with  data  for  a  coke-oven  tar  and 
a  water-gas  tar  for  comparison.  The 
yields,  maximum  carbonization  tempera¬ 
tures,  and  time  of  carbonization  given  are 
based  on  statements  made  by  engineers 
developing  the  several  processes.  Table 
2  gives  a  summary  of  the  data  together 
with  that  obtained  on  a  laboratory  scale 
from  the  same  coal  from  two  series  of 
tests,  one  made  at  550 °C.  and  the  other  at 
600°.  Figure  6  shows  the  boiling  ranges 
of  the  various  tars. 

Effect  of  Variation  in  Carbonization 
T  emperature 

In  general,  the  effect  of  variation  of 
carbonization  temperature  within  the  low- 
temperature  range  on  the  tar  quality  is 
not  great,  at  least,  where  the  time  of  car¬ 
bonization  is  long  enough  not  to  exert  a 
strong  influence.  For  example,  there  is 
almost  as  much  variation  in  quality  of 
tars  5  and  16,  which  were  made  by  the 
same  process,  as  there  is  between  these 


tars  and  the  others.  The  tar  yield,  how¬ 
ever,  drops  off  with  increasing  carboniza¬ 
tion  temperature.  When  a  carbonization 
temperature  of  700°  is  exceeded,  the 
yield  drops  off  rapidly  and  the  quality  of 
the  tar  changes  markedly.  The  change, 
as  is  well  known,  consists  in  an  increase 
of  the  aromatic  compounds  at  the  ex¬ 
pense  of  unsaturated  compounds  and  tar 
acids.  Great  importance  should  not  be 
attached  to  the  variation  in  yields  of 
very  light  fractions  given  in  Table  1,  be¬ 
cause  they  are  so  largely  dependent  upon 
the  extent  to  which  the  gases  and  vapors 
are  scrubbed  and  cooled  in  the  process  of 
tar  recovery.  The  writers  are  not  in¬ 
formed  as  to  the  extent  to  which  these 
tars  were  cooled,  but  believe  it  safe  to 
assume  that  there  were  fairly  wide  vari¬ 
ations  in  the  cooling  practice  for  the  dif¬ 
ferent  processes.  A  complete  tar  analysis 
should  of  course  be  accompanied  by  the 
amount  of  light  oils  recoverable  from  the 
gas  by  scrubbing,  but  such  information 
was  not  available  in  the  case  of  tars  ana¬ 
lyzed  here.  For  laboratory  carbonization 
test  No.  12,  where  the  vapors  and  fixed 
gases  were  brought  down  to  room  tem¬ 
perature  and  where  care  was  taken  to 
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TABLE  I— A 


Tar 

No. 

Carbonization 

Method  and  Time 

Maximum  Tem¬ 
perature  and 

Y  ield 

Physical 

Properties 

Ultimate 

Analysis 

5 

Charge  stirred 

500°C 

Specific  Gravity  1.0687 

C=  85.5 

daring  carbon- 

Free  Carbon  1.82% 

H=  8.2 

ization 

30  gal. 

Heating  value  16,  240  B.t.u. 

S=  0.7 

2  hours 

per  ton 

Viscosity  4,  652 

N=  0.8 
02=  4.8 

16 

Charge  stirred 

S00°C 

Specific  Gravity  1.0622 

C=  84.3 

during  carbon- 

30  gal. 

Free  Carbon  1.69% 

H=  8.4 

ization 

per  ton 

Heating  value  16,360  B.t.u. 

S=  0.7 

IV2  to 

Viscosity  2,895 

N=  0.7 

2  hours 

02=  5.9 

11 

Batch  carbon- 

700°C 

Specific  Gravity  1 . 0888 

C=  87.0 

ization  with 

Free  Carbon  2.86% 

H=  7.2 

internal  vapor 

20  gal. 

Heating  value  16,  330  B.t.u. 

S=  0.5 

off-take 

per  ton 

Viscosity  839 

N=  0.9 

6  hours 

02=  4 . 4 

21 

Rotary  retort 

500  °C 

• 

Specific  Gravity  1.0556 

C=  78.5 

Free  carbon  1.15% 

H=  8.5 

30  gal. 

Heating  value  15,320 

S=  1.1 

1  hour 

Viscosity  2,965 

N=  0.6 

02=  11.3 

18 

Quick  carbon- 

600°C 

Specific  Gravity  1 . 0945 

o 

11 

00 

to 

k— k 

ization  in 

Free  carbon  3.80% 

H=  7.3 

thin  layers 

Heating  value  15,130 

S=  0.5 

26-28  gal. 

Viscosity  7,821 

N=  0.9 

3  to  5  min. 

02=  9.2 

9 

Batch  carbon- 

700°C 

Specific  Gravity  1 . 0683 

C=  77.3 

ization,  re- 

Free  Carbon  5  .17% 

H=  7.9 

action  heat 

24-26  gal. 

Heating  value  14,870 

S=  1.5 

utilized 

Viscosity  688 

N=  0.9 

4  hours 

Osf  12.4 

14 

Internal 

500°C 

Specific  Gravity  1.0204 

C=  83.4 

heating, 

Free  Carbon  1.33% 

H=  9.0 

(steam) 

30  gal. 

Heating  value  16,630 

S=  0.9 

Viscosity  637 

N=  0.5 

30  min. 

02=  6.2 

6 

Coke  oven 

900°C 

Specific  Gravity  1.1868 

C=  92.3 

Free  Carbon  5.21% 

H=  5.3 

18  hours 

10  gal. 

Heating  value  16,270 

S=  0.7 

Viscosity  12,990 

N=  0.9 
02=  .8 

26 

Water  gas 

750°C 

Specific  Gravity  1.0974 

C=  85.4 

15  per  cent 

Free  Carbon  2.98% 

H=  6.5 

of  oil  used 

Heating  value  16,050 

S=  0.9 

5  sec. 

Viscosity  278 

N=  0.1 
02=  7.1 

avoid  high  gas  velocities,  the  amount  of 
light  oils  scrubbed  from  the  gas  was 
about  equal  to  that  obtained  from  the 
tar  which  boiled  under  175  °C.  It 
amounted  to  8.5  per  cent  of  the  total  tar. 

It  is  realized  that  these  results  do  not 
cover  a  great  variety  of  low-temperature 
tars  and  that  there  is  some  variation 
chargeable  to  variation  in  the  coal  used, 
but  they  do  apply  to  tars  made  by  the 


several  low-temperature  methods  which 
are  becoming  recognized  as  conforming 
with  basic  heating  principles  of  the  art. 

Physical  Properties  and  Chemical  Com¬ 
position 

Of  the  physical  properties  the  one 
showing  the  widest  variation  is  the  vis¬ 
cosity.  It  is  difficult  to  correlate  this  var¬ 
iation  with  other  physical  properties  of 
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Distillation  Fractions 
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TABLE  I— C 


A  cids 
%  Sol.  in 

10%  NaOH 

Bases 
%  Sol.  in 
20%  H2SO4 

Analysis  of  Tops  to  275°C 
U  maturated 

Sol.  in  95% 

H2SO4 

Aromatic 
%  Sol.  in 

37  N.  H2SO4 

Sulphonation 

Residue 

5  75°-175° 

16.67% 

7.75 

60.6 

6.06 

9.1 

175°-225° 

49.5 

2.75 

34.2 

3.0 

10.5 

225°-275° 

42.0 

4.0 

42.0 

4.0 

8.0 

Total  %  to  275°= 

43.12 

3.78 

40.30 

3.76 

9.13 

1 

75°-175° 

11.05 

2.87 

45.1 

— 

— 

175°-225° 

55.0 

2.5 

26.5 

3.5 

12.5 

225°-275° 

41.5 

4.0 

35.0 

7.0 

12.5 

Total  %  to  275°= 

43.8 

2.84 

32.83 

4.54 

10.74 

11 

75°-175° 

11.77 

6.26 

52.47 

_ 

175°-225° 

84.5 

3.75 

7.75 

2.0 

2.0 

225°-275° 

18.0 

3.5 

50.5 

10.0 

18.0 

Total  %  to  275°= 

46.8 

3.96 

31.69 

5.16 

8.59 

21 

75°-175° 

22.83 

3.08 

43.84 

5.55 

24.7 

175°-225° 

55.42 

2.08 

35.75 

2.75 

4.0 

225°-275° 

32.5 

4.0 

45.75 

6.24 

11.5 

Total  %  to  275°= 

39.88 

3.20 

41.97 

4.93 

9.94 

18 

75°-175° 

1.75 

2.5 

72.65 

1 

7.55 

15.5 

175°-225° 

58.25 

2.75 

35.5 

0.75 

2.75 

225°-275° 

27.0 

10.5 

58.0 

2.0 

2.5 

Total  %  to  275°= 

29.58 

t 

5.67 

54.56 

3.10 

6.1 

9 

75°-175° 

11.75 

1.0 

53.25 

23.0 

11.0 

175°-225° 

60.5 

3.0 

30.0 

2.0 

4.5 

225°-275° 

34.5 

5.0 

41.0 

10.0 

9.5 

Total  %  to  275°= 

40.71 

3.19 

38.92 

9.48 

7.68 

14 

75°-175° 

8.43 

3.75 

45.63 

7.2 

35.0 

175°-225° 

39.0 

1.5 

33.75 

4.75 

21.0 

225°-275° 

32.0 

3.5 

41.0 

7.0 

16.5 

Total  %  to  275°= 

30.42 

2.82 

39.2 

7.24 

21.3 

6 

75°-175° 

28.9 

5.3 

65.8 

0.0 

175°-225° 

8.3 

0.0 

91.7 

0.0 

225°-275° 

23.2 

17.8 

59.0 

0.0 

Total  %  to  275°= 

13.5 

5.3 

78.19 

26 

75°-175° 

0.0 

2.0 

98.0 

0.0 

0.0 

175°-225° 

14.28 

0.0 

85.72 

0.0 

0.0 

225°-275° 

0.0 

0.0 

96.25 

2.5 

1.25 

Total  %  to  275°= 

5.97 

.20 

92.09 

.61 

the  tars,  or  with  their  chemical  composi¬ 
tion.  It  would  perhaps  be  expected  that 
the  viscosity  would  vary  inversely  as  the 
volatility  and  directly  as  the  pitch  resi¬ 
due;  however,  it  can  be  seen  from  the 
figures  in  Table  2  (total  distillate,  tops, 
and  pitch)  that  no  such  relationship  holds. 
Furthermore,  the  volatility  varies  hardly 
more  than  15  per  cent  for  the  low-tem¬ 


perature  tars,  whereas  the  viscosity  varies 
some  600  per  cent.  The  tar  quality,  as 
shown  by  the  amounts  of  the  various 
chemical  groups  present,  varies  more  than 
the  volatility,  but  no  relationship  between 
tar  quality  in  this  sense  and  viscosity  is 
evident.  It  may  be  observed  though,  that 
the  two  tars  corresponding  to  the  highest 
carbonization  temperature  within  the 
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12 — Light  oils  scrubbed  from  gas  2.8  gal.  1  pt. — this  means  about  8.5%  of  the  tar  additional  which 

would  be  lost  without  scrubbing. 

*No  sulphonation  residue;  portions  soluble  in  95%  H2S04  and  H^H2S04  were  not  separated. 


low-temperature  range  (tars  11  and  9) 
have  a  low  viscosity  as  also  has  tar 
No.  14,  which  was  carbonized  by  internal 
heating.  The  high-sulphonation  residue 
(paraffins)  in  this  case  is  probably  also  a 
factor.  In  going  from  low-temperature 
tar  to  coke-oven  tar  a  very  pronounced 
increase  in  viscosity  will  be  noticed,  as 
would  be  expected. 

It  would  be  expected  that  the  heating 
value  of  the  tars  would  vary  inversely  as 
their  oxygen  content,  and  that  those  high¬ 
est  in  tar  acids  would  have  the  lowest 
heating  value.  From  Table  3  it  is  seen 
that  the  heating  value  does  in  general 
show  increase  with  decreasing  oxygen 
content.  Tar  14,  which  was  made  by 
carbonization  in  steam,  has  the  highest 
heating  value  but  not  the  lowest  oxygen 
content ;  this  tar  also  is  highest  in  hydro¬ 
gen,  and  the  paraffin  content  is  high. 
There  seems  to  be  no  relation  between 
heating  value  variation  and  that  of  tar 
acids. 

Table  3 


Heating  Value,  Tar  Acid  Content,  and 
Oxygen  Content 


Tar  No. 

Heating  value , 

Oxygen, 

Tar  acids, 

B.t.u. 

Per  Cent 

Per  Cent 

9 

14,870 

12.4 

40.71 

21 

15,320 

11.3 

39.88 

18 

15,130 

9.2 

29.58 

26 

16,050 

7.1 

5.97 

14 

16,630 

6.2 

30.42 

16 

16,360 

5.9 

43.8 

5 

16,240 

4.8 

43.12 

11 

16,330 

4.4 

46.8 

It  may  be  observed  that  the  tars  hav¬ 
ing  the  highest  oxygen  content  (No.  21 
and  9)  are  from  slightly  lower  rank  coals 
than  those  of  the  remainder  of  the  series. 
These  coals  are  highest  in  oxygen  and  it 
might  therefore  be  expected  that  their 
tars  would  be  high  in  oxygen.  Yet  the 
difference  in  rank  is  not  sufficient  to 
cause  the  tar  acid  content  of  these  tars  to 
be  abnormally  high.  These  coals  do 
yield  a  slightly  greater  amount  of  volatile 


matter  than  the  others,  and  according  to 
Gluud7  it  would  also  be  expected  that  the 
acid  constituents  of  the  tars  would  run 
high. 

Influence  of  Time  of  Carbonization 

The  time  of  carbonization,  judging  by 
the  results  set  forth  herein,  seems  to 
have  more  influence  on  the  specific  grav¬ 
ity  and  free  carbon  content  of  the  tars 
than  the  temperature  of  carbonization. 
For  example,  tar  18,  which  was  produced 
at  a  moderate  temperature  but  very 
quickly,  has  a  higher  specific  gravity  and 
free  carbon  content  than  the  other  low- 
temperature  tars.  This  tar  also  gives  a 
high  yield  of  very  low-boiling  constitu¬ 
ents  (Table  1  and  curve  of  Figure  7). 
Thus  it  seems  that  the  effect  of  quick 
direct  heating  is  to  increase  the  yields  at 
the  ends  of  the  boiling  range  at  the  ex¬ 
pense  of  the  middle  oils.  Here  it  may 
be  observed  that  tar  14  corresponds  to  a 
rather  short  carbonization  time ;  however, 
the  carbonization  took  place  in  steam  (re¬ 
duced  pressure).  Both  the  specific  grav¬ 
ity  and  free  carbon  content  are  low,  the 
boiling  range  is  uniform,  the  viscosity  is 
low,  and  the  yield  of  sulphonation  resi¬ 
due  is  high.  Evidently  reduced  pressure 
counterbalances  the  somewhat  rapid  heat¬ 
ing,  which  is  indicated  on  comparing  tars 
14  and  18.  It  should  be  noted  that  the 
specific  gravities  of  these  low-tempera¬ 
ture  tars  run  somewhat  higher  than 
would  be  expected  from  figures  hereto¬ 
fore  given.  Gluud7  gives  the  range  in 
specific  gravity  of  primary  or  low-tem¬ 
perature  tar  as  from  0.95  to  1.06,  where¬ 
as,  except  for  the  steam-carbonized  tar, 
these  tars  all  run  slightly  higher  than 
1.06. 

Method  of  Carbonization  and  Quality  of 
Tar 

As  previously  stated,  the  main  purpose 
of  this  work  was  tc  point  out  any  dif- 


7  Gluud,  W.  Die  Tieftemperaturverkokung  der  Steinkohle,  W.  Knapp,  Halle  (Saale)  1921  S.  64. 
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ferences  in  tar  quality  traceable  to  differ¬ 
ences  in  carbonization  methods,  and  tars 
representative  of  four  recognized  low- 
temperature  carbonization  principles  were 
selected  for  the  comparison.  In  general,  - 
the  results  do  not  show  a  wide  variation 
in  tar  quality  with  variation  in  the  car¬ 
bonization  method.  The  boiling  range 
curves  (Figure  6)  have  the  same  general 
trend  and  they  lie  close  together.  The 
yields  of  tops,  vacuum  fractions,  and  total 
distillate  (Table  2)  do  not  vary  greatly 
— perhaps  not  more  than  could  be  ex¬ 
pected  as  chargeable  to  the  slight  varia¬ 
tion  in  rank  of  the  coals.  The  compara¬ 
tive  amounts  of  tar  constituents  (Tables 
1  and  2)  do  not  vary  greatly  except  for 
the  tar  acids  in  the  lowest  boiling  frac¬ 
tion — the  total  for  all  fractions  however 
does  not  show  extreme  variations.  The 
widest  differences  in  tar  quality  that  it 
seems  evident  are  caused  by  variation  in 
the  carbonization  method  exist  between 
tars  14  and  18.  These  differences  are 
well  shown  by  variations  in  specific  grav¬ 
ity,  viscosity,  free  carbon  content,  un¬ 
saturation  and  boiling  ranges  of  atmos¬ 
pheric  fractions.  It  will  be  recalled  that 
the  former  tar  was  quickly  carbonized  at 
atmospheric  pressure  and  that  the  latter 
was  carbonized  at  a  moderately  rapid 
rate  at  reduced  pressure  (steam).  In 
other  words,  carbonization  time  seems  to 
have  a  more  far-reaching  effect  on  tar 
quality  than  any  other  factor,  provided 
that  the  temperature  is  kept  within  the 
low-temperature  range.  Further  work, 
however,  is  required  as  regards  this  point. 

Carbonization  processes  may  be  re¬ 
garded  as  taking  place  in  two  stages  in  so 
far  as  the  time  factor  is  concerned;  the 
first  stage  involves  the  time  taken  up  in 
liberating  the  volatile  matter  from  the 
coal  and  the  second  stage  that  taken  up 
in  removing  the  vapors  from  zones  of 
high  temperature.  The  engineer  com¬ 
monly  considers  both  stages  as  one,  which 


merely  effects  the  throughput  of  his  car¬ 
bonizing  apparatus.  It  is  his  aim  to  obtain 
the  largest  throughput  possible  without 
overheating.  He  sometimes  considers  the 
advisability  of  removing  the  vapors  from 
the  apparatus  as  quickly  as  possible  in 
order  to  prevent  excessive  cracking  of 
the  tars.  But  the  time  taken  up  in  actual 
liberation  of  the  volatile  matter  from  the 
coal  seems  to  have  been  overlooked  as  a 
factor  affecting  tar  quality.  Now  this 
liberation  time  is  reduced  to  a  minimum 
in  the  case  of  tar  18  with  the  effect  men¬ 
tioned  above.  No  special  precautions 
were  taken  to  remove  the  tar  vapors  once 
formed.  On  the  other  hand,  with  tar  14 
the  time  of  removal  of  the  vapors  was 
greatly  reduced  and  the  time  of  liberation 
was  moderate.  This  tar  14  does  not  vary 
so  much  in  properties  and  constitution 
from  others  of  the  series  as  does  tar  18, 
characterized  by  rapid  tar  generation  or 
liberation.  This  fact  indicates  that  the 
time  of  tar  generation  is  the  most  impor¬ 
tant  time  factor  involved.  This  is  of 
course  only  one  example,  and  there  are 
other  variables  entering  in  which  are  im¬ 
perfectly  known.  The  writers  have  other 
confirmatory  evidence  bearing  on  the  time 
of  tar  generation,  however,  entirely  aside 
from  this  series  of  analyses  and  believe 
it  to  be  generally  true  that  the  time  con¬ 
sumed  in  the  thermal  decomposition  of  a 
coal  has  a  pronounced  bearing  on  the 
quality  of  tar  produced. 

Summary  and  Conclusions 

Selected  low-temperature  tars  repre¬ 
senting  the  best  recognized  methods  of 
heat  transfer  during  carbonization  were 
subjected  to  uniform  methods  of  analysis 
developed  in  the  Bureau  of  Mines  labora¬ 
tory.  The  heat  transfer  methods  repre¬ 
sented  were:  (1)  Heating  thin  layers  of 
the  coal;  (2)  stirring  the  charge  while 
heating;  (3)  heating  by  direct  contact  of 
hot  gases  with  the  coal;  and  (4)  utiliza¬ 
tion  of  carbonization  reaction  heat.  The 
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main  object  of  the  work  was  to  find  the 
comparative  effects  of  the  different  meth¬ 
ods  on  tar  properties  and  composition. 
Tars  representing  the  different  methods 
and  at  the  same  time  applying  to  the 
same  coal  could  not  be  obtained  and  ac¬ 
cordingly  some  of  the  variations  found  in 
tar  quality  are  chargeable  to  variations  in 
rank  of  the  coals  from  which  they  were 
made.  The  rank  of  the  coals  did  not  dif¬ 
fer  greatly,  however;  they  were  all  cok¬ 
ing  coals  rich  in  volatile  matter.  Analyti¬ 
cal  data  for  a  coke-oven  tar  and  a  water- 
gas  tar  are  given  for  the  purpose  of  com¬ 
parison. 

In  the  analysis  of  the  results  one  is  not 
justified  in  attaching  significance  to 
small  differences  in  the  character  of  the 
tars,  because,  as  mentioned  above,  the 
coals  differed  somewhat  in  rank  and  fur¬ 
thermore,  the  conditions  under  which  the 
tars  were  condensed  were  subject  to  con¬ 
siderable  variation.  In  general,  it  may  be 
said  however  that  there  is  little  variation 
in  the  character  of  the  tars  with  tempera¬ 
ture  provided  this  is  within  the  low- 
temperature  carbonization  range  (475  to 
700 °C.).  The  total  tar  oils  distillable 
varied  from  65  to  78  per  cent;  the  total 
tops  distillable  to  under  atmospheric  pres¬ 
sure  varied  from  30  to  47  per  cent;  the 
boiling  ranges  lie  close  together.  As  re¬ 
gards  the  composition  of  the  tops,  the 
tar  acid  content  varied  from  30  to  46  per 


cent,  unsaturated  compounds  from  39  to 
54  per  cent,  and  sulphonation  residue 
from  6  to  21  per  cent.  But  none  of  these 
variations  can  be  correlated  with  tempera¬ 
ture  variations  alone;  the  yield  of  tar, 
however,  is  lower  as  the  carbonization 
temperature  approaches  the  upper  limit 
of  the  range.  Variation  in  time  of  carbon¬ 
ization  does  affect  the  character  of  the 
tar,  the  most  pronounced  effect  is  ob¬ 
tained  by  rapid  generation  of  the  tars  as 
where  the  heat  is  quickly  applied  to  the 
coal  in  thin  layers.  Tars  so  generated  are 
characterized  by  a  high  yield  of  very  light 
liquids,  high  specific  gravity,  high  vis¬ 
cosity,  high  free  carbon,  high  unsatura¬ 
tion,  and  low  tar  acid  content.  Where 
the  heat  is  applied  at  a  moderate  rate 
and  the  tar  vapors  are  quickly  removed 
from  the  carbonization  apparatus,  as  by 
internal  heating  with  inert  gases,  the  tar 
shows  characteristics  that  are  opposite  to 
those  above  except  as  regards  the  total 
tar  acids  which  are  practically  the  same. 
In  the  later  case  the  sulphonation  residue 
(paraffins)  is  high. 

The  writers  believe  that  the  results 
herein  set  forth  show  the  limit  character¬ 
istics  to  be  expected  in  low-temperature 
tars  produced  in  quantity  from  coking 
coals  rich  in  volatile  matter  by  the  best 
known  low-temperature  carbonization 
methods  now  in  use. 
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DOMESTIC  COKE  AND  FACTORS  AFFECTING  COKE 

FORMATION1 


By  J.  D.  Davis2  and  L.  C.  Karrick3 


According  to  Lunge,4  Johann  Joachim 
Becher,  a  German  chemist,  in  1680  was 
the  first  to  patent  the  idea  of  improv¬ 
ing  the  burning  qualities  of  coal  by  car¬ 
bonization.  However,  Sir  John  Winter 
in  1656  is  credited  with  having  put 
forward  a  “project  of  charring  seacoale 
to  burne  out  the  sulphure  and  render 
it  sweet,  the  resulting  cinders,  deprived 
of  their  sulphure  and  arsenic  malign¬ 
ity,  making  a  clear,  pleasant  chamber 
fire.”  In  the  light  of  present  knowledge 
of  coal  utilization  it  is  interesting  to  con¬ 
sider  how  sound  was  Winter’s  original 
idea.  Carbonization  industries  have  been 
developed  mainly  for  the  production  of 
metallurgical  coke  and  gas,  and  only  in 
comparatively  recent  years  has  attention 
been  directed  to  coke  as  a  domestic  fuel. 
Plainly,  Winter’s  main  idea  was  the  pro¬ 
duction  of  a  smokeless  domestic  fuel,  al¬ 
though  he  could  not  have  foreseen  the  ex¬ 
tent  of  smoke  pollution  of  our  cities  of 
today.  If  the  smoke  nuisance  was  ap¬ 
preciable  in  1656,  with  the  prevalent  low 
concentration  of  population,  it  is  small 
wonder  that  it  has  become  a  serious  prob¬ 
lem  of  our  present-day  civilization,  par¬ 
ticularly  with  the  use  of  soft  coal  preva¬ 
lent  in  most  of  our  large  cities.  A  state¬ 
ment  credited  to  Sir  Arthur  Holbrook,5 
although  it  has  been  frequently  quoted, 


will  bear  repetition  here  since  it  serves 
well  to  illustrate  the  importance  of  hav¬ 
ing  pure  air  to  breathe:  “An  adult  con¬ 
sumes  40  lbs.  of  air  daily,  as  compared 
with  from  2  to  3  lbs.  of  food  and  from  4 
to  5  lbs.  of  water.  Forty  pounds  of 
sooty  air  is  a  pretty  poisonous  dose  to 
inhale  on  a  foggy  day.”  Clearly  it  is 
fully  as  important  to  look  after  our  air 
supply  as  it  is  to  insist  on  pure  food  and 
water.  We  are  rather  careful  to  keep  our 
city  streets  clean  and  have  the  best  ob¬ 
tainable  water  and  sewage  systems,  but 
we  pay  little  attention  to  the  dirt  carried 
by  the  air  which  surrounds  us  at  all 
times. 

The  writers  believe  that  the  best  argu¬ 
ment  in  favor  of  extending  the  use  of 
coke  as  domestic  fuel  is  based  on  the  fact 
that  it  is  a  smokeless  fuel.  The  large  in¬ 
dustrial  use  of  soft  coal  for  steam  rais¬ 
ing  will  doubtless  prevail  because  where 
soft  coal  is  burned  in  large  quantities  it 
is  the  cheapest  fuel;  furthermore,  when 
so  burned  little  smoke  need  be  produced. 
In  fact,  the  best  power-plant  practice  dic¬ 
tates  that  the  coal  shall  be  burned  smoke¬ 
lessly.  With  the  house-heating  furnace, 
however,  the  case  is  different.  Here  coke 
may  be  burned  conveniently  and  it  has 
been  repeatedly6  shown  by  actual  test 


1  Published  by  permission  of  the  Director,  U.  S.  Bureau  of  Mines. 

2  Chemist,  Pittsburgh  Experiment  Station. 

3  Associate  refinery  engineer,  Pittsburgh  Experiment  Station. 

4  Coal,  Tar,  and  Ammonia,  by  G.  Lunge,  Gurney  and  Jackson,  London,  1916. 

5  Pall  Mall  Gazette,  Dec.  8,  1922. 

8  Comparative  tests  of  by-product  coke  and  other  fuels  for  house-heating  boilers,  by  Henry  Kreisinger, 
John  Blizard,  G.  W.  Jarrett  and  J.  J.  McKitterick.  Bureau  of  Mines  Tech*.  Paper  315,  1923,  21  pp. 

Tests  of  coal  and  briquets  as  fuel  for  house-heating  boilers,  by  D.  T.  Randall.  Bureau  of  Mines  Bull. 
27,  1911,  43  pp. 

Value  of  coke,  anthracite,  and  bituminous  coal  for  generating  steam  in  a  low-pressure  cast-iron  boiler, 
by  John  Blizard,  James  Neil  and  F.  C.  Houghten.  Bureau  of  Mines  Tech.  Paper  303,  1922,  55  pp. 

The  efficiency  of  low-temperature  coke  in  domestic  appliances,  by  Margaret  White  Fishenden,  Fuel  Re¬ 
search  Board  Tech.  Paper  No.  3,  H.  M.  Stationary  Office,  London,  19  ?  . 
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that  it  can  be  burned  fully  as  economi¬ 
cally  as  soft  coal.  This  does  not  mean 
that  the  fuel  bill  with  coke  will  be  less 
than  that  for  soft  coal;  the  reverse  will 
usually  be  true.  However,  coke  has  the 
advantage  that  it  does  not  pollute  the 
neighborhood  with  smoke  and  has  the 
further  advantage  of  producing  prac¬ 
tically  no  soot  to  clog  chimneys  and  work 
into  the  house  and  soil  everything  with 
which  it  comes  in  contact.  The  universal 
domestic  use  of  coke  as  fuel  will  not, 
perhaps,  completely  solve  the  smoke  prob¬ 
lem,  but  it  can  be  said  with  assurance 
that  it  will  mitigate  the  nuisance  to  a 
considerable  extent.  Having  settled  on 
the  desirability  of  coke  as  a  domestic  fuel 
it  will  be  the  purpose  of  this  paper  to 
consider  some  of  its  properties  and  fac¬ 
tors  entering  into  its  manufacture. 

Handling  Properties 

Size 

One  of  the  most  important  factors, 
and  one  which  too  often  does  not  receive 
the  attention  it  deserves  connected  with 
the  marketing  and  domestic  utilization  of 
coke,  is  its  handling  qualities.  Coke 
should  be  properly  sized7  for  the  best 
results  in  house-heating  appliances.  This 
is  necessary  in  order  that  it  may  be 
burned  with  the  proper  draft,  because  if 
the  coke  is  too  friable  it  will  give  a  con¬ 
siderable  amount  of  fines  during  ship¬ 
ment  which  lead  to  variable  draft  re¬ 
quirements  on  firing.  Perfect  uniformity 
of  size  insures  an  equal  percentage  of 
voids,  whatever  the  actual  size  of  par¬ 
ticles,  and  therefore  tends  to  uniform 
draft  conditions;  whereas  a  variety  of 
mixed  sizes  tends  to  a  minimum  of  void 
spaces,  and,  therefore,  variable  draft  re¬ 
sistance.  As  a  rule,  gas-works  coke  and 
oven  coke  will  not  present  much  diffi¬ 
culty  in  this  regard  because  those  cokes 


are  commonly  so  hard  and  tough  as  to 
give  little  fines  on  handling.  The  main 
point  left  for  the  gas-works  manager  or 
even  superintendent  to  look  to  is  proper 
sizing  before  placing  the  coke  on  the 
market.  The  most  appropriate  size8  will 
be  from  T/2  inch  to  2  inches ;  whatever 
the  size  marketed  it  should,  of  course,  be 
uniform.  Domestic  by-product  coke  is 
generally  of  uniform  size  and  coke  de¬ 
partments  of  the  largest  gas  companies 
are  usually  thoroughly  cognizant  of  the 
importance  of  offering  a  uniform  prod¬ 
uct.  In  communities  where  the  coke  must 
be  introduced  in  competition  with  either 
soft  coal  or  anthracite  the  marketing 
company  must  justify  a  change  in  the 
method  of  firing.'  Once  having  learned 
how  to  fire  coke  of  a  given  size,  cus¬ 
tomers  will  appreciate  being  able  to  rely 
on  a  supply  of  just  that  size  coke.  They 
will  become  accustomed  to  its  use  and  will 
always  know  just  what  results  to  expect. 
Users  of  anthracite  like  certain  sizes  bet¬ 
ter  than  others,  and  their  preference  is 
often  based  on  sound  principles.  For 
example :  a  certain  furnace  may  well  give 
better  results  with  pea  coal  than  with 
other  sizes  because  the  particular  design 
of  furnace  is  well  suited  to  easy  draft 
regulation  with  that  size  of  coal.  In 
changing  from  soft  coal  to  coke,  as  there 
is  usually  lack  of  uniformity  in  soft  coal, 
it  will  be  to  the  advantage  of  the  coke 
salesman  to  demonstrate  the  advantages 
of  uniformity  of  size.  Common-sense 
reasoning  is  all  that  is  required  to  demon¬ 
strate  the  importance  of  size ;  clearly  it 
is  only  a  question  of  uniformity  in  stand¬ 
ardized  products,  which  principle  applies 
to  all  commodities. 

With  low-temperature  or  semi-coke  the 
problem  of  making  and  marketing  stand¬ 
ard  sizes  of  coke  tough  enough  to  stand 


7  Why  and  how  coke  should  be  used  for  domestic  heating,  Henry  Kreisinger  and  A.  C.  Fieldner,  Bureau 
of  Mines  Tech.  Paper  No.  242,  1919,  17  pp. 

8  Kreisinger,  Henry,  and  Fieldner,  A.  C.  Work  cited. 
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handling  without  the  production  of  an  ex¬ 
cessive  amount  of  fines  may  be  somewhat 
difficult.  In  fact,  this  factor  would  seem 
to  the  writers  to  be  one  of  the  most  im¬ 
portant  connected  with  the  manufacture 
and  sale  of  such  coke.  It  is  true  that  very 
little  low-temperature  coke  has  been 
marketed  so  far  and  one  cannot  judge 
its  handling  qualities  from  experience. 
Nevertheless,  it  is  a  fact  that  coke  made 
at  high  temperatures  is  harder  than  that 
made  at  low  temperatures.  It  is  reason¬ 
able  to  assume  that  the  latter  will  give 
trouble  from  shattering  during  handling. 
Some  proposed  methods  of  manufacture 
of  low-temperature  coke  are  calculated 
to  produce  a  dense  hard  product ;  these 
will  be  referred  to  further  on. 

The  Ideal  Domestic  Coke  Fuel 

Aside  from  the  requirements  that  a 
domestic  coke  should  be  uniform  in  size 
and  withstand  handling  without  the  pro¬ 
duction  of  an  excessive  amount  of  fines, 
authorities  are  not  all  in  agreement  as  to 
other  physical  properties  it  should  pos¬ 
sess.  For  example:  there  are  some,  par¬ 
ticularly  those  interested  in  low-tempera¬ 
ture  coke,  who  consider  easy  kindling  a 
desirable  feature;  whereas  others  think 
that  the  ideal  coke  should  be  hard  and 
dense,  not  easily  combustible,  approach¬ 
ing  as  nearly  as  may  be  the  properties  of 
anthracite  in  that  respect.  The  writers 
are  inclined  to  the  latter  view,  mainly  be¬ 
cause  of  the  desirability  of  a  dense  fuel 
which  does  not  necessitate  frequent  fir¬ 
ing.  Furthermore,  small  bulk  is  a  desir¬ 
able  feature  because  it  facilitates  haulage 
and  storage.  Gas  coke  and  oven  coke  will 
have  an  apparent  specific  gravity  of 
about  1.0  and  it  is  probably  not  possible 
to  make  a  coke  much  denser  than  this 
without  resorting  to  preliminary  briquet¬ 
ting  or  without  using  pressure  during 
some  stage  of  the  coke  formation.  Low- 
temperature  coke  will  have  an  apparent 
specific  gravity  of  from  0.7  to  0.9,  which 


depends  upon  the  method  of  manufac¬ 
ture.  Apparently  engineers  who  have 
worked  on  low-temperature  processes 
have  pretty  generally  appreciated  this 
draw-back  of  low-temperature  coke, 
because  wherever  domestic  fuel  has 
been  a  primary  objective,  processes  have 
been  designed  with  the  idea  of  pro¬ 
ducing  the  densest  coke  possible.  In 
one  case  briquetting  followed  by  car¬ 
bonization  at  high  temperature  is  rec¬ 
ommended,  and  some  experimental  work 
has  been  done  on  the  application  of 
pressure  during  the  process  of  coke  ce¬ 
mentation — that  is,  during  the  plastic 
state.  It  is  also  possible  to  improve  the 
density  of  coke  produced  by  selection  of 
a  proper  mixture  of  coals  so  that  the 
swelling  of  the  charge  during  carboniza¬ 
tion  will  be  reduced  to  a  minimum.  Ref¬ 
erence  will  be  made  to  this  point  further 
on. 

As  regards  the  chemical  properties  of 
the  ideal  domestic  coke  it  is  largely  a 
question  of  the  amount  and  character  of 
the  ash.  This  should  not  amount  to  over 
10  per  cent  of  the  coke  and  it  should  be 
highly  refractory.  Cokes  often  give  trou¬ 
ble  from  clinkering  and  it  may  be  advis¬ 
able  to  limit  the  softening  point  of  the 
ash  above  2500°  F.,  although  it  is  prob¬ 
ably  not  practicable  to  adhere  to  a  rigid 
minimum.  It  may  be  said,  however,  that 
when  proper  conditions  are  maintained  in 
the  house-heating  appliance — that  is, 
slow  combustion  rates  with  a  thick  fuel 
bed,  excessive  temperatures  should  not 
be  developed,  and  therefore  there  should 
be  little  trouble  from  clinkering  even  if 
the  coke  ash  is  somewhat  fusible.  The 
answer  to  this  is  that  proper  conditions 
will  not  always  be  maintained  and  that 
it  is  desirable  to  have  the  fuel  as  nearly 
fool-proof  as  possible.  Obviously  the 
moisture  content  of  a  domestic  coke 
should  be  low — perhaps  not  over  1  per 
cent ;  high  moisture  indicates  over- 
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quenching  and  furthermore  it  will  be  re¬ 
membered  that  every  pound  of  moisture 
present  reduces  the  available  heat  of  the 
coke  by  about  1000  B.t.u.  It  is  desir¬ 
able  to  leave  from  10  to  15  per  cent  vola¬ 
tile  matter  in  the  coke  because  its  heat¬ 
ing  value  is  increased  thereby  and  coke 
containing  this  much  volatile  burns  with¬ 
out  smoke.  However,  it  is  not  advisable 
at  present  to  specify  that  the  coke  shall 
contain  as  much  as  10  per  cent  volatile 
because  such  a  specification  would  rule 
out  gas-works  and  oven  cokes;  further¬ 
more,  it  is  uncertain  as  to  whether  it  is 
practicable  to  make  a  high-volatile  coke 
with  the  desirable  high  density.  On  the 
other  hand  a  low  volatile  specification 
might  retard  development  of  low  tem¬ 
perature  carbonization  processes  in  locali¬ 
ties  where  other  economic  factors  are  fa¬ 
vorable. 

Principles  of  Coke  Formation 

The  coking  industry,  as  with  many 
other  important  industries,  has  been  de¬ 
veloped  largely  by  the  method  of  “cut 
and  try”  and  for  this  reason  the  basic 
principles  of  coke  formation  are  not  yet 
fully  understood.  It  is  therefore  appro¬ 
priate  to  consider  here  what  is  known 
of  coking  principles  in  order  that  we  may 
have  a  better  understanding  of  the  limi¬ 
tations  under  which  we  must  work  and 
to  the  end  that  a  product  of  any  desired 
properties  may  be  made. 

Coking  Power 

A  great  deal  of  valuable  research  work 
has  been  done  recently  for  the  purpose 
of  determining  (1)  the  character  of  coal 
constituents  responsible  for  coke  cemen¬ 
tation;  (2)  kinds  of  coal  in  which  the 
coke  cementation  principle  predominates 
or  wherein  it  is  most  effective;  and  (3) 
methods  of  carbonization  best  adapted  to 


full  utilization  of  coking  power.  The 
method  of  investigation  largely  employed 
has  been  based  on  the  amount  and  charac¬ 
ter  of  material  extractable  from  coal 
through  the  use  of  solvents.  For  ex¬ 
ample  :  it  has  been  known  for  some  time 
that  pyridine9  will  dissolve  appreciable 
quantities  of  material  from  coking  coals ; 
furthermore,  if  the  pyridine  extract  is 
subsequently  treated  with  chloroform, 
material  is  dissolved  which  can  be  shown 
to  be  responsible  for  coke  cementation. 
The  extracted  residue  will  not  coke,  but 
if  the  material  which  is  soluble  in  chloro¬ 
form  be  mixed  with  it,  the  mixture  will 
produce  as  good  coke  as  the  original  coal. 

Franz  Fischer  and  his  associates10 
have  recently  published  results  of  an  im¬ 
portant  research  on  the  properties  of  ma¬ 
terial  extractable  from  coal  with  benzene 
under  pressure.  They  found  that  the 
material  extractable  by  benzene  may  be 
further  separated  by  extraction  with  pe¬ 
troleum  ether  into  two  classes  of  con¬ 
stituents — one  class  which  is  insoluble  in 
petroleum  ether,  and  which  if  returned 
to  the  extracted  residue  will  cause  it  to 
swell  on  heating ;  and  another  class,  solu¬ 
ble  in  petroleum  ether,  which  if  returned 
to  the  extracted  residue  will  cause  it  to 
cake  together  on  heating.  The  extracted 
residue  alone  will  neither  coke  nor  swell 
on  heating.  Those  writers  show  further 
that  with  coals  of  different  rank  the 
properties  of  extractable  substances  vary 
widely.  The  effectiveness  of  the  coking 
and  swelling  constituents  present  depends 
upon  their  relative  melting  and  decom¬ 
position  points ;  that  is  to  say,  for  the 
best  results  the  melting  and  decomposi¬ 
tion  points  of  the  constituents  must 
bear  the  proper  relation  to  one  another 
within  the  temperature  range  where  the 
so-called  plastic  state  prevails  during 
coking.  This  is  in  agreement  with  the 


9  Jones  and  Wheeler,  The  composition  of  coal,  Trans.  Chem.  Soc.  107-1318  (1915). 

10  The  constituents  of  bituminous  coal  and  the  role  which  they  play  m  the  swelling  and  caking  of  the 
coal,  F.  Fischer,  H.  Broche  and  J.  Strauche.  Brennstoff-Chemie  6-33  (1925). 
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claims  of  Illingworth11  who  rates  coking 
power  by  the  decomposition  points  of 
“resinic”  compounds  present  in  the  coal. 
Parr12  found  as  early  as  1912  that  in 
order  for  a  coal  to  coke  the  pres¬ 
ence  of  constituents  that  fused  below 
their  decomposition  point  was  required. 
Recently  the  writers  of  this  paper  found13 
that  a  Utah  coal  which  is  weakly  coking 
contains  benzene-soluble  (pressure  ex¬ 
traction)  matter  which  can  be  distilled 
with  very  slight  decomposition  at  atmos¬ 
pheric  pressure.  In  fact,  practically  all 
of  the  constituents  of  this  coal  soluble  in 
benzene  can  be  distilled  in  this  manner. 
The  inference  is  that  the  reason  why  this 
coal,  which  is  of  a  low  rank,  does  not 
coke  is  that  the  coking  constituents  are  all 
removed  by  distillation  and  without 
thermal  decomposition  before  coke  ce¬ 
mentation  temperatures  are  reached.  This 
material  showed  properties  similar  to 
those  of  material  extracted  under  the 
same  conditions  from  older  coals  by 
Fischer — that  is,  it  contained  a  brown 
powder  insoluble  in  petroleum  ether  and 
an  “oily  bitumen”  soluble  in  petroleum 
ether.  The  brown  powder  which  causes 
swelling,14  according  •  to  Fischer,  con¬ 
tained  up  to  6.5  per  cent  oxygen,  where¬ 
as  the  oily  bitumen  which  causes  coke  ce¬ 
mentation  contained  only  about  1  per 
cent.  The  total  bitumen  extracted  by 
the  writers,  which  consisted  of  both  the 
powder  and  the  oily  bitumen,  contained 
5  per  cent  oxygen,  so  it  must  represent 
an  earlier  stage  in  coalification  than  the 
material  analyzed  by  Fischer.  Further¬ 
more,  it  has  long  been  known  that  coals 
containing,  say,  over  10  per  cent  oxygen 
will  not  coke.  This  Utah  coal  contained 
oxygen  in  excess  of  that  amount. 

The  above  summarizes  briefly  what  we 
know  of  the  relation  of  coal  constitution 


to  coking  power.  Further  research  is 
required  to  settle  the  question  definitely, 
but  it  will  be  seen  that  considerable  prog¬ 
ress  has  been  made.  The  goal  sought  is 
not  only  the  selection  of  coals  for  coking 
on  a  certain  scientific  basis  but  also  scien¬ 
tific  grounds  for  determination  of  the 
best  methods  of  coking  treatment. 

Carbonizing  Methods  and  Coke  Quality 

From  the  above  considerations  it  will 
readily  be  seen  that  the  method  of  car¬ 
bonization  will  have  a  pronounced  effect 
on  the  quality  of  coke  produced.  The 
maximum  temperature  of  carbonization 
and  the  time  of  heating  are  perhaps  the 
most  important  factors  to  be  considered. 
Generally  speaking,  a  high  maximum 
temperature  favors  the  production  of  a 
hard  dense  coke,  as  in  the  case  of  gas¬ 
works  or  oven  coke.  Within  the  low- 
temperature  range,  500  to  700°  C.,  it 
also  appears  that  the  higher  temperatures 
produce  the  best  coke,  although  at  the 
higher  temperatures  the  tar  yield  is 
sacrificed  somewhat  and  is  accompanied 
by  an  increase  in  the  yield  of  gaseous 
products.  The  optimum  temperature  for 
low-temperature  carbonization,  insofar 
as  quality  of  the  coke  is  concerned,  is 
probably  below  700°  C. ;  the  kind  of  coal 
carbonized  will  doubtless  affect  somewhat 
the  optimum  carbonization  temperature 
but  this  is  a  factor  that  has  not  been  fully 
analyzed  as  yet.  The  time  of  carboniza¬ 
tion  has  a  pronounced  effect  on  coke  qual¬ 
ity,  particularly  where  very  short  time  in¬ 
tervals  are  under  consideration.  Coal 
can  be  carbonized  in  five  minutes,  for  ex¬ 
ample,  provided  that  it  is  fine  enough  and 
heated  in  thin  layers,  but  the  coke  pro¬ 
duced  will  be  very  porous,  friable,  and 
without  mechanical  strength.  Time  is  re¬ 
quired  for  the  coking  reactions  to  reach 


11  Illingworth,  S.  Roy,  British  patents  164,104  (1921),  175,888  (1922),  186,085  (1922)  and  187,328  (1922). 

13  Parr,  S.  W.,  University  of  Illinois  Eng.  Expt.  Sta.  Bulletin  60. 

13  Unpublished  data,  Bureau  of  Mines  laboratory. 

14  Fischer,  Franz,  The  coking  and  swelling  constituents  of  coal.  Ind.  &  Eng.  Chem.,  vol.  17,  1925,  pp. 
707-711. 
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completion.  Lander15  states  that  “it  has 
been  found  that  the  carbonization  of  20 
grammes  of  finely  pulverized  coal  in  the 
laboratory  assay  apparatus  of  the  Fuel 
Research  Board  is  only  completed  when 
a  temperature  of  600°  C.  has  been  main¬ 
tained  at  least  for  twenty  minutes.”  Very 
slow  carbonization  probably  does  not  in¬ 
jure  the  coke,  but  as  every  coking  engi¬ 
neer  knows,  coking  time  must  be  reduced 
as  low  as  possible  in  order  to  keep  down 
the  expense  of  the  process — that  is,  to 
say,  one  must  get  as  large  capacity  from 
a  given  apparatus  as  possible.  These 
considerations  will  also  apply  to  low- 
temperature  coking.  With  high-tempera¬ 
ture  coking  of  low-rank  coals  the  coke 
density  has  been  improved  by  shortening 
the  coking  time ;  this  has  been  done 
mainly  by  using  narrow  ovens.  In  the 
light  of  theoretical  considerations  set 
forth  in  the  preceding  section  one  can  see 
why  a  short  coking  time  would  effect  the 
younger  coals  as  it  does.  With  the  nar¬ 
row  oven  and  its  high-temperature  gra¬ 
dients  accompanied  by  short  heat-transfer 
paths  those  volatile  constituents  which 
Fischer  has  shown  to  be  extractable  from 
the  coke  by  benzene  under  pressure  do 
not  have  time  to  distill  from  the  coal 
before  they  break  up ;  their  decomposi¬ 
tion  products  then  constitute  the  cement¬ 
ing  material.  The  writers  have  found 
that  the  benzene  extract  (pressure)  from 
a  particular  young  coal,  which  is  just  on 
the  border  including  coking  coals,  may 
be  distilled  when  moderately  heated  but 
that  when  subjected  to  high  temperatures 
quickly,  it  breaks  up  yielding  gas  and 
tars. 

Obviously  it  is  best  not  to  agitate  the 
charge  of  coal  while  it  is  in  the  plastic 
state  or  in  the  state  of  coke  formation 
insofar  as  the  effect  on  the  quality  of  the 


coke  is  concerned,  although  agitation  will 
facilitate  heat  transfer  and  assist  in  the 
recovery  of  tars  which  are  only  slightly 
cracked.  Engineers  usually  appreciate 
this  fact,  because  where  agitation  is  re¬ 
sorted  to  and  if  it  is  proposed  to  utilize 
the  coked  product  for  domestic  heating, 
provision  is  almost  invariably  made  for 
briquetting. 

It  is  possible  to  improve  the  density  of 
coke  by  applying  mechanical  pressure16 
either  by  briquetting  the  raw  coal  or  by 
pressing  during  the  stage  when  the  cok¬ 
ing  charge  is  plastic.  The  former  method 
will  add  to  the  expense  of  the  process 
and  the  latter  will  offer  difficulties  in  the 
way  of  design  of  practical  apparatus  in 
which  to  carry  it  out.  The  effect  of  the 
pressure  is  probably  to  counteract  the 
swelling  tendency  with  coals  where  the 
decomposition  points  of  the  constituents 
which  cause  swelling  lie  too  close  to 
those  which  cause  coke  cementation. 

With  young  coals,  carbonization  in  su¬ 
perheated  steam  appears  to  improve  the 
density  of  the  coke.  This  is  doubtless 
because  with  steam  carbonization  the 
heating  is  rapid  and  as  indicated  above, 
rapid  heating  is  appropriate  treatment 
for  the  younger  coals. 

Kind  of  Coal  and  Coke  Produced  There¬ 
from 

The  kinds  of  coal  that  produce  satis¬ 
factory  oven  coke  and  those  suitable  for 
gas  making,  incidentally  also  good  gas 
coke,  are  fairly  definitely  known.  It  is 
usually  stated  that  suitable  coals  for 
high-temperature  coking  will  come  with¬ 
in  the  volatile  matter  range  of  20  to  38 
per  cent,  that  they  will  contain  less  than 
10  per  cent  oxygen,  that  the  ash  should 
be  under  8  per  cent,  and  that  the  sulfur 
be  under  1.25  per  cent.  The  higher  fig- 


16  Lander  and  McKay,  Low-temperature  carbonization,  D.  van  Nostrand  Company,  1924. 

16  Lander  and  McKay,  Low-temperature  carbonization,  p.  149. 

Report  of  the  Fuel  Research  Board  for  the  years  1920-21,  second  section  Low-temperature  carbonization, 
p.  19. 
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ures  of  volatile  matter  apply  particularly 
to  coals  for  gas  making  and  an  inter¬ 
mediate  volatile  content,  say  32  per  cent, 
is  considered  best  suited  to  oven  coking. 
The  practice  of  mixing  coals  for  oven 
coking  has  recently  been  the  means  of 
considerably  supplementing  the  supply 
of  available  coals  for  that  purpose. 

It  has  been  proposed  to  apply  low- 
temperature  carbonization  methods  to 
all  ranks  of  coal  from  lignite  to  semi- 
bituminous  ;  however,  it  will  be  clear 
where  it  is  proposed  to  use  the  coke  for 
domestic  fuel  without  briquetting,  a  cok¬ 
ing  or  at  least  a  semi-coking  coal  should 
be  selected.  Brown  and  black  lignites 
can  be  made  to  yield  sintered  residues 
(char)  which  can  be  burned  in  special 
house-heating  appliances,  but  such  resi¬ 
dues  are  inferior  to  the  best  grades  of 
coke.  On  the  other  hand,  true  coking 
coals  do  not  work  well  in  rotary  or  other 
types  of  continuous  retorting  apparatus 
because  they  tend  to  stick  therein. 

In  this  connection  a  rotary  retort  pro¬ 
cess  has  been  proposed  in  America  by 
Wisner17  which  is  reputed  to  handle  a 
coking  coal  without  sticking. 

In  this  process,  in  order  to  prevent 
sticking  during  carbonization,  the  charge 
is  preheated  in  a  separate  rotary  just 
short  of  the  plastic  state  with  the  admis¬ 
sion  of  a  slight  amount  of  air.  This 
treatment  is  claimed  to  be  effective  and 
the  claim  seems  reasonable,  because  pre¬ 
oxidation  is  known  to  decrease  the  cok¬ 
ing  power  of  coal.  Preheating  would 
doubtless  prove  effective  in  preventing 
sticking  where  continuous  vertical  re¬ 
torts  are  used,  but  there  is  some  question 
as  to  whether  the  quality  of  the  coke  pro¬ 
duced  where  pre-oxidation  is  resorted  to 
is  as  good  for  domestic  heating  purposes 


as  where  there  is  no  preheating.  The  in¬ 
feriority  of  such  a  product  is  lack  of 
density,  assuming  that  high  density  is  an 
important  property  of  the  ideal  domestic 
fuel.  Pre-oxidation,  however,  has  been 
shown  to  improve  the  density  of  coke18 
because  it  tends  to  destroy  the  swelling 
constituents  of  the  coal.  With  the  high 
density  requirement  assumed  it  does  not 
appear  at  present  that  any  but  the  coking 
coals  (high-temperature  coking  coals) 
are  capable  of  producing  the  best  grade 
of  domestic  fuel.  This  conclusion,  how¬ 
ever,  does  not  preclude  the  idea  of  mak¬ 
ing  a  superior  grade  of  fuel  from  low- 
rank  coals  mixed  with  coals  of  higher 
rank — that  is,  rich  in  volatile  matter  of 
high  calorific  value.  In  fact,  as  stated 
before,  mixing  presents  attractive  possi¬ 
bilities. 

The  fact  must  not  be  overlooked  that 
although  the  best — that  is,  the  hardest 
and  most  dense — smokeless  domestic 
fuel  probably  will  be  produced  from 
coking  coal,  it  is  also  a  fact  that  residues 
from  some  semi-coking  coals  probably 
will  be  suitable  especially  in  localities 
where  soft  coal  has  been  used. 

Summary 

The  densest  and  probably  the  best  coke 
for  domestic  heating  purposes  is  pro¬ 
duced  by  high-temperature  carboniza¬ 
tion  methods,  and  the  coals  best  suited 
for  this  purpose  are  those  ordinarily 
looked  upon  as  coking  coals.  It  is  pos¬ 
sible  to  produce  dense  domestic  fuels  by 
low-temperature  methods  by  briquetting 
before  carbonization  or  by  briquetting 
the  carbonized  residue.  An  excellent 
product  can  be  made  by  carbonization 
of  briquetted  low-temperature  coke,  but 
it  has  not  been  demonstrated  that  this 
method  is  economically  feasible. 


17  C.  Wisner,  The  Carbocite  Co.,  Canton,  Ohio. 

18  Lander  and  McKay,  Low-temperature  carbonization. 

906 


The  mechanism  of  coking  is  discussed. 
In  the  light  of  recent  research  it  seems 
clear  that  certain  constituents  which  may 
be  separated  from  the  coal  by  solvents 
are  responsible  for  coke  cementation  and 
that  others  likewise  separable  are  re¬ 


sponsible  for  its  swelling  tendencies.  It 
is  believed  that  a  closer  study  of  the 
properties  of  these  constituents  will  be 
of  material  aid,  not  only  in  the  selection 
of  coals  for  coking,  but  also  in  plant  de¬ 
sign. 


» 
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REPORT  FROM  THE  GAS  MACHINERY  CO., 

CLEVELAND,  OHIO 


W.  E.  Steinwedell 


About  four  years  ago  The  Gas  Ma¬ 
chinery  Company  installed  its  first 
motor-driven  pressure  regulator  in  con¬ 
nection  with  a  gas  plant  to  regulate  pres¬ 
sure  on  the  retorts  of  six  benches  of  in¬ 
clined  6’s. 

This  retort  house,  coal  trestle  and 
auxiliary  equipment  is  shown  by  Fig.  1 
herewith. 

Since  that  time  the  regulator  has  been 
re-designed  so  that  the  pawls  which  open 
or  close  the  balanced  valve  are  operated 
by  means  of  solenoids  and  a  mercury 
switch  controlled  by  a  float. 

The  electrical  operation  does  away  with 
the  wear  of  mechanical  parts  which  were 
formerly  required  to  operate  the  pawls, 


and  the  operation  of  the  whole  regulator 
is  much  simpler  and  more  positive. 

Operating  with  this  regulator,  the 
vacuum  on  the  retorts  is  so  uniform,  be¬ 
ing  practically  perfect,  that  the  plant 
shown  by  Fig.  1  has  run  for  four  years 
without  any  seal  in  the  hydraulic  main, 
and  with  no  valves  between  the  mouth¬ 
pieces  and  the  scrubber  standpipes. 

The  regulator,  which  is  shown  by  Fig. 
2,  has  a  counterbalanced  valve  mounted 
on  a  vertical  stem. 

The  slightest  change  in  pressure  with¬ 
in  the  hydraulic  or  gas  collecting  main 
moves  a  float  which  actuates  the  mercury 
switch  which  controls  the  movement  by 
means  of  solenoids  of  the  pair  of  con- 


Fig.  No.  1.  Charging  House  with  Motor  Driven  Pressure  Regulator. 
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THE  GAS  MACHINERY  CO  *813 


Fig.  No.  2.  Motor  Driven  Pressure  Regulator. 


tinuously  up  and  down  moving  pawls, 
one  to  open  and  the  other  to  close  the 
valve. 

A  *4  h.p.  electric  motor  runs  at  con¬ 
stant  speed  and  furnishes  the  power  re¬ 
quired  to  open  and  close  the  valve. 

The  gas  inlet  is  at  one  side,  and  the 
gas  outlet  is  normally  at  the  bottom,  but 
may  be  placed  exactly  opposite  the  inlet, 
if  desired. 

Advantages  obtained  by  using  the 
power-drive^  pressure  regulator  for 
ovens  and  retorts  are: 

1.  Uniform  pressure  condition  in  the  re¬ 
torts  or  ovens ; 

2.  Maximum  yield  and  uniform  quality 
of  gas ; 

3.  Standpipe  troubles  minimized; 

4.  Carbon  formation  greatly  reduced; 

5.  Regulator  controls  pressure  even  if 
exhauster  speed  varies  considerably; 

6.  Over-travel  (“hunting”  or  “see-saw- 
ing”)  of  regular  valve  is  entirely  elim¬ 
inated. 
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“IMPROVED”  HORIZONTAL  GAS  OVENS 


Built  by  The  Improved  Equipment  Company,  New  York  City 


By  F.  G.  Curfman 


The  problem  before  the  gas  engineer 
of  selecting  the  proper  type  of  car¬ 
bonizing  apparatus  becomes  very  com¬ 
plex  and  often  more  difficult  to  solve  than 
questions  of  purely  scientific  nature,  as, 
in  addition  to  the  solution  of  the  strictly 
technical  problems,  comes  the  economical 
operating  factors  and  the  adaptation  of 
the  equipment  to  function  harmoniously 
with  local  conditions,  which  are  the  es¬ 
sential  features  governing  its  commercial 
success.  It  is  made  more  difficult  by  the 
considerable  number  and  various  types  of 
apparatus  of  widely  different  designs,  the 
advantages  of  which  are  often  more  ap¬ 
parent  than  real.  In  order  to  solve  ra¬ 
tionally  the  many  problems  met  with  in 
gas  and  coke  manufacture,  the  various 
phases  of  heat  utilization  should  be  thor¬ 
oughly  studied.  Economy  is  the  constant 
aim  of  modern  industry,  and  is  often 
lost  sight  of  when  a  certain  technical 
problem  is  to  be  solved.  The  rapid  ad¬ 
vances  made  in  the  creation  of  the  me¬ 
chanical  equipment  for  the  modern  car¬ 
bonizing  plant  has  simplified,  to  a  very 
marked  degree,  the  problem  of  selecting 
the  mechanical  labor-saving  devices. 

The  Improved  Equipment  Company 
has  been  the  pioneer  in  constructing  hori¬ 
zontal  gas  and  coke  ovens  adapted  to  the 
needs  of  the  moderate  size  city  gas 
works.  In  perfecting  the  equipment  to 
meet  the  demand  for  bulk  carbonization, 
they  have  developed  their  designs  consis¬ 
tent  with  modern  gas  works  practice. 


The  “Improved”  horizontal  gas  ovens 
are  built  of  various  sizes,  selected  to 
meet  the  requirements  of  each  specific  in¬ 
stallation.  The  carbonizing  chambers  or 
ovens  are  assembled  so  that  three  ovens 
will  comprise  a  separate  and  independent 
unit  having  its  own  producer,  individual 
set  of  recuperators,  separate  hydraulic 
main  and  gas  off-take.  Each  unit  of 
three  ovens  is  separated  from  the  one  ad¬ 
joining  by  means  of  a  thick  fire  brick 
pier  wall,  thus  permitting  heavy  bracings 
and  substantial  supports  for  the  oven 
door-frames  and  doors.  The  oven  door¬ 
frames  and  bracings  are  of  special  heavy 
and  rigid  construction,  and  are  provided 
with  set  screws  to  facilitate  adjustment 
to  accommodate  the  expansion  and  con¬ 
traction  of  the  brick-work.  The  oven 
doors  are  of  the  flexible  self-sealing  type 
on  ’which  are  attached  baffle  plates  ex¬ 
tending  inside  the  oven  to  keep  the  coal 
to  be  carbonized  entirely  within  the  heat¬ 
ing  zone.  Both  doors  and  baffles  are  re¬ 
moved  simultaneously  during  one  and  the 
same  operation.  Adjustable  latches  are 
attached  to  the  door  frames  for  holding 
the  doors  in  place  against  its  seat  on  the 
door-frame,  assuring  at  all  times  a  per¬ 
fectly  gas-tight  metal-to-metal  joint  be¬ 
tween  the  door  and  its  frame. 

The  oven  walls  are  built  of  heavy 
tongued  and  grooved  silica  tile,  specially 
selected  for  the  service.  The  oven  bot¬ 
toms  are  fitted  with  removable  fire  clay 
wearing  plates  that  can  be  renewed  to 
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replace,  if  necessary,  the  abrasive  wear 
of  the  coke  and  the  ram  head.  This  is 
practically  the  only  part  of  the  oven  to 
wear  out.  The  gas  space  in  the  ovens 
over  the  charge  of  coal  is  surrounded 
with  a  heavy  refractory  tile  of  special 
material  to  insure  against  overheating  of 
the  escaping  coal  gas. 


The  weight  of  the  ovens  and  coal  to 
be  carbonized  is  supported  by  massive 
masonry  piers  which  distribute  the  load 
direct  to  the  foundation,  there  being  no 
arches  underneath  the  ovens. 

The  producers  are  attached  directly  to 
the  masonry  of  the  oven  structure,  and 


Fig.  1.  Perspective  sectional  view  of  the  “Improved”  Horizontal  Gas  Ovens  having  attached  producer, 
equipped  with  the  Doherty  Bench  Fuel  Economizer,  showing  section  through  producer,  combustion  chamber, 

ovens  and  recuperators. 
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the  producer ‘charging  hole  is  centrally  lo¬ 
cated  in  relation  to  the  grate  so  that  the 
producer  fuel  may  be  charged  by  gravity. 
The  producers  are  equipped  with  The 
Doherty  Bench  Fuel  Economizer,  and 
are  adapted  for  either  coke  or  coal  fuels. 

The  heating  system  is  generally  known 
as  the  vertical  flue  up-and-down  type, 
there  being  a  single  gas  nostril  and  air 
nostril  at  the  base  of  each  burner  flue. 
The  gas  nostrils  are  accessible  from 
both  the  top  and  bottom  of  the  oxide  flue 
covering.  The  heating  gases,  after  pass¬ 
ing  the  exposed  area  of  the  oven  walls, 
are  distributed  into  a  large  collecting  flue 
before  they  enter  the  recuperators. 
Dampers  are  located  at  either  end  of  the 
collecting  flue  to  control  the  flow  of  gas 


to  the  recuperators,  which  gives  a  posi¬ 
tive  and  simple  means  of  distributing  the 
heat  in  the  combustion  chamber. 

Two  tiers  or  rows  of  recuperators  are 
built  adjacent  to  the  pier  walls,  and  are 
conveniently  accessible  at  both  ends  for 
cleaning  and  inspection. 

The  recuperators  are  comprised  of  a 
series  of  tubular  tile  having  an  octagonal 
exterior  and  circular  interior.  No  un¬ 
bonded  vertical  joints  are  exposed  to  the 
secondary  air  passages.  The  vertical 
seams  between  each  individual  tube  are 
bonded  with  miter  tile  insuring  a  tight 
joint.  This  type  of  recuperator  has  been 
in  continuous  service  in  coal  gas  retort 
benches  in  many  places  for  over  eighteen 


Fig.  2.  Typical  plan  of  an  “Improved”  horizontal  gas  oven  plant.  Area  shown  represents  a  capacity  of 
50  tons  of  coal  per  24  hours,  based  on  12  hour  carbonizing  periods.  For  each  12%  tons  additional  capacity, 

add  10  ft.  1%  inches  to  the  62  ft.  dimension. 
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years,  having  served  satisfactorily  sev¬ 
eral  sets  of  retorts,  and  are  still  in  good 
condition. 

The  continuity  of  service,  its  freedom 
from  counter-currents, — there  being  no 
restricted  areas  to  clog — its  simplicity  of 
operation  and  accessibility  to  all  parts  of 
this  type  of  recuperator,  has  proven  it  to 
be  eminently  successful.  Having  no  mov¬ 
ing  parts  to  wear  out  and  mechanisms  to 
keep  in  adjustment,  the  recuperative  prin¬ 
cipal  of  heat  recovery  is  most  desirable 
and  entirely  practical  for  carbonizing 
units  of  moderate  capacities. 

Every  conceivable  means  has  been  de¬ 
vised  to  guard  against  heat  losses  due  to 
radiation.  The  face  walls  between  ovens 
are  constructed  of  special  shaped  hollow 
tile  filled  with  insulating  material.  Top 
covering  over  the  ovens  and  combustion 
chamber,  as  well  as  the  face  and  side 
walls  of  the  producers,  are  thoroughly 
insulated.  Anyone  can  place  his  bare 


hand  on  the  face  wall  of  \he  ovens  or 
oven  doors  without  fear  of  being  burned. 

During  carbonizing  periods  the  coal 
gas  evolved  passes  through  an  off-take 
pipe  connected  to  a  seal  box  or  collecting 
main,  which  functions  similar  to  the  so- 
called  hydraulic  main  on  top  of  the  or¬ 
dinary  retort  coal  gas  bench.  A  pre¬ 
determined  seal  maintains  the  desired 
pressure  to  be  kept  in  the  carbonizing 
chamber.  The  gas  is  sprayed  with  liquor 
before  it  enters  the  foul  gas  main.  The 
heavy  tars  and  ammoniacal  liquor  con¬ 
dense  and  are  washed  and  deposited  in 
the  seal  box,  from  which  they  flow  by 
gravity  into  a  settling  tank  where  the 
light  liquor  is  re-circulated  to  the  sprays. 
The  heavy  tars  deposited  in  the  seal  box 
are  flushed  out  with  the  re-circulated 
liquor  which  is  introduced  through  fan¬ 
shaped  nozzles  located  in  its  bottom. 

A  recent  installation  of  the  “Im¬ 
proved”  horizontal  gas  ovens  was  made 


Fig.  3.  Assembly  plan  of  the  carbonizing  plant  built  by  the  Improved  Equipment  Company  for  the  Dan¬ 
bury  and  Bethel  Gas  and  Electric  Light  Company  showing  the  relative  position  of  the  producer,  operating 

machines  and  quenching  wharf  with  respect  to  the  ovens. 
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by  The  Improved  Equipment  Company 
for  the  Danbury  &  Bethel  Gas  &  Elec¬ 
tric  Light  Company  at  Danbury,  Conn. 
This  work  consisted  of  a  complete  new 
plant  that  was  installed  on  a  piece  of 
property  of  limited  dimensions,  having 
a  gas  holder  so  located  that  it  was  neces¬ 
sary  to  assemble  the  apparatus  in  an  un¬ 
usual  manner.  The  works  plan  is  shown 
on  the  accompanying  cut,  and  it  is  to 
be  noted  that  the  apparatus  has  been  in¬ 
geniously  arranged  about  the  holder 
which  permits  of  future  addition,  and 
provides  ample  storage  space  for  coal 
and  coke. 

The  coal  is  received  on  a  railway  sid¬ 
ing  located  at  ground  level  on  the  gas 
works  property,  and  is  discharged  from 
railroad  cars  direct  into  a  steel  track  hop¬ 
per.  A  Stephens-Adamson  apron  type 
conveyor  delivers  the  coal  direct  to  a 
coal  crusher  in  a  pit  below  ground  level. 
The  crushed  coal  passes  through  a  hop¬ 
per  chute  which  delivers  the  coal  through 
a  hand-operated  gate  to  a  skip  hoist 


bucket  having  a  capacity  of  40  cu.ft.  The 
operation  of  the  skip  hoist  bucket  is 
semi-automatic,  having  push  button  con¬ 
trol,  and  is  driven  by  a  30  h.p.  electric 
motor  operated  at  ground  level.  Seventy- 
five  tons  of  crushed  coal  can  be  handled 
per  hour  with  this  equipment. 

At  the  top  of  the  skip  hoist  tower, 
which  is  approximately  125  ft.  high,  the 
coal  is  delivered  into  a  receiving  hopper, 
from  which  all  coal  may  be  distributed  to 
an  elevated  steel  storage  bin  of  150  tons 
capacity,  or  diverted  by  means  of  a  flap 
gate  to  another  chute  which  conveys  it 
to  the  reserve  storage.  A  drag  scraper 
distributes  the  coal  in  the  reserve  storage, 
also  reclaims  same.  Both  the  coal  to  be 
carbonized  and  the  producer  fuels  are 
handled  in  the  same  manner.  The  over¬ 
head  steel  storage  bin  contains  a  com¬ 
partment  for  fuel.  The  fuel  used  is  either 
coal  or  coke  or  mixed,  and  is  conveyed 
by  chute  to  buggies  on  platform  scales  on 
the  pusher  operating  floor. 


Fig.  4.  Ground  plan  of  the  “Improved”  horizontal  gas  oven  plant  at  Danbury,  Conn.  Provisions  made  for 

future  expansion  of  300  per  cent  above  initial  capacity. 
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The  coal  to  be  carbonized  is  delivered 
by  gravity  into  an  electrically  operated 
steel  charging  larry  which  travels  on  the 
industrial  track  over  the  top  of  the  ovens. 
Each  charge  of  coal  is  weighed  on  plat¬ 
form  scales  located  below  the  discharge 
gates  of  the  overhead  bin. 

The  oven  block  consists  of  four 
benches  (12  ovens).  Size  of  the  oven  is 
12"  wide,  8'-0"  high  and  13'-6"  overall  in 
length.  Each  oven  receives  4,050  lbs. 
of  coal  which  can  be  carbonized  in  ten  to 
twelve  hours.  The  regular  charging 
periods  established  at  this  plant  are 
twelve  hours, — carbonizing  coal  crushed 
to  one  inch. 

The  shelter  over  the  ovens  is  com¬ 
prised  of  steel  roof  trusses  and  steel 
purlins  supported  on  structural  steel  col¬ 
umns.  The  roof  covering  is  “Transite” 
asbestos  material. 

A  radial  brick  chimney  4'-6"  diameter 
at  the  top  and  85'  high,  handles  the  waste 
gases  which  are  led  to  the  chimney 
through  a  fire  brick  lined  underground 
flue. 


At  the  discharge  side  of  the  battery  of 
ovens  a  manually  operated  combined  coke 
deflector  and  door  extractor  travels  on  an 
elevated  industrial  track.  The  time  re¬ 
quired  to  remove  an  oven  door  and  spot 
the  coke  deflector  ready  to  receive  the 
coke  is  forty-five  seconds. 

On  the  opposite  side  of  the  ovens  there 
is  an  electrically  operated  combined  door 
extractor,  coke  pushing  ram  and  coal 
leveler  mounted  on  a  heavy  steel  frame 
provided  with  running  gear,  which  trav¬ 
els  on  rails  built  in  the  steel  operating 
floor  twelve  feet  above  ground  level. 
This  machine  will  perform,  for  a  single 
oven,  all  the  operations  of  removing  the 
door,  pushing  the  coke  from  the  oven, 
replacing  the  door  and  leveling  the  coal 
in  the  oven,  without  being  moved  on  the 
traction  rails.  It  is  termed  the  single- 
spotting  pusher,  door  extractor  and 
leveler. 

This  unit  is  provided  with  safety  de¬ 
vices  so  that  no  two  operations  can  be 
made  simultaneously.  A  single  electric 
motor  provides  the  power  for  the  neces¬ 
sary  traction,  ram  and  leveler  movements. 


Fig.  5.  Electrically  operated  coal  charging  larry  in  position  on 
track  over  the  top  of  the  ovens.  The  services  of  one  man  can 
perform  all  duties  of  weighting  each  charge  of  coal  and  filling 

the  ovens. 
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Fig.  6.  The  combined  (single  spotting)  coke  pusher,  coal  leveler 
and  door  extractor.  Motor  transmission  so  designed  that  no  two 
operations  can  be  performed  simultaneously.  All  operations 

performed  by  one  man. 


The  complete  cycle  of  removing  the 
doors,  discharging  the  coke,  replacing  the 
doors,  charging  and  leveling  a  fresh 
charge  of  coal  can  be  done  on  a  single 
oven' in  five  minutes. 

A  cast  iron  shingle-lined  quenching 
wharf  extends  the  entire  length  of  the 
battery  of  ovens  on  the  discharge  side. 

All  coke  produced,  after  being 
quenched,  is  delivered  through  hand 
operated  gates  from  the  quenching  wharf 
to  a  Stephens-Adamson  belt  conveyor 
which  is  24  in.  wide,  traveling  at  a  speed 
of  325  ft.  per  minute.  This  conveyor 
belt  has  a  specially  prepared  surface  to 
resist  heat  and  abrasion.  Coke  leaves 
this  conveyor  belt  through  hopper  chute 
direct  to  the  same  skip  hoist  which 
handles  the  coal,  where  it  is  elevated  to 
the  overhead  hopper;  the  same  was  de¬ 
scribed  for  the  coal  handling  equipment. 
The  coke  is  conveyed  through  a  steel 
chute  to  the  screening  plant.  The  capac¬ 
ity  of  the  coke  handling  equipment  is  50 
tons  per  hour. 

The  advantage  of  this  design  is  to  pro¬ 
vide  relay  capacity  for  the  coke  on  the 


quenching  wharf  in  the  event  the  skip 
hoist  is  handling  coal.  The  quenching 
wharf  also  serves  as  night  storage  for 
the  coke  so  that  it  is  only  necessary  to 
operate  the  coal  and  coke  handling  ma¬ 
chinery  a  short  time  during  the  day. 

The  screening  plant  is  divided  into 
two  compartments  equipped  with  chutes 
for  loading  wagons  for  local  delivery, 
or  to  railroad  cars  or  to  buggies  that 
travel  on  elevated  trestle  which  conveys 
the  surplus  coke  to  the  yard  storage. 

The  gas  leaving  the  ovens  is  collected 
in  the  foul  main,  which  leads  direct  to  a 
primary  Doherty  Washer  Cooler,  the 
special  features  of  this  equipment  being 
the  helical  shaped  cooling  coils  and  dis¬ 
tributing  head  for  the  liquor  in  the  cool¬ 
ing  tower,  and  for  the  cooling  water.  The 
cooling  coil  consists  of  several  lengths  of 
2  in.  steel  pipe  having  the  ends  welded 
together.  The  cooling  water  is  distrib¬ 
uted  over  the  outside  of  the  coils  with  a 
revolving  head  which  discharges  the  cool¬ 
ing  water  into  a  distributing  trough  on 
the  top  of  the  cooling  coils.  The  liquor 
to  be  cooled  passes  through  the  inside  of 
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the  pipes  counter-current  to  the  cooling 
water. 

The  gas  leaves  the  primary  washer 
cooler  under  suction  to  steam  driven  ex¬ 
hausters,  installed  in  duplicate,  which 
forces  the  gas  through  a  P.  and  A.  tar 
extractor,  secondary  and  final  washers, 
oxide  purifiers,  and  through  a  displace¬ 
ment  type  rotary  meter,  to  storage  holder. 

The  ovens  and  its  shelter,  condensing, 
scrubbing  and  purification  equipment, 
were  designed  and  installed  by  The  Im¬ 
proved  Equipment  Company.  The  foun¬ 
dations,  tar  and  liquor  storage,  coal  han¬ 
dling  equipment  and  screening  plant 
were  installed  by  the  Construction  Divi¬ 
sion  of  Henry  L.  Doherty  &  Company. 
The  Danbury  plant  was  put  into  opera¬ 
tion  in  January,  1925. 


Eighteen  additional  ovens  are  being  in¬ 
stalled  this  year  by  The  Improved  Equip¬ 
ment  Company  for  the  Consumers  Power 
Company  at  their  gas  works  in  Pontiac, 
Michigan.  This  is  the  fifth  repeat  order 
for  the  “Improved”  horizontal  gas  ovens 
for  this  works,  and  is  the  most  convinc¬ 
ing  evidence  of  their  success.  The  orig¬ 
inal  installation  of  the  “Improved”  hori¬ 
zontal  gas  ovens  was  made  in  1917,  and 
consisted  of  a  battery  of  15  ovens.  Upon 
the  completion  of  the  work  this  year  the 
Pontiac  plant  will  have  in  operation  sixty 
ovens  all  installed  by  The  Improved 
Equipment  Company. 

In  addition  to  the  installation  of  ovens 
at  Pontiac,  The  Improved  Equipment 
Company  will  furnish  the  coal  charging 
larry,  combined  pusher,  door  extractor 


Fig.  7.  Photograph  taken  during  the  construction  of  the  car¬ 
bonizing  plant  at  Danbury,  Conn. 
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Fig.  8.  Photograph  taken  during  the  construction  of  a  cast 
iron  shingle-lined  coke  quenching  wharf,  showing  the  hand 
operated  counter-balanced  discharge  gates  and  operating  plat¬ 
form. 


and  leveler,  and  a  combination  door  ex¬ 
tractor  and  hot  coke  car.  All  mechanical 
units  are  electrically  operated. 

The  general  cycle  of  operation  at  Pon¬ 
tiac  is  similar  to  that  described  for  the 


Danbury  plant,  excepting  that  the  coke 
is  quenched  in  a  hot  coke  car  and  not  on 
a  quenching  wharf.  A  detailed  descrip¬ 
tion  of  the  ovens  at  the  Pontiac  works  is 
to  be  found  in  the  preceding  reports  to 
the  Carbonization  Committee. 


919 


REPORT  OF  THE  KOPPERS  COMPANY,  PITTSBURGH,  PA. 


Harold  J.  Rose,  Pittsburgh,  Pa. 


Gas  Oven  Construction 

The  following  seven  plants  of  Beck¬ 
er  type  gas  ovens  are  now  in  opera¬ 
tion  : 


Koppers  Producer  Installations  at  Exist¬ 
ing  Oven  Plants 

During  the  past  year  ten  Koppers  pro¬ 
ducers  have  been  put  into  operation  at 


Plant 

Location 

No.  of 
Ovens 

Maximum 
Daily 
Sendout — 
Cu.Ft. 

Battle  Creek  Gas  Co. 

Battle  Creek,  Mich. 

11 

1,750,000 

Consumers  Power  Co. 

Zilwaukee,  Mich. 

19 

2,350,000 

Consumers  Power  Co. 

Jackson,  Mich. 

15 

1,500,000 

Winnipeg  Electric  Co. 

Winnipeg,  Canada 

17 

2,600,000 

Utica  Gas  and  Electric  Co. 

Utica,  N.  Y. 

21 

3,300,000 

Lynn  Gas  and  Electric  Co. 

Lynn,  Mass. 

11 

1,750,000 

Northern  Ind.  Gas  and  Elec.  Co. 

Ft.  Wayne,  Ind. 

19 

3,000,000 

An  eighth  plant  of  37  Becker  gas  ovens 
is  being  erected  for  the  Rochester  Gas 
and  Electric  Company,  Rochester,  N.  Y. 
It  will  have  a  maximum  daily  gas  send- 
out  of  5,000,000  cu.ft. 

In  addition  to  this  small  gas  oven  con¬ 
struction,  The  Koppers  Company  is 
building  for  the  Consolidated  Gas  Com¬ 
pany  of  New  York  City  two  batteries  of 
full  size  Becker  ovens.  The  74  ovens 
will  have  a  maximum  daily  gas  sendout 
of  20,000,000  cu.ft. 

All  of  the  gas  capacities  given  above 
are  based  on  ovens  underfired  with  pro¬ 
ducer  gas,  since  each  plant  is  equipped 
with  Koppers  producers  operated  on  a 
mixture  of  small  coke  and  breeze.  The 
gas  sendout  can  be  immediately  reduced 
by  any  amount  up  to  35  or  40%  by  using 
coal  gas  instead  of  producer  gas  for  heat¬ 
ing  a  part  or  all  of  the  ovens.  Further 
changes  in  gas  make  can  be  obtained  by 
varying  the  coking  time. 


the  plant  of  the  Chicago  By-Product 
Coke  Co.,  Chicago,  Illinois.  They  supply 


Coke  Quenching  Tower  and  Coke  Wharf. 
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Becker  Gas  Oven  Battery. 


fuel  gas  for  heating  the  105  Koppers  and 
Becker  ovens  at  this  plant  and  permit  all 
of  the  coal  gas  to  be  sold  to  the  Peoples 
Gas  Light  and  Coke  Co. 

Another  new  producer  installation  is 
that  of  the  Laclede  Gas  Light  Co.,  St. 
Louis,  Missouri,  where  five  Koppers  pro¬ 
ducers  are  now  furnishing  gas  for  under¬ 
firing  56  Koppers  ovens. 

Long  Life  of  Ovens 

These  Laclede  ovens  have  been  in  con¬ 
tinuous  operation  for  more  than  ten  years 
without  any  repairs  to  oven  brickwork, 
and  the  entire  plant  is  still  in  excellent 
condition.  A  similar  record  has  been  ob¬ 


tained  at  the  other  coal  gas  plants  built 
by  The  Koppers  Company,  some  of 
which  plants  have  been  in  operation 
nearly  as  long  as  the  one  in  St.  Louis. 

By-Product  Ovens  as  a  Source  of  “ City 
Gas,} 

Still  another  installation  of  interest  to 
gas  men  is  that  of  the  By-Product  Coke 
Corporation,  South  Chicago,  Illinois.  At 
the  present  writing  about  19,000,000  cu. 
ft.  of  surplus  gas  from  110  Becker  ovens 
is  being  sold  daily  to  the  Peoples  Gas 
Light  and  Coke  Co.  of  Chicago. 

By-product  ovens  have  been  rapidly  in¬ 
creasing  in  importance  as  a  source  of  city 
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Producer  Plant.  Chicago  By-Product  Coke  Company, 
Chicago,  Illinois. 


gas.  In  1914,  32%  of  the  coal  gas  dis¬ 
tributed  through  city  mains  in  the  United 
States  was  made  in  by-product  ovens,  and 
ten  years  later  the  proportion  had  in¬ 
creased  to  53%.  In  1924  more  than  65 
billion  cu.ft.  of  by-product  oven  gas  was 
distributed  through  city  mains,  and  a  tre¬ 
mendous  increase  in  capacity  is  now  com¬ 
ing  into  operation.  During  the  past  twelve 
months,  new  coal  gas  capacity  due  to 
Becker  ovens  completed  or  contracted 
for,  and  including  coal  gas  released  by 
building  Ivoppers  producers  at  older 
plants,  amounts  to  25  billion  cu.ft.  This 


enormous  increase  in  annual  capacity  in¬ 
cludes  only  those  installations  which  will 
actually  supply  gas  for  city  use. 

This  growth  has  been  due  both  to  the 
technical  and  economic  superiority  of  the 
modern  by-product  coke  oven.  It  will  not 
be  necesary  at  this  time  to  discuss  the 
principles  of  Becker  oven  construction,  or 
the  advantages  offered  by  Koppers  coal 
gas  plants,  since  these  subjects  have  been 
treated  in  former  reports  to  this  commit¬ 
tee.  Some  of  the  fundamental  economic 
reasons  for  the  adoption  of  this  type  of 
plant  have  been  discussed  by  the  writer 
in  the  Gas  Age-Record  of  July  4,  1925, 
pp.  5-8. 

The  first  Becker  ovens  went  into  opera¬ 
tion  about  three  and  a  half  years  ago. 
The  performance  of  these  ovens  has  been 
carefully  studied  by  engineers  who  have 
had  the  responsibility  of  buying  carbon¬ 
izing  plants.  These  competent  men  have 
passed  upon  the  merits  of  the  Becker 


Operating  Floor  of  Producer  Plant.  Chicago  By-Product  Coke  Company,  Chicago,  Ill. 
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oven  by  buying  in  the  United  States,  Can¬ 
ada,  France  and  Belgium,  1393  Becker 
ovens  having  an  annual  carbonizing  ca¬ 
pacity  of  11,500,000  tons  of  coal,  and 
an  annual  total  gas  capacity  of  approxi¬ 
mately  125  billion  cu.ft. 

Continuous  Vertical  Ovens 

The  engineers  of  The  Koppers  Com¬ 
pany  have  not  overlooked  the  possibilities 
of  other  designs  for  bulk  carbonization. 
One  phase  of  development  work  has  been 
the  application  and  development  of  Beck¬ 
er  coke  oven  principles  in  continuous 
vertical  chamber  oven  operation. 

In  accordance  with  their  established 


Automatic  mechanism  for  reversing  the  flow  of  fuel 
gas  and  air  to  Becker  oven  battery. 


policy  of  trying  out  new  designs  at  their 
own,  and  not  their  customers’  expense, 
The  Koppers  Company  has  constructed  a 
battery  of  five  continuous  vertical  ovens 
at  the  plant  of  a  subsidiary,  The  Sea¬ 
board  By-Product  Coke  Company,  Jer¬ 
sey  City,  New  Jersey. 

Operating  Results  at  Becker  Oven 
Gas  Plants 

Very  satisfactory  by-product  yields 
and  operating  results  are  being  obtained 
from  all  of  the  Becker  oven  plants  which 
have  been  put  into  operation. 


Zilzvaukee,  Michigan 

Mr.  J.  A.  Brown  has  reported  the  re¬ 
sults  of  a  year’s  operation  of  the  Zil- 
waukee  plant  of  the  Consumers  Power 
Company.  Using  a  Logan  County,  W. 
Va.,  coal,  a  coking  time  varying  from 
12  hours  to  22  hours,  and  an  average 
maximum  flue  temperature  of  2250°  F., 
the  following  yearly  average  yields  per 
net  ton  dry  coal  were  obtained : 


Total  Gas  .  11,790  cu.ft.  of  580  B.t.u. 

Tar  .  11.4  gal. 

NH3  . .  6.0  lb. 

Total  dry  coke  .  1340  lb. 


Mr.  Brown  states  that  the  operating 
and  maintenance  costs  are  very  low  and 
very  satisfactory. 

Lynn ,  Massachusetts 

The  plant  of  the  Lynn  Gas  and  Elec¬ 
tric  Company  is  equipped  with  two  7-ft. 
Koppers  producers.  At  the  present  time 
this  plant  is  operating  at  its  rated  cokmg 
time  of  12  hours  gross,  on  fuel  gas  made 
in  a  single  producer  from  a  mixture  of 
nut  coke  with  50%  wet  breeze.  A  coal 
gas  of  unusually  high  B.t.u.  value  is  be¬ 
ing  obtained  at  this  plant. 

Winnipeg,  Manitoba 

The  results  of  six  months’  operation 
at  the  Winnipeg,  Manitoba,  plant  have 
been  discussed  by  Hugh  McNair,  Mgr., 
in  an  important  paper  appearing  in  the 
Gas  Age-Record,  July  25,  1925,  pp.  107- 
110. 

Whereas  34  men  were  required  for 
carbonizing  labor  on  the  former  plant, 
the  Koppers  plant  requires  only  18  men, 
and  Mr.  McNair  states: 

“The  comparative  operating  costs  for 
the  two  systems  of  carbonization  are : 
(1)  on  the  horizontal  retorts,  the  make 
of  gas  for  a  period  of  six  months  previ¬ 
ous  to  the  installation  of  the  coke  ovens 
was  263,378,000  cu.ft.,  at  a  cost  of  11.28 
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cents  for  labor  per  1000  cu.ft.  of  gas 
made;  (2)  on  the  Koppers  gas  coke 
ovens  for  the  first  six  months  since  the 
battery  went  into  operation,  the  gas 
manufactured  was  263,810,000  cu.ft.,  and 
the  labor  cost  per  1000  cu.ft.  of  gas  made 
was  7.77  cents,  or  a  saving  on  carboniz¬ 
ing  labor  alone  of  over  $9,000  in  the  six 
months. 

“There  has  also  been  a  considerable 
saving  in  the  amount  of  coke  used  for 
fuel  purposes.  Previous  to  the  installa¬ 
tion  of  the  ovens,  the  coke  used  for  bench 
fuel  was  32.4  lbs.  per  1000  cu.ft.  of  gas 
manufactured,  whereas  on  the  oven  bat¬ 
tery  the  amount  of  coke  used  on  the  pro¬ 
ducer  was  26.11  lbs.  per  1000  cu.ft.  of 
gas  manufactured.” 

These  savings  are  still  more  impressive 
when  it  is  noted  that  during  this  six- 
months’  period  the  Koppers  ovens  were 
being  operated  on  an  average  coking  time 
of  23j4  hours,  or  at  only  one-half  their 
rated  capacity.  A  gas  yield  of  13,500 
cu.ft.  of  500  to  515  B.t.u  gas  without 
steaming,  is  reported. 

With  regard  to  coke  sales,  he  states, 
“The  hard  coke  took  so  well  in  the  Win¬ 
nipeg  market  last  year  that  we  could 
easily  have  sold  four  times  more  than  our 
output.”  Coke  is  sold  not  only  for  do¬ 


mestic  use,  but  is  extensively  used  by 
local  foundries.  Nut  coke  has  been  used 
very  successfully  for  street-car  heating. 

The  plant  has  functioned  very  satis¬ 
factorily  in  spite  of  the  extremely  low 
temperatures  which  occur  in  Winnipeg 
in  the  winter  months,  and  the  men  ex¬ 
press  themselves  as  being  highly  pleased 
with  the  working  conditions. 

Description  of  Koppers  Company 
Coal  Gas  Plants 

Plant  of  the  Northern  Indiana  Gas  and 
Electric  Company,  Fort  Wayne,  In¬ 
diana 

At  Fort  Wayne,  Indiana,  The  Kop¬ 
pers  Company  has  constructed  and  put 
into  operation  a  5,000,000  cu.ft.  gas  plant. 

The  nineteen  6.8  ton  Becker  ovens, 
when  operating  on  a  12-hour  coking  time, 
will  have  a  daily  carbonizing  capacity  of 
260  net  tons  of  coal,  and  the  daily  coal 
gas  output  will  be  approximately  3,000,- 
000  cubic  feet.  Two  8*4  ft.  Koppers 
producers  furnish  fuel  gas  for.  under¬ 
firing  the  ovens. 


Plant  of  the  Winnipeg  Electric  Railways  Company. 
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The  coal  and  coke  handling  equipment 
includes  a  screening  station  for  prepar¬ 
ing  domestic  and  metallurgical  coke.  An 
excellent  coke  is  being  produced  from  a 
mixture  of  Eagle  and  Beckley  seam  coals. 

A  by-product  plant  recovers  tar  and 
ammonia  in  the  form  of  ammonium  sul¬ 
fate. 

The  installation  includes  two  9-ft. 
Western  Gas  carburetted  water  gas  ma¬ 
chines  with  automatic  controls  and  back 
blast  apparatus. 

Additional  equipment  includes  a 
2,000,000  cu.ft.  gas  holder,  and  a  750 
h.p.  boiler  plant  equipped  with  automatic 
stokers. 

Plant  of  the  Consumers  Power  Co., 
Jackson,  Michigan 

Since  last  year’s  report  was  written, 
The  Koppers  Company  has  erected  and 
put  into  operation  a  battery  of  fifteen 
4.35  ton  Becker  type  gas  ovens  at  Jack- 
son,  Michigan.  These  ovens  have  a 
length  of  17  ft.  6y  in.,  a  height  of  9  ft. 
§y2  in.,  and  an  average  width  of  13J4" 
with  a  y"  longitudinal  taper. 

One  8  ft.  6  in.  Koppers  producer  fur¬ 
nishes  fuel  gas  to  heat  the  ovens. 

Plant  of  the  Rochester  Gas  and  Electric 
Company,  Rochester,  New  York 

The  Rochester  Gas  and  Electric  Com¬ 
pany  has  awarded  to  The  Koppers  Com¬ 


pany  a  contract  for  the  construction  of 
thirty-seven  6.58  ton  Becker  ovens.  These 
ovens  will  have  a  length  of  19  ft.  1  in., 
a  height  of  13  ft.  0  in.,  and  an  average 
width  of  13J4  in.  with  a  longitudinal  ta¬ 
per  of  y  inch.  The  rated  daily  carbon¬ 
izing  capacity  is  487  net  tons  of  coal. 

Four  8  ft.  6  in.  ring  feed  producers 
will  supply  fuel  gas  for  underfiring  this 
battery.  The  installation  includes  con¬ 
densing  equipment,  and  a  direct  process 
ammonium  sulfate  recovery  plant  to 
handle  both  gas  oven  and  vertical  retort 
gas. 

Plant  of  the  Consolidated  Gas  Company, 
New  York  City 

The  Koppers  Company  is  building  for 
The  Consolidated  Gas  Company  a  20,- 
000,000  cu.ft.  coal  gas  plant  at  Hunts 
Point,  New  York  City.  The  contract  in¬ 
cludes  two  batteries  of  full  size  Becker 
ovens,  a  by-product  plant  for  the  recovery 
of  tar  and  ammonium  sulfate,  and  coal 
and  coke  handling  equipment.  Eight  10 
ft.  and  two  7  ft.  Koppers  producers  will 
supply  fuel  gas  for  underfiring  the  ovens. 

The  ovens  will  have  a  length  of  40  feet 
8  inches,  a  height  of  13  feet  and  an  aver¬ 
age  width  of  14  inches  with  a  longitudinal 
taper  of  iy2  inches.  The  rated  daily  car¬ 
bonizing  capacity  is  1750  net  tons  of  coal. 


COMPLETED  OVENS 

Plant 

Location 

No.  of 
Ovens 

Annual  Coal 
Carbonizing 
Capacity  Tons 

Trumbull  Cliffs  Furnace  Co. 

Warren,  Ohio 

47 

441,600 

Carnegie  Steel  Co. 

Clairton,  Pa. 

366 

3,000,000 

Bethlehem  Steel  Co. 

Buffalo,  N.  Y. 

114 

920,000 

By-Products  Coke  Corp. 

So.  Chicago,  Ill. 

110 

1,000,000 

Compagnie  des  Mines  de  Vicoigne, 
Noeux  et  Drocourt 

Douai.  France 

25 

216,000 

UNDER  CONSTRUCTION 

Illinois  Steel  Co. 

Gary,  Ill. 

138 

1,195,740 

Republic  Iron  and  Steel  Co. 

Birmingham,  Ala. 

57 

558,200 

Jones  and  Laughlin 

Woodlawn,  Pa. 

122 

1,024,000 

Usines  Metallurgiques  de  Chatelineau 

Charleroi,  Belgium 

31 

268,000 
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Other  By-Product  Oven  Con¬ 
struction  . 

In  addition  to  the  gas  plants  which 
have  been  described,  the  following 
Becker  ovens  have  been  completed  or  un¬ 
dergoing  construction  during  the  past 
year. 


The  Koppers  Company  has  made  ar¬ 
rangements  with  La  Societe  Anonyme  de 
Carbonization  et  de  Distillation  des  Com¬ 
bustibles,  of  Paris,  to  build  Becker  ovens 
in  certain  European  countries.  This  con¬ 
cern,  in  association  with  The  Koppers 
Company,  has  built  the  French  and  Bel¬ 
gian  plants  listed  on  opposite  page. 
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REPORT  OF  RUSSELL  ENGINEERING  COMPANY 


D.  B.  Sutherland,  St.  Louis,  Mo. 


Oven  Plant  at  Quincy,  Ill. 


The  Russell  Engineering  Company 
has  completed  the  installation  of  a 
new  coal  carbonizing  plant  for  the 
Quincy  Gas,  Electric  &  Heating  Com¬ 
pany  at  Quincy,  Illinois. 

The  new  plant,  replacing  one  consist¬ 
ing  of  eight  hand-operated  benches  of 
stop  end  sixes,  was  built  on  the  site  of 
the  old  benches  and  was  built  in  two  sec¬ 
tions  to  avoid  complete  dependence  on 


the  water  gas  equipment  during  the  con¬ 
struction  period. 

The  new  installation  comprises  fifteen 
horizontal  gas  ovens ;  one  separate  chim¬ 
ney  for  the  entire  battery;  oven  housing; 
floors  and  galleries ;  oven  operating  ma¬ 
chinery  and  outside  producer  plant  for 
supplying  hot  gas  to  heat  the  ovens ;  the 
coal  and  coke  handling  machinery  being 
furnished  by  the  gas  company  themselves. 


General  View  of  Plant  from  Pusher  Side,  Showing  Pusher,  Oven  Housing,  and  Coal  and  Coke  Handling 

Equipment. 
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View  on  Discharge  Side  of  Ovens,  Showing  Quench¬ 
ing  Tower  in  Action,  also  Coke  Guide,  Coke  Wharf 

and  Chimney. 

The  ovens  are  arranged  in  units  of 
three  with  pier  walls  between;  each  pier 
wall  having  a  heavy  buckstay  at  each  end. 
The  oven  chambers  are  each  12"  wide, 
high  inside  and  13'-3"  long  over 
all.  The  design  contemplated  carboniz¬ 
ing  4000  pounds  of  coal  in  12  hours  but 
in  practice  this  has  been  exceeded  by 
about  10%.  The  fifteen  ovens  were  rated 
at  600,000  cu.ft.  of  gas  per  24  hours  but 
have  produced  up  to  150,000  cu.ft.  per 
unit  of  three  ovens  when  the  gas  was  re¬ 
quired. 

Recuperation  is  provided  for  heating 
the  secondary  air,  divided  into  several 
units  with  separate  control  for  each.  The 
oven  heating  system  consists  of  vertical 
combustion  flues  with  air  and  gas 
dampers  arranged  to  control  the  combus¬ 
tion  in  any  group  of  flues.  All  flues  are 
accessible  for  cleaning  and  inspection  and 
all  dampers  are  easily  reached. 

A  separate  outside  chimney  of  rein¬ 
forced  radial  hollow  tile  carries  away  the 
waste  gas  from  the  entire  battery. 

The  ovens  are  fitted  with  flexible  self- 
sealing  doors  seating  and  clamped  to 


heavy  cast  frames  which  are  held  against 
the  brickwork  by  adjustable  bracing  at¬ 
tached  to  the  buckstays. 

The  gas  offtakes  are  10"  diameter  and 
discharge  directly  into  the  scrubber 
standpipes,  one  for  each  oven.  The  scrub¬ 
ber  pipes  are  fitted  with  valves  to  shut 
off  the  ovens  while  charging  and  seal  pots 
at  their  lower  ends.  The  upper  ends  con¬ 
nect  directly  to  the  gas  collecting  main 
and  a  spray  nozzle  is  located  at  the  top 
of  each  pipe.  The  overflow  from  the 
seal  pots  is  carried  to  a  separating  well 
from  which  a  pump  returns  the  liquor  to 
the  sprays. 

The  ovens  are  protected  from  the 
weather  by  a  roof  covering  which  covers 
the  ovens  and  also  extends  over  the 
pusher  floor  and  coke  guide  floor  on  the 
discharge  side.  The  roofing  is  composed 
of  asbestos  protected  corrugated  sheets 
supported  on  steel  framework. 

Floors  are  provided  at  the  pusher  level 
on  both  sides  of  the  ovens  and  at  the  ends 
and  on  top  of  the  ovens  for  charging  and 
to  give  access  to  the  standpipes. 


View  of  Pusher  Side  of  Ovens,  Showing  Pusher 
Machine  Details,  Oven  Door  Construction  and  Pipe 

Gallery. 


929 


View  of  Top  of  Ovens,  Showing  Charging  Larry, 
Charging  Holes,  Gas  Offtakes  and  Standpipes. 


The  lower  floors  are  of  reinforced  con¬ 
crete  supported  on  steel  beams  and  col¬ 
umns  while  the  floor  over  the  oven  is  of 
steel  plate  and  grating  supported  by  the 
buckstays.  Stairways  are  provided  to  give 
easy  access  to  all  levels. 

The  oven  operating  machinery  con¬ 
sists  of  pusher-leveler-door  extractor ; 
coal  charging  larry;  door  extractor  and 
coke  guide  on  discharge  side  and  hot  coke 
car. 

The  pusher  and  coal  larry  are  motor 
driven,  the  coke  guide  and  door  machine 
is  hand-operated.  The  coke  car  is  oper¬ 
ated  by  a  motor-driven  cable  haul  with 
controls  located  at  convenient  points  for 
operation  by  the  man  on  the  coke  guide. 

The  ovens  are  heated  by  hot  producer 
gas  generated  in  a  10-ft.  diameter  Chap¬ 
man  producer.  Two  producers  are  in¬ 
stalled,  one  for  reserve.  They  are 
equipped  with  automatic  coal  feed,  float¬ 
ing  agitator  and  steam  blowers  for  in¬ 
troducing  air  and  steam  under  the  fuel 
bed.  These  producers  were  installed  to 


permit  the  use  of  Illinois  coal  for  fuel, 
but  have  also  been  successfully  operated 
with  coke  and  various  mixtures  of  coal 
and  coke. 

The  gas  leaving  the  producer  is  freed 
of  soot  and  dust  by  a  cyclone  dust  ar¬ 
rester  and  a  series  of  soot  legs  before  en¬ 
tering  the  oven  settings.  The  cyclone  dust 
arrester,  soot  legs,  and  gas  mains  are 
lined  with  4^4"  fire  brick  and  insulated 
with  sil-o-cel  between  the  shell  and  the 
fire  brick  lining.  Suitable  cleanout  and 
explosion  doors  are  provided  as  well  as 
steam  blowers  for  removing  soot  and 
dust  from  the  gas  mains. 

The  coal  is  brought  from  the  coal 
shed  to  a  crusher  and  then  taken  to  an 
overhead  bunker  by  a  skip  hoist.  The 
bunker  is  located  at  the  end  of  the  oven 
battery  and  is  divided  into  compartments 
to  hold  gas  coal  for  the  ovens  and  pro¬ 
ducer  fuel. 

The  coke  car  containing  a  charge  of 
hot  coke  is  run  into  the  quenching  tower 
where  the  coke  is  automatically  quenched. 
The  amount  of  water  used  has  been  de¬ 
termined  by  experiment  as  that  giving 


View  on  Producer  Floor,  Showing  Producer  Tops, 
Agitator  Mechanism,  Fuel  Chutes  and  Gas  Flue. 
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View  under  Pusher  Floor,  Showing  Producer  Gas  Flues,  Gas  Connections  to  the  Settings  and  Liquor 

Circulating  Pump  at  Separating  Well. 


best  results  and  is  the  same  for  each 
charge.  The  overhead  tank  is  automat¬ 
ically  refilled  by  a  pump  as  soon  as  the 
car  leaves  the  tower.  The  coke  is  dis¬ 
charged  on  to  a  wharf  and  pit  from 
which  a  skip  hoist  takes  it  to  the  coke 
screening  plant. 

The  labor  required  to  operate  the 
ovens  consists  of  the  three  plant  foremen, 


each  working  eight  hours,  who  operate 
the  pusher  machine  and  two  men,  one  for 
the  coke  side  and  one  on  top  of  the  ovens, 
one  each  of  two  ten-hour  shifts.  An  ad¬ 
ditional  man  takes  care  of  the  coal  and 
coke-handling  equipment. 

The  accompanying  views  show  the 
ovens,  machinery,  buildings,  producers, 
quenching  tower  and  other  equipment. 


New  Plant  at  St.  John,  New  Brunswick 


The  old  carbonizing  equipment  of  the 
New  Brunswick  Power  Company  con¬ 
sisted  of  eight  arches  and  benches  of 
stop  end  sixes  built  back  to  back;  six  in 
one  stack  and  two  in  another.  The  orig¬ 
inal  stack  of  six  benches  was  in  such 
shape  that  it  was  decided  to  install  new 
equipment  of  modern  design,  including 
benches  of  through  sixes,  a  pusher  ma¬ 
chine  operating  on  elevated  floors,  and 
other  auxiliary  equipment. 

It  was  decided  to  utilize  the  present  re¬ 


tort  house  which  required  the  removal  of 
the  old  benches  to  provide  room  for  the 
new  ones ;  and  as  the  plant  included  no 
water  gas  equipment,  it  was  necessary  to 
keep  four  of  the  old  benches  in  operation 
to  maintain  the  gas  supply  during  the 
construction  of  the  new  work.  Four  of 
the  benches  in  the  stack  of  six  were  re¬ 
moved  and  the  remaining  two,  properly 
braced  to  permit  operation,  together  with 
the  stack  of  two  benches  fulfilled  this  re¬ 
quirement. 
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The  removal  of  the  four  benches  pro¬ 
vided  room  for  the  installation,  at  this 
time,  of  two  arches  and  benches  of  11'- 
6"  through  sixes.  The  arches  were  ar¬ 
ranged  with  provision  for  extension  after 
the  new  benches  are  running  when  the 
other  stop  end  benches  can  be  removed. 

The  benches  have  silica  retorts  com¬ 
posed  of  long  sections  with  fire  clay 
heads,  silica  settings  and  furnace  arches. 


Recuperation  is  provided  for  both  pri¬ 
mary  and  secondary  air  and  superheated 
steam  is  mixed  with  the  primary  air  be¬ 
fore  it  passes  under  the  grates. 

To  further  assure  their  efficiency  the 
benches  are  equipped  with  the  scrubber 
standpipe  system  of  latest  design.  This 
system  consists  of  two  vertical  stand¬ 
pipes  for  each  bench,  down  which  a  spray 
of  liquor  washes  all  carbon,  tar  or  other 
heavy  matter ;  draining  into  seal  pots 
and  then  over-flowing  into  a  separating 
well.  The  falling  spray  scrubs  and  cools 
the  gas  and  thoroughly  flushes  the  in¬ 
terior  of  the  standpipes. 

A  motor  driven  pump  recirculates 
liquor  from  the  separating  well  to  the 
standpipe  sprays. 

The  old  operating  floor  was  at  grade 
level  and  access  to  the  furnaces  was  se¬ 
cured  by  pits  covered  with  floor  plates  lo¬ 
cated  in  front  of  the  benches.  To  provide 
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for  the  deeper  furnaces,  the  new  benches 
were  built  with  the  operating  floor  level 
about  five  feet  above  grade  and  new  oper¬ 
ating  floors  of  reinforced  concrete  sup¬ 
ported  on  steel  beams  were  built  at  that 
level.  By  utilizing  the  old  pits  a  good 
clear  space  was  provided  for  working  the 
furnace  and  for  access  to  the  recuperator 
flues. 

While  the  retorts  are  charged  by  hand, 
they  are  discharged  by  a  pusher  machine 
of  the  latest  design  for  this  type  of  plant. 
This  pusher  was  developed  from  the 
“hand  pusher”  to  fill  the  need  for  a  ma¬ 
chine  that  would  do  the  work  quicker 
with  less  hard  work  on  the  part  of  the 
operator  and  still  be  reasonably  low  in 
cost.  The  machine  travels  on  rails  set 
in  the  concrete  floor  and  is  ruggedly  con¬ 
structed  to  insure  long  life  and  a  mini¬ 
mum  of  maintenance. 

A  hand  crank  is  conveniently  located 
on  the  operator’s  platform  by  means  of 
which  the  machine  is  moved  along  the 


track.  By  releasing  one  clutch  and  en¬ 
gaging  another,  the  same  crank  is  used  to 
raise  or  lower  the  ram  to  the  level  of  any 
one  of  the  three  tiers  of  retorts. 

The  ram  itself  is  driven  by  a  motor 
through  a  reduction  gear  and  is  operated 
by  reversing  controller  located  on  the 
operator’s  platform.  Limit  switches  are 
used  to  prevent  overtravel  of  the  ram. 

To  elevate  the  coal  charging  buggies 
from  the  old  coal  storage  shed  at  grade 
level  to  the  new  charging  floor  level  an 
inclined  runway  was  built.  An  electric¬ 
ally  driven  conveyor  chain  with  special 
links  to  engage  the  axle  of  the  buggies 
takes  the  buggies  up  the  incline  to  a 
level  section  at  the  top  where  the  links 
dis-engage  the  axle  and  the  buggies  roll 
onto  a  platform  scale  where  the  coal  is 
weighed. 

The  accompanying  cuts  show  a  cross 
section  through  the  St.  John  retort  house 
with  the  new  equipment  and  the  general 
design  of  the  pusher  machine. 


Installation  at  Ypsilanti,  Michigan 


Several  years  ago  these  pages  included 
a  description  of  a  new  plant  at  Ypsilanti, 
Michigan,  consisting  of  two  benches  of 
through  sixes  with  retort  house,  hand 
pusher  and  other  auxiliary  equipment. 
Due  to  increased  sendout  and  the  fact 
that  some  stop  end  benches  still  in  use 
had  to  be  replaced,  it  was  decided  to  ex¬ 
tend  the  through  bench  installation  to 
take  care  of  the  gas  requirements. 

/ 

The  addition  being  built  at  this  time 
includes  three  benches  of  through  sixes 
with  the  necessary  housing  and  other 
equipment. 

The  benches  have  silica  retorts  and  set¬ 
tings  with  fire  clay  heads  and  are  sup¬ 
plied  with  ample  recuperation  for  heating 


both  primary  and  secondary  air.  Steam, 
superheated  by  means  of  the  waste  heat, 
is  mixed  with  the  primary  air  and  the 
mixture  of  air  and  superheated  steam 
supplied  under  the  grates. 

These  benches  differ  from  this  type  as 
usually  built  in  that  the  furnaces  are  lo¬ 
cated  on  the  charging  side  instead  of  on 
the  discharging  side.  This  arrangement 
was  adopted  as  coal  is  used  for  fuel  and 
charged  from  larries  running  on  the 
charging  side  floor. 

The  new  benches  are  equipped  with 
the  latest  design  of  scrubber  standpipes, 
one  for  each  vertical  tier  of  retorts.  The 
seal  pots,  one  for  each  standpipe,  are  lo¬ 
cated  at  the  basement  floor  level  and  the 
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overflow  from  them  carried  in  an  8"  pipe  by  a  hand  pusher  and  falls  into  Mc- 
to  a  separating  well  at  the  end  of  the  Donald-Mann  Coke  Quenching  Chutes, 
building.  Coke  cars  running  on  a  track  in  the  base¬ 

ment  remove  the  coke  from  the  retort 
The  coke  is  discharged  from  the  retorts  house. 


REPORT  OF  THE  WEST  GAS  IMPROVEMENT  COMPANY, 

NEW  YORK  CITY 


GLOVER-WEST  VERTICAL  RETORTS— CONTINUOUS  TYPE 


F.  J.  Kennedy,  New  York  City 


2,500,  M  cu.ft.  Glover-West  Vertical  Retorts  at  Malden,  Mass. 


Malden,  Mass.  into  operation  in  February  last  and  the 

The  2,500,000  cu.ft.  Glover-West  in-  following  is  a  comparative  statement  of 
stallation  at  Malden,  Mass.,  was  brought  the  guarantees  and  results  obtained: 


Operating  Results 

Guarantees 

Gas  made,  cu.ft.  per  day, 

1,837  M 

1,710  M 

Make  per  retort,  cu.ft., 

63,315 

60,000 

Calorific  Value,  B.t.u.’s  per  cu.ft., 

517 

500 

Cubic  feet  per  lb.  of  coal, 

7.03 

6.5 

B.t.u.  per  lb.  of  coal, 

3,635 

3,250 

Furnace  fuel  lbs.  of  coke  per  net  ton  of  coal, 

230 

300 

Tar  per  net  ton  of  coal,  gallons, 

14.3 

12.6 

Coal  carbonized, 

Westmoreland 

Westmoreland 
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First  and  second  Glover-West  plants  at  Vancouver,  B.  C.  Combined  capacity  3,500,000  cu.ft.  per  day. 


Installation  of  Glover- West  Continuous  Vertical  Retorts,  Toronto,  Ont.  5,000,000  cu.ft.  capacity. 
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Vancouver,  B.  C. 

The  second  installation  at  Vancouver, 
B.  C.  of  2,500,000  cu.ft.,  which  was  con¬ 
tracted  for  with  the  B.  C.  Electric  Rail¬ 
way  Company  on  March  31st,  1924,  com¬ 
menced  gas  making  on  December  21st 
of  the  same  year.  The  West  Gas  Im¬ 
provement  Company’s  'contract  included 
the  foundations,  complete  installation  of 
one  battery  of  40  Glover-West  retorts, 


producers,  retort  house  building,  waste 
heat  boiler  equipment,  coal  and  coke 
handling  plant,  and  a  waste  heat  boiler 
for  the  1,000  M.  cu.ft.  Glover-West  plant 
erected  in  1921. 

Toronto,  Ont. 

The  construction  work  on  the  5,000,- 
000  cu.ft.  per  day  plant  for  the  Con¬ 
sumers’  Gas  Company  of  Toronto,  was 


Interior  photograph  producer  side  of  Toronto  plant  under  construction. 

937 


commenced  in  March  last  and  the  plant 
will  be  set  in  operation  towards  the  end 
of  the  year. 

This  plant  is  being  built  within  the 
walls  of  a  horizontal  retort  house  and 
the  new  five  million  plant  will  occupy  the 
same  space  as  1,500,000  cu.ft.  of  hori¬ 
zontal  retorts. 

The  new  coal  and  coke  handling  plant 
has  been  arranged  to  link  up  with  the 
existing  conveying  and  storage  systems. 
The  new  conveyors  comprise  large  capac¬ 
ity  lip-bucket  conveyors  (in  duplicate), 
encircling  the  retort  benches,  one  to 
handle  coal  at  the  rate  of  80  tons  per 
hour  to  the  overhead  coal  bunkers  and 
the  other  to  handle  a  similar  volume  of 
coke.  These  conveyors  are  arranged  so 
that  each  may  act  as  a  standby  to  the 
other.  Coal  is  brought  from  the  existing 
store  to  the  lip-bucket  conveyors  by  belt 
and  is  automatically  weighed  en  route  and 
the  coke  is  taken  from  the  house  by 
an  inclined  bucket  conveyor  across  the 


yard  to  the  existing  screening  plant.  Coke 
required  for  producer  fuel  is  tipped 
directly  from  the  lip-bucket  conveyors  to 
a  fuel  storage  hopper  from  which  it  is 
taken  by  a  monorail  system  to  the  pro¬ 
ducer  firing  doors.  The  retorts  are  set 
in  units  of  four  in  8  benches  of  eight  re¬ 
torts,  each  bench  being  equipped  with 
individual  producer  of  the  open-front 
step  grate  design,  and  with  its  own  brick- 
lined  steel  chimney. 

The  installation  is  equipped  with  waste 
heat  recovery  plant,  two  steam  boilers 
with  exhaust  fan  units  being  erected  in¬ 
side  the  retort  house.  Each  boiler  is 
connected  to  four  benches  by  means  of  a 
firebrick  and  Sil-o-cel  lined  steel  flue  and 
the  bench  chimneys  used  only  for  by¬ 
pass  purposes. 

Springfield ,  Mass. 

This  plant  as  built  in  1914  comprised 
48  Glover- West  continuous  vertical  re¬ 
torts,  and  has  this  year  been  extended  by 
the  addition  of  a  further  twelve  retorts 
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Installation  of  Glover-West  Continuous  Vertical  Retorts,  Springfield,  Mass.  2,600,000  cu.ft.  capacity. 
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and  the  heating  system  modified  to  the 
West  Gas  Improvement  Company’s  latest 
practice.  The  whole  installation  is  now 
of  2,600  M.  cu.ft.  daily  capacity.  The 
work  of  installing  two  waste  heat  boiler 
units  is  now  in  progress. 


Fargo ,  N.  D. 

A  contract  has  been  received  from  the 
Northern  States  Power  Company  (H. 
M.  Byllesby,  Chicago  engineers),  for 
a  complete  installation  of  three  benches 
of  Glover- West  retorts  of  a  total  capac- 


Glover-West  Plant  at  Portland,  Maine.  750,000  cu.ft.  extension  now  in  hand. 


300  h.p.  Waste  Heat  Boiler  at  Vancouver  No.  2  Glover-West  Vertical  Retort  Plant. 
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ity  of  800  M.  cu.ft.  per  day,  complete 
with  coal  and  coke  handling  plant,  coke 
storage  hoppers,  waste  heat  boiler,  etc. 
The  field  work  on  this  contract  was  com¬ 
menced  in  August. 

Portland ,  Me. 

A  contract  for  an  extension  to  the 
Glover-West  plant  built  in  1915  has  been 
entered  from  the  Portland  Gas  Light 
Company,  Portland,  Maine,  and  the 
work  of  building  a  battery  of  750  M.  cu.¬ 
ft.  per  day,  together  with  retort  house 
building,  is  in  progress.  The  foundations 
which  are  being  constructed  to  permit  of 
a  future  extension  are  of  pre-cast  rein¬ 
forced  concrete  piles,  of  an  average 
length  of  65  feet,  with  a  cross  section 
of  16"  square. 

Waste  Heat  Recovery 

The  Glover- West  system  of  continu¬ 
ous  carbonization  in  vertical  retorts  has 
always  been  notable  for  remarkably  low 
fuel  results,  obtained  by  first  preheating 
the  secondary  air  by  passing  it  around 
the  bottoms  of  the  retorts  to  extract  heat 
from  the  outgoing  coke  and  then  by 
transference  of  further  heat  to  the  air 
from  the  waste  gases  from  the  benches. 
Further  economy  in  fuel  results  have  also 
been  obtained  by  the  practice  of  steam¬ 
ing. 

It  has  been  found  impossible,  however, 
to  take  full  advantage  of  the  heat  re¬ 


maining  in  the  waste  gases  by  using  them 
solely  to  preheat  the  air  required  in  the 
combustion  chambers,  as  the  air  is  heated 
to  within  the  practicable  limit  below  the 
waste  gas  temperature;  consequently,  the 
generation  of  steam  presented  itself  as 
the  best  way  to  effect  further  economy 
of  fuel  utilization. 

It  is  now  general  practise  to  install 
waste  heat  boilers  with  Glover-West 
plants  and  extraordinary  results  have 
been  obtained. 

The  earlier  waste  heat  boilers  installed 
were  of  the  water  tube  type  operated 
under  natural  draft  without  attempting 
to  extract  the  maximum  amount  of  heat 
from  the  gases,  but  during  the  last  five 
3^ears  fire-tube  boilers,  specially  designed 
for  full  utilization  of  the  heat  available, 
have  been  adopted. 

The  boiler  consists  of  a  drum  with  in¬ 
let  and  outlet  products  chambers  connec¬ 
ted  together  by  a  number  of  empty  and 
straight  fire-tubes  of  great  length  relative 
to  their  bore  through  which  the  hot  gases 
are  drawn  at  a  high  velocity  by  means  of 
an  exhaust  fan. 

The  fire-tube  type  of  boiler  has  been 
adopted  on  some  60  installations  of 
Glover-West  vertical  retorts  and  the  fol¬ 
lowing  data  is  extracted  from  a  paper 
read  in  1923  by  Mr.  J.  S.  Thorman  of 


Total  coke  used  per  24  hours  (weighed) 

77,056  lbs. 

Total  water  evaporated  from  and  at  212  degrees  Fahr. 

443,874  lbs. 

Actual  steam  produced  per  24  hours  at  115  lbs.  pressure 
Actual  steam  produced  per  lb.  of  fuel  used  in  producers 

402,790  lbs. 

(2^4  per  cent  moisture) 

Actual  steam  produced  per  lb.  of  fuel  used  in  producers 

5.27  lbs. 

(dry  basis) 

5.36  lbs. 

Steam  equivalent  for  power  for  induced  draft — per  cent 

of  total  raised 

5.84  per  cent 

Total  coal  used  during  test — short  tons 

257.6 

Total  gas  made  during  test 

Steam  evaporation  from  and  at  212  deg.  Fahr.  per  M. 

3,300,000  cu.ft. 

cu.ft.  gas  made 

134.5  lbs. 
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the  Gas  Light  &  Coke  Company  in  order 
to  show  what  results  are  possible. 

At  the  present  time  the  following  in¬ 


stallations  of  Glover- West  vertical  retorts 
in  the  U.  S.  A.  and  Canada  have  been  or 
are  being  equipped  with  boilers  of  this 
type : 


Vancouver,  B.  C.,  No.  1  plant 
Vancouver,  B.  C.,  No.  2  plant 
Toronto,  Ont. 

Malden,  Mass. 

Springfield,  Mass. 

Fargo,  N.  D. 


1  boiler 

1  boiler 

2  boilers 

1  boiler 

2  boilers 
1  boiler 


to  give 


120  boiler  horse  power 
300  boiler  horse  power 
600  boiler  horse  power 
300  boiler  horse  power 
270  boiler  horse  power 
85  boiler  horse  power 


Total  boiler  horse  power 


1,675 


The  Glover-West  System  of  Continuous 
Coal  Carbonization 

In  the  Glover-West  system,  coal  is  con¬ 
tinuously  carbonized  in  vertical  retorts. 
Coal  is  fed  by  gravity  at  intervals  of  2 
hours  from  overhead  coal  bunkers 
through  a  quick  action  rotary  coal  valve 
into  an  auxiliary  two-hour  feed  hopper 
from  which  the  coal  descends  by  gravity 
into  the  retort  at  a  rate  automatically 
governed  by  the  speed  of  a  coke  extrac¬ 
tor  at  the  retort  base.  The  coal  on  its 
passage  down  the  retort  is  carbonized 
by  externally  applied  heat  and  the  result¬ 
ant  coke  cooled  partly  by  the  passage 
around  the  bottom  of  the  retort  of  the 
secondary  air  required  for  the  combus¬ 
tion  of  producer  gas  in  the  bench  com¬ 
bustion  chambers  and  partly  by  the  ad¬ 
mission  of  steam  at  the  base  of  the  retort 
for  production  of  water  gas.  The  coke 
extractor,  of  helical  shape,  forms  a  rotat¬ 
ing  inclined  plane  down  which  the  coke 
gravitates  into  a  gas-tight  receiving  cham¬ 
ber  supported  on  an  overhead  girder 
floor  upon  which  the  retort  bench  is 
built.  A  door  on  this  coke  chamber  is 
opened  at  two-hour  intervals  and  the 
cool  coke  discharged. 

The  coal  gas  and  its  quota  of  intimate¬ 
ly  mixed  water  gas  passes  upwards 
through  the  coal  charge  into  a  vertical  as¬ 


cension  pipe  and  thence  through  a  gas 
valve  into  a  condensing  main.  It  will  be 
seen  that  the  retort  with  its  individual 
coal  valve  and  hopper,  gas  offtake  and 
valve,  and  coke  extractor  and  coke  re¬ 
ceiving  chamber  is  a  complete  individual 
gas-making  unit.  The  coke  extractor  is 
fitted  with  a  speed-regulating  device  so 
that  the  retort  can  be  operated  to  suit 
any  class  of  coal  desired,  while  the 
quality  of  gas  produced  can  be  varied  at 
will  by  the  amount  of  steam  introduced 
to  the  retort  base  and  consequently  the 
amount  of  diluent  water  gas  made. 

The  unqualified  success  of  the  Glover- 
West  System  of  Continuous  Carboniza¬ 
tion  in  Vertical  Retorts  has  been  conclu¬ 
sively  demonstrated,  under  actual  work¬ 
ing  conditions,  in  150  installations  at 
present  in  operation  in  this  country  and 
abroad. 

The  continued  confidence  which  the 
gas  industry  retains  in  the  system  is 
further  demonstrated  by  the  fact  that 
there  are  33  installations  under  course 
of  construction  at  the  present  time. 

At  the  present  moment,  therefore, 
there  are  183  Glover-West  installations 
in  operation  and  under  course  of  con¬ 
struction  of  which  17  are  for  gasworks 
in  the  U.  S.  A.  and  Canada. 
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The  chief  points  which  distinguish  the 
Glover-West  System  from  all  other  sys¬ 
tems  of  Continuous  Carbonization  in 
Vertical  Retorts  are: 

A.  The  particular  method  of  heating 
the  retort. 

B.  The  elliptical  shape  of  the  retort. 

C.  The  special  feature  in  the  design  by 
which  the  heat  of  the  coke  inside 
the  retort  is  utilized  for  raising  the 


steam  to  such  a  temperature  at  the 
base  of  the  retort  that  the  practice 
of  steaming  does  not  materially  af¬ 
fect  the  through-put  of  the  retort 

In  the  Glover- West  system,  the  highest 
temperature  is  not  located  a  fixed  distance 
down  the  retort  but  may  be  maintained  at 
the  top,  or  in  the  middle,  or  at  the  bottom, 
or  evenly  over  the  full  length  of  the  retort 
to  suit  the  class  of  coal  dealt  with  and 
the  degree  to  which  steaming  is  to  be 
carried  out. 

The  combustion  chambers  are  not  ar¬ 
ranged  down  the  sides  of  the  retorts  but 
are  arranged  across  the  retorts  in  a  hori¬ 
zontal  direction,  each  combustion  cham¬ 
ber  being  provided  with  its  own  fuel-gas 
nostrils,  separately  controlled,  with  suit¬ 
able  sight-holes  provided  for  inspecting 
the  interior  of  each  chamber. 

The  producer  gas  is  at  a  temperature 
of  about  650°C.  before  its  admission  to 
the  combusion  chambers,  and  the  secon¬ 
dary  air  is  raised  to  approximately  the 
same  temperature  by  utilizing  the  heat  of 
the  outgoing  coke  and  that  of  the  waste 
gases  from  the  combustion  chambers. 

The  admission  nostrils  for  the  fuel  gas 
are  of  a  graduated  design,  and,  owing  to 
the  ease  and  the  accuracy  with  which  the 
admission  of  the  secondary  air  can  be 
controlled  and  regulated,  complete  com¬ 
bustion  may  be  obtained  without  loss  due 
either  to  excess  of  air  or  excess  of  fuel 
gas. 

The  elliptical  design  of  the  Glover- 
West  retort  secures  a  natural  rigidity  on 
account  of  the  arched  shape  of  the  walls 
and,  as  there  are  no  stays  to  absorb  heat 
from  the  combustion  chamber,  the  whole 
surface  area  of  the  sides  of  the  retort  is 
in  immediate  contact  with  the  flame  of 
combustion. 


The  ends  of  the  retort,  in  plan,  at  the 
minor  axis,  are  in  the  form  of  a  curve 
continuous  with  the  curve  of  the  major 
sides,  so  that  there  are  no  corners  across 
which  the  charge  can  bridge  or  arch  over, 
and  the  coal  passes  evenly  down  the  re¬ 
tort  without  sticking  or  hanging  up. 


is  utilized  solely  for  the  purpose  of  car¬ 
bonizing  the  charge  of  coal ;  and  the  sensi¬ 
ble  heat  of  the  newly  formed  water-gas 
inside  the  retort  is  available  for  the  pur¬ 
pose  of  internally  heating  the  core  of  coal 
in  the  retort. 


Special  Design  for  Steaming 

Following  the  wide  publicity  given  by 
the  technical  press  to  the  results  of  vari¬ 
ous  tests  carried  out  upon  Glover-West 
installations  the  practice  of  steaming  has 
become  almost  universal. 

This  new  model  retort  consists  of  a 
standard  retort  superimposed  upon  a 
chamber  specially  designed  to  present  an 
enlarged  area  of  incandescent  coke  to  the 
incoming  steam  at  the  base  of  the  retort, 
so  that  the  steam  is  superheated  to  a  point 
approaching  the  temperature  of  dissocia¬ 
tion  before  it  actually  enters  the  retort 
proper. 

By  this  means  the  whole  of  the  avail¬ 
able  heat  from  the  combustion  chambers 


Design  of  Producers 

In  all  the  older  designs  of  producers  it 
was  customary  to  regulate  the  admittance 
of  primary  air  by  slot  openings,  either  in 
the  furnace  door  or  under  the  grate,  but 
the  liability  of  the  draught  to  become 
sharp  and  the  damaging  effect  of  sudden 
rushes  of  gas  going  forward  to  the  setting 
when  the  doors  were  open  for  cleaning 
or  clinkering  purposes  led  to  the  practice 
of  regulating  the  supply  of  primary  air 
by  means  of  the  main  dampers  of  the  set¬ 
ting.  After  some  years’  continuous  work¬ 
ing  under  these  conditions  the  saving  in 
fuel  and  the  increased  ease  of  working 
justified  the  abolition  of  doors  altogether. 
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Following  lengthy  experiments  and 
tests  carried  out  by  the  West  Gas  Im¬ 
provement  Company,  a  new  producer  has 
been  designed  in  which  the  formation  of 
clinker  is  practically  eliminated. 

The  area  of  the  grate  is  twice  as  large 
as  that  of  the  usual  design  so  that  the  gas 
travels  at  a  slow  speed  through  the  fuel 
bed  and  the  temperature  of  the  coke  is 
kept  low  enough  practically  to  eliminate 
the  formation  of  clinkers. 

Further,  the  disposition  of  the  grate  in 
relation  to  the  producer  gas  exit  is  such 
that  the  zone  of  maximum  temperature 
is  kept  low  in  the  fuel  bed  and  the  mini¬ 
mum  distance  through  the  fuel  occurs 
from  the  middle  of  the  grate.  In  the  usual 
design  of  grate,  the  shortest  path  between 


the  grate  and  the  producer  gas  exit  is 
from  the  top  of  the  grate,  resulting  in  the 
zone  of  maximum  temperature  being  lo¬ 
cated  towards  the  top  of  the  grate,  giving 
rise  to  the  formation  of  clinker  in  a  posi¬ 
tion  from  which  it  is  difficult  to  dislodge 
it. 

Moreover,  with  all  designs  of  grates 
hitherto  used  it  is  necessary  to  poke  and 
break  up  the  clinker  over  the  whole  sur¬ 
face  of  the  grate  about  every  four  hours, 
during  which  process  a  considerable  pro¬ 
portion  of  unconsumed  fuel  is  thrown  out 
of  the  furnace  and  generally  wasted;  in 
the  West  Gas  Improvement  Company’s 
new  design  it  is  found  necessary  to  re¬ 
move  ash  or  clinker  only  every  eight 
hours,  or  at  even  longer  intervals  when 
the  ash  is  favorable. 
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REPORT  OF  THE  U.  G.  I.  CONTRACTING  COMPANY, 

PHILADELPHIA,  PENNA. 


By  C.  J.  O’Donnell 


Since  the  submission  of  the  1924  re¬ 
port  to  the  Carbonization  Committee, 
The  U.  G.  I.  Contracting  Company  has 
installed  a  complete  coal  gas  plant  for 
the  Syracuse  Lighting  Company,  Syra¬ 
cuse,  N.  Y. 

This  plant  has  a  capacity  of  3,000,000 
cu.ft.  of  540  B.t.u.  gas  per  day. 

The  carbonizing  unit  consists  of  9 
benches  of  the  new  type  U.  G.  I.  Vertical 
Retorts,  having  a  cross  section  of  18"  x 
42"  at  the  base  and  10"  x  34"  at  the  top. 

Each  group  of  three  retorts  has  a  ca¬ 
pacity  of  approximately  5  net  tons  of 
coal. 


A  special  feature  of  the  carbonizing 
plant  is  the  new  design  of  cast  steel  bot¬ 
tom  mouthpieces,  which  will  eliminate  the 
necessity  for  repairs  that  was  formerly 
present  after  long  usage,  when  using  the 
old  type  of  cast  iron  mouthpieces. 

Another  feature  is  the  arrangement  of 
flushing  system  in  the  lower  take  off  con¬ 
nection,  eliminating  any  deposits  that  may 
be  produced  by  accumulation  of  breeze. 

This  scheme  reduces  the  operating 
costs  of  handling  the  lower  mains. 

The  benches  are  heated  by  two  10'6" 
U.  G.  I.  producers,  equipped  with  steam 
water  jackets,  for  production  of  low  pres¬ 
sure  steam. 


General  View— Looking  East— Retort  House— Boiler  House 

945 


General  View— Looking  West— Retort  House— Coke  Screening  Plant— Administration  Building 


The  coal  for  the  vertical  retort  plant 
is  handled  from  the  track  hopper  and 
delivered  to  a  Bradford  Breaker,  from 
whence  it  is  carried  by  belt  conveyors  to 
the  overhead  bins  in  the  retort  house. 


Coke  Screening  Plant 


The  hot  coke  from  the  retorts  is  de¬ 
livered  by  a  hot  coke  car  to  a  quenching 
tower,  and  thence  to  a  coke  wharf  and 
by  belt  conveyors  either  to  a  1000-ton 
screening  plant,  or  to  storage. 


This  screening  plant,  of  concrete  con¬ 
struction,  is  provided  with  conveyors, 
bins,  screens,  chutes,  etc.,  of  the  latest 
type  for  sizing  and  screening  the  coke. 

Special  spiral  chutes  are  provided  in 
the  screening  plant  to  reduce  the  break¬ 
age. 

The  gas  from  the  retort  house  is  passed 
through  a  U.  G.  I.  High  Duty  Condenser, 
and  Washer  Scrubber,  for  the  proper 
cooling.  It  is  then  handled  by  Conners- 
ville  Exhausters,  through  intensive  am¬ 
monia  scrubbers,  and  U.  G.  I.  Immersion 
Washer,  for  removal  of  final  traces  of  tar 
and  ammonia. 

At  the  outlet  of  the  immersion  washer 
the  gas  is  delivered  through  three  30' 
U.  G.  I.  Circular  Purifier  Boxes,  for 
final  distribution  to  the  holders. 

The  coal  and  coke  handling  equipment 
is  of  sufficient  size  to  take  care  of  9,000,- 
000  cu.ft.  of  gas  per  day,  and  the  gas¬ 
treating  plant  is  of  sufficient  size  to  take 
care  of  6,000,000  cu.ft.  of  gas  per  day. 

The  plant  has  been  in  operation  for 
about  five  months  of  smooth  operation, 
and  the  results  obtained  from  the  installa¬ 
tion  have  surpassed  expectations. 
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Vertical  Retort  Charging  Floor 


Waste  Heat  Boiler 
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The  coke  from  these  retorts  is  quite 
dense  in  structure,  and  larger  in  size  than 
coke  produced  on  smaller  size  retorts. 

Since  the  original  installation  was 
started  up,  The  Syracuse  Lighting  Com¬ 


pany,  Inc.,  have  awarded  a  contract  for 
installation  of  the  second  unit  of  the 
carbonizing  plant.  This  work  is  now  be¬ 
ing  carried  out,  and  the  plant  will  shortly 
have  a  capacity  of  6,000,000  cu.ft.  per 
day,  or  double  its  present  capacity. 


BETHLEHEM  STEEL  COMPANY— PRODUCERS 


The  U.  G.  I.  Contracting  Company 
during  the  past  year  has  installed  a  com¬ 
plete  producer  gas  plant  for  the  Bethle¬ 
hem  Steel  Company,  at  Bethlehem,  Penn. 

This  producer  plant  consists  of  two 
10'6"  U.  G.  I.  Producers,  complete  with 
grate  driving  mechanism,  blowers,  blast 
main,  etc.,  and  two  U.  G.  I.  Vertical 
Waste  Heat  Boilers,  with  exhausters, 

BUFFALO,  N.  Y, 

During  the  past  year  three  8'6"  diame¬ 
ter  U.  G.  I.  Producers  have  been  installed 
at  the  plant  of  the  Iroquois  Gas  Corpora-. 


tower  scrubbers  and  auxiliary  equip¬ 
ment. 

The  producer  gas  from  this  plant  is 
mixed  with  the  lean  oven  gas  for  heating 
the  ovens,  thereby  releasing  the  surplus 
gas  to  the  steel  company,  so  they  can  use 
it  throughout  their  plant. 

Each  producer  has  a  capacity  of  gasi¬ 
fying  40  tons  of  nut  and  pea  coke  per  day. 

-PRODUCERS 

tion,  Buffalo,  N.  Y.  These  producers  are 
to  be  used  in  furnishing  hot  producer  gas 
to  the  Woodall-Duckham  retorts. 


Producer  Charging  Floor 
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DISCUSSION 


A.  R.  Powell  (Chicago,  Ill.)  :  This  dis¬ 
cussion  was  prepared  by  Mr.  Russell 
of  our  company  but  since  I  helped  him 
with  parts  of  it,  I  will  present  it.  The 
progress  report  of  the  M.I.T.  work  on 
the  study  of  coke  from  various  types  of 
plants  using  the  same  coal  brings  out 
some  interesting  points  in  the  discussion 
of  the  fuel  value  of  coke.  In  the  deter¬ 
mination  of  this  fuel  value,  there  are 
six  prime  requisites  named.  The  size 
of  the  coke  is  not  included  as  one  of 
them  and  yet  it  is  felt  by  us  to  be  of 
the  utmost  importance.  Not  only  size  but 
uniformity  of  size  are  secondary  to  no 
other  factors  in  the  determination  of  the 
value  of  coke  as  a  fuel.  The  size  of  coke 
determines  to  some  extent  the  ignition 
point,  efficiency  of  combustion  and  in¬ 
terval  between  firing — three  prime  re¬ 
quisites  mentioned  in  the  above-men¬ 
tioned  schedule. 

We  also  wish  to  point  out  that  cell 
structure,  porosity  and  temperature  of 
formation  are  all  secondary  to  size  in 
the  consideration  of  rate  of  reduction  of 
C02  to  CO.  It  has  also  been  brought 
out  in  this  report  that  a  most  satisfac¬ 
tory  coke  for  domestic  use  is  one  which 
will  give  a  minimum  reduction  of  C02  to 
CO.  In  order  to  burn  a  coke  economical¬ 
ly  which  does  not  reduce  C02  to  CO,  sec¬ 
ondary  air  must  be  admitted  and  the 
regulation  of  this  being  difficult,  it  is 
pointed  out  that  it  should  be  avoided. 
In  order  to  burn  coke,  however,  as  a 
domestic  fuel,  it  is  necessary  to  carry  a 
very  deep  fuel  bed  in  the  furnace,  both 
for  the  purpose  of  maintaining  a  prac¬ 
tical  firing  interval  and  also  to  decrease 
the  draft  passing  through  the  fuel  bed. 
By  carrying  a  deep  fuel  bed,  the  optimum 
condition  for  C02  reduction  is  estab¬ 
lished,  with  the  consequence  that  admis¬ 
sion  of  secondary  air  is  imperative. 


H.  J.  Rose:  Prof.  Haslam  has  had  a 
difficult  task  in  devising  entirely  new 
methods  for  measuring  behavior  of  coke 
in  a  domestic  furnace  and  it  wouldn’t 
be  surprising  if  a  new  method  should 
be  improved  somewhat.  In  studying  over 
these  tests  which  have  been  outlined  on 
page  sixteen  and  following,  it  appears 
to  me  that  one  and  perhaps  two  of  the 
proposed  tests  will  fail  to  give  the  in¬ 
formation  that  is  desired. 

First,  I  will  consider  the  banking  test. 
The  proposed  method  consists  of  ob¬ 
taining  the  cooling  curve  of  an  incan¬ 
descent  fuel  bed  after  all  drafts  have 
been  shut  off.  It  is  not  specifically  stated 
that  all  furnace  openings  are  luted  dur¬ 
ing  this  test,  but  a  preliminary  descrip¬ 
tion  of  apparatus  and  methods  indicates 
that  such  would  be  the  case.  It  seems  ob¬ 
vious  that  cooling  curve  of  coke  in  a  her¬ 
metically  sealed  furnace  bears  little  re¬ 
lation  to  the  banking  characteristics  of 
the  coke.  When  fuel  beds  are  banked 
in  actual  domestic  practice,  more  or  less 
air  passes  through  the  fuel  bed  and 
serves  to  maintain  the  fuel  above  the 
ignition  temperature  for  long  periods  of 
time.  If  air  be  passed  through  banked 
beds  of  various  cokes  at  a  definite  low 
rate,  which  is  sufficient  to  support  com¬ 
bustion  in  every  case,  the  life  of  the 
banked  beds  will  be  approximately  pro¬ 
portional  to  the  weight  of  combustible 
present  in  each  bed.  However,  certain 
fuels  have  the  ability  to  support  combus¬ 
tion  under  circumstances  so  unfavorable 
that  other  fuels  would  soon  chill  below 
the  ignition  temperature.  The  fuel  which 
will  maintain  combustion  under  the  most 
unfavorable  conditions  can  be  made  to 
have  the  greatest  life  in  a  banked  fire 
because  it  can  be  kept  above  the  ignition 
temperature  with  the  smallest  air  supply 
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and  hence  the  smallest  carbon  consump¬ 
tion. 

The  speaker  suggests  the  following 
method  for  making  a  banking  test : 
supply  metered  air  to  the  ash  pit  of  a 
luted  furnace  and  determine  for  each 
fuel  the  slowest  rate  of  air  supply  which 
is  sufficient  to  indefinitely  maintain  com¬ 
bustion.  The  coke  with  the  lowest  air 
requirement  should  certainly  be  the  best 
with  respect  to  holding  a  banned  fire. 

Ease  of  ignition.  The  proposed  method 
consists  in  passing  air  preheated  to  700 
degrees  Centigrade  through  a  fuel  in 
which  a  thermocouple  is  imbedded.  The 
time  interval  between  the  start  of  the 
preheated  air  and  the  sharp  change  in 
slope  of  the  temperature  curve,  taken  to¬ 
gether  with  the  ignition  temperature  and 
the  increase  in  C02  content  of  the  flue 
gases,  is  said  to  measure  the  ease  of  ig¬ 
nition.  While  this  method  has  certain  ad¬ 
vantages  from  the  experimental  stand¬ 
point,  the  results  are  not  necessarily  com¬ 
parable  with  the  actual  ease  of  ignition 
when  a  free  flame  from  wood  or  paper 
kindling  is  used. 

It  must  be  clearly  understood  that  tem¬ 
perature  of  ignition  bears  little  relation 
to  the  ease  of  ignition  with  a  flame.  The 
temperature  of  ignition  refers  to  the 
minimum  or  threshold  temperature  at 
which  oxygen  and  the  fuel  in  question 
become  sufficiently  reactive  to  unite  spon¬ 
taneously  at  a  rapid  rate,  with  attending 
phenomena  of  combustion.  Ease  of  ig¬ 
nition  from  the  practical  standpoint  is 
quite  a  different  thing.  It  refers  to  the 
ability  of  a  more  or  less  cold  fuel  to  be¬ 
come  ignited  readily  when  brought  into 
contact  with  a  flame  and  to  continue  the 
combustion  after  this  external  source  of 
high  temperature  is  removed.  Ease  of 
combustion  depends  upon  such  factors 
as  the  state  of  aggregation  of  the  fuel, 


the  ease  with  which  combustible  gases 
may  be  distilled  from  it,  radiation  and 
conduction  of  heat  from  the  combustion 
zone,  etc.  The  typical  coke  referred  to  in 
Figure  two,  page  852,  has  an  ignition 
temperature  slightly  above  600  degrees 
Centigrade.  Certain  substances  which, 
according  to  published  data,  have  still 
higher  ignition  temperatures,  may  be  in¬ 
stantly  ignited  by  a  match  flame.  Fur¬ 
thermore,  a  given  material  may  be  pre¬ 
pared  in  two  states  of  aggregation  hav¬ 
ing  similar  ignition  temperatures,  yet  dif¬ 
fering  so  greatly  in  ease  of  ignition  that 
one  will  burst  into  flames  when  a  lighted 
match  is  applied  while  the  other  form  is 
very  difficult  to  ignite  in  this  manner. 

It  may  possibly  be  argued  that  the 
fuels  to  be  tested  will  be  so  similar  in 
general  physical  and  chemical  character¬ 
istics  that  the  proposed  test  will  give  re¬ 
sults  of  proper  relative  value.  This  may 
be  the  case,  but  it  is  not  necessarily  true 
and  final  conclusions  should  not  be  drawn 
from  the  results  of  a  method  based  on 
unjustified  assumptions. 

Even  if  each  independent  variable 
which  affects  ease  of  ignition  could  be 
measured  by  an  accurate  laboratory  test, 
it  is  doubtful  if  we  would  be  able  to 
properly  evaluate  and  assemble  all  of 
these  variables  in  such  a  way  as  to  get 
the  correct  answer.  The  best  way  to  de¬ 
termine  whether  a  fuel  cari  be  ignited 
by  a  match  is  to  touch  a  lighted  match 
to  it.  The  best  way  to  determine  the 
ease  with  which  a  fuel  can  be  ignited 
with  kindling  is  to  determine  how  much 
kindling  and  how  much  time  it  requires 
for  ignition.  The  results  of  such  tests 
are  a  simple  and  inescapable  proof, 
both  to  the  lay  and  to  the  scientific  mind. 
Building  a  fire  in  a  domestic  furnace 
may  not  appeal  as  a  refined  experimental 
method,  but  it  is  the  only  way  to  get 
the  particular  information  which  is 
desired. 
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By  using  wood  and  paper  in  known 
amounts  and  in  a  definite  state  of  aggre¬ 
gation  and  by  assembling  the  cold  fuel 
bed  in  a  reproducible  manner,  consistent 
results  as  to  ease  of  ignition  should  be 
obtained.  From  the  standpoint  of  the 
householder  the  fuel  which  requires  the 
least  kindling  and  the  least  time  for 
starting  a  fire  will  be  the  one  with  the 
greatest  ease  of  ignition. 

Mr.  Beebee :  Such  points  as  have  been 
brought  out  by  Mr.  Rose  are  just  exactly 
what  we  are  looking  for.  It  is  unfor¬ 
tunate  that  our  time  is  so  limited  and 
that  an  answer  to  these  various  points  is 
almost  an  impossibility.  Is  there  any 
other  member  that  would  care  to  com¬ 
ment  ? 

G.  T.  Macbeth  (Yonkers,  N.  Y.)  :  Mr. 
Chairman,  I  think  there  is  one  point 
that  hasn’t  been  mentioned  that  when 
you  come  to  the  final  analysis  is  a  very 
practical  point  and  that  is  all  the  cokes 
that  I  have  had  experience  with  carry 
considerably  less  ash  and  also  burn  up 
to  a  great  deal  more  ash  than  the  aver¬ 
age  hard  coal  used  in  the  hard  coal  fur¬ 
nace.  In  summarizing  your  results  I 
would  like  to  see  that  point  brought  out, 
because  the  disposition  of  ash  is  a  point 
that  should  be  brought  out  in  such  dis¬ 
cussion  when  it  is  so  favorable  towards 
coke  burning. 

J.  S.  Haug  (Philadelphia,  Pa.)  :  It 
seems  to  me  that  for  domestic  purposes 
at  least  we  are  going  to  figure  out  re¬ 
placing  hard  coal  with  coke.  I  think  the 
universal  experience  is  that  the  ease  of 
ignition  of  coke  is  so  much  greater  than 
hard  coal  that  the  differences  between 
different  kinds  of  coke  ought  not  to  be 
very  important.  I  rather  gather  that  this 
among  other  things  is  a  point  which  an 
engineer  should  consider  in  deciding  on 
the  type  of  plant  he  should  install  for 


gas-making  purposes.  Now  if  we  are  go¬ 
ing  to  displace  hard  coal  with  coke  and  if 
coke  in  any  case  has  a  very  much  lower, 
easier  ignitibility  than  the  hard  coal,  that 
is  something  the  public  is  interested  in. 
Isn’t  that  question  somewhat  academic? 
In  other  words,  should  an  engineer  pay 
much  attention  to  that  point  when  he 
comes  to  deciding  on  the  type  of  car¬ 
bonizing  plant  ? 

Another  point  I  wanted  to  speak  about 
was  the  resistance  of  different  kinds  of 
coke  to  flow  of  air.  He  mentioned  this 
test  was  to  be  made  without  any  ash  bed 
and  coal  and  coke  I  presume.  Inasmuch 
as  the  bed  of  ash  is  in  almost  every  case 
the  controlling  feature,  how  much  are 
we  going  to  gain  from  this  test?  In  other 
words,  any  one  who  is  burning  coke 
knows  that  if  he  shakes  the  fire  down 
until  it  gets  bright  underneath,  if  you 
move  the  ash  bed  the  coke  will  burn  up 
very  much  faster.  On  the  other  hand, 
by  leaving  a  considerable  bed  of  ashes 
he  can  easily  make  the  coke  last  over¬ 
night.  In  fact,  if  it  is  a  thick  enough 
bed  of  ashes  a  hot  coke  fire  will  go  with¬ 
out  burning  up.  Isn’t  the  bed  of  ashes 
the  real  controlling  feature  afterward? 

Mr.  Beebee:  The  point  that  Mr.  Rose 
first  brought  up  on  the  question  of  bank¬ 
ing  characteristics  is  already  admitted 
and  is  just  exactly  what  we  are  going  to 
do  in  carrying  on  the  test.  The  second 
point,  regarding  the  ease  of  ignition,  etc., 
it  was  felt  that  to  a  large  extent  our  re¬ 
sult  will  be  relative,  that  your  point 
may  be  absolutely  true,  but  we  are  study¬ 
ing,  generally  speaking,  coke  produced 
from  various  types  of  plants  to  find  out 
whether  there  is  or  is  not  any  difference 
in  the  relative  characteristics.  In  answer 
to  what  Mr.  Haug  has  said,  it  is  true  we 
may  be  overestimating  the  value  of  these 
characteristics,  but  it  is.  only  as  we  make 
a  study  of  these  things  that  we  find  out 
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definitely  whether  there  is  or  is  not  suf¬ 
ficient  justification  to  proceed  in  years 
to  come  with  further  study.  If  we  waive 
it  aside  and  say,  “No,  it  is  of  question¬ 
able  value,”  we  aren’t  progressing.  That 
is  the  point  back  of  this  thing.  We  may 
find  and  if  we  do  find  that  the  character¬ 
istics  between  these  are  various  types  so 
closely  alike  that  there  is  little  difference, 
then'  a  man  contemplating  installing  a 
plant  can  waive  that  point  aside  and  say, 
“Well,  any  one  of  those  types  of  plants 
will  produce  cokes  that  will  meet  our 
characteristics,”  but  unless  we  make  a 
study  of  that  and  determine  that,  we 
cannot  answer  that  question. 

I  am  sorry  that  there  is  not  more  time 
available  to  carry  this  on,  but  we  have 
had  this  same  thing  in  our  Carbonization 
Committee  meetings  and  I  know  what  it 
is  apt  to  lead  to. 

Prof.  Haslam:  I  want  to  take  one 
minute  regarding  the  question  of  size  of 
coke.  We  have  worked  with  unsized  coke 
and  coke  of  various  sizes.  The  tests  we 
are  now  running  are  on  materials 
screened  but  one  and  a  half  and  three- 
quarters. 

With  regard  to  the  depth  of  fuel  bed, 
we  agreed  that  it  has  got  to  have  a  thick 
fuel  bed.  We  agreed  also  that  you  have 
got  to  have  some  secondary  air,  but  we 
believe  the  coke  is  best  which  requires 
the  least  amount ;  that  you  can’t  eliminate 
it  but  you  can  reduce,  and  there  is  a  great 
difference  between  cokes  on  the  market 
today  regarding  the  amount  of  secondary 
air  they  require  for  efficient  combustion. 

Regarding  the  question  of  banking, 
we  are  studying  also  the  banking  not  in 
a  hermetically  sealed  fire  box  but  one 
where  there  is  leakage — in  trying  to 
measure  the  resistance  of  banking  when 
you  have  a  small  amount  of  leakage. 


I  think  the  suggestion  regarding  let¬ 
ting  a  metered  supply  of  air  through 
the  fuel  bed  is  very  good  and  we  will 
endeavor  to  work  that  up. 

On  ease  of  ignition  we  first  started 
out  along  the  lines  Mr.  Rose  suggested, 
namely,  igniting  the  coke  with  a  match, 
only  we  used  the  gas  match  instead.  We 
find,  after  two  months’  work  we  can’t 
do  it  and  get  duplicate  results.  We  only 
went  to  the  blast  of  hot  air  when  we 
could  not  get  results  that  could  be  dupli¬ 
cated  with  any  kind  of  kindling  we  had. 

A.  C.  Fieldner:  With  regard  to  the 
test  on  resistance  of  air  flow  through  the 
fuel  bed  of  different  sizes  without  hav¬ 
ing  any  ash  in  the  bottom  of  the  fuel 
bed,  the  criticism  made  is  quite  correct, 
but  we  will  make  the  same  test  under 
burning  conditions  on  all  the  coals  with 
the  effect  of  ash  in  shutting  off  draft, 
etc.  The  test  on  resistance  to  air  flow  is  a 
special  test  made  without  combustion,  so 
as  to  get  the  value  of  that  resistance  in 
terms  of  coke  without  any  effect  of  the 
ash  and  we  think  that  possibly  we  will 
find  some  relation  that  may  be  of  impor¬ 
tance. 

Mr.  Rose:  I  would  like  to  present  a 
couple  of  illustrations  to  show  the  danger 
we  may  get  into  by  confusing  tempera¬ 
ture  and  ease  of  ignition.  Coke,  according 
to  figures  that  have  been  given  in  the 
curve,  ignites  at  about  610.  According  to 
published  figures  a  mixture  of  methane 
and  air  ignites  at  700,  depending  on  the 
proportion.  We  know  that  coke  is  rel¬ 
atively  easy  to  ignite.  We  know  a  me¬ 
thane  and  air  mixture  can  be  exploded  if 
a  match  is  applied  to  it  and  yet  tests 
will  show  that  methane  was  the  least 
easily  ignited. 

Another  illustration :  wood  shavings 
and  wood  sawdust,  both  in  somewhat  the 
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same  state  of  aggregation,  in  thickness 
of  sectional  pieces ;  we  know  that  if  we 
touch  a  lighted  match  to  pine  shavings, 
it  flares  up  immediately.  Any  of  you 
who  have  tried  to  light  a  pile  of  wood 
sawdust  with  a  match  know  it  is  very 
hard  to  ignite.  Yet  heated  air  can  pass 
through  those  two  and  give  approxi¬ 
mately  the  same  result.  I  say  again  it  is 
dangerous  to  make  any  assumption  that 
cokes  are  the  same. 

Prof.  Haslam:  The  ignition  tempera¬ 
tures  you  quote  on  methane  are  deter¬ 
mined  by  a  jet  of  hot  air,  the  same  meth¬ 
od  we  are  using.  It  wasn’t  obtained  by 
putting  a  lighted  match  in  methane.  It 
was  by  taking  a  stream  of  methane  and 
a  stream  of  hot  air  and  letting  them 
touch. 

Mr.  Beebee:  I  think  we  can  settle  this 
by  making  Mr.  Rose  one  of  our  commit¬ 
tee  this  coming  year. 

W.  H.  Blauvelt:  Mr.  Beebee  asked  me 
to  say  a  few  words  on  Prof.  Ryan’s  pa¬ 
per  and  I  am  very  glad  to  do  so,  particu¬ 
larly  because  it  carries  me  back  a  great 
many  years  ago  when  I  was  connected 
with  the  Solvay  Company.  Similar  tests 
to  these,  although  not  as  thoroughly  car¬ 
ried  out,  were  made  which  developed 
that  within  this  fusion  zone  there  were 
oftentimes  developed  as  much  as  450 
pounds  pressure  and  perhaps  more  under 
certain  circumstances,  depending  on  the 
coal,  of  course.  It  was  determined  that 
by  introducing  volatile  chemicals  down 
into  the  center  of  the  charge  of  coal 
there  was  quite  a  considerable  flow  of 
gas  up  through  the  central  part  of  the 
charge  within  the  fusion  zones.  Of 
course,  the  amount  of  that  flow  could  not 
be  determined  and  it  was  not  anywhere 
near  as  great  as  the  flow  from  the  fusion 
zone  outward  toward  the  wall  and  up¬ 
ward  through  the  porous  coke,  but  all  of 


it  bears  quite  strongly  on  the  question 
of  what  is  the  correct  width  for  coke 
ovens  ? 

Of  course,  there  is  no  sacredness  about 
any  particular  number  of  inches  of 
width.  For  many  years  most  of  the  coke 
ovens  in  the  United  States  were  built 
from  sixteen  to  seventeen  inches  in 
width.  Then  there  was  a  tendency 
toward  larger  units,  greater  tonnages 
and  they  began  getting  wider  and  wider. 
Then,  perhaps  due  to  the  influence  of  Mr. 
Roberts  and  his  coke  oven  plant  in  East 
St.  Louis,  they  began  to  get  narrow  and 
now  a  good  many  ovens  are  being  built 
fourteen  inches  wide. 

There  is  no  question  whatever  that 
with  certain  coals  the  width  is  quite  im¬ 
portant.  For  example,  with  an  Illinois 
coal  which  is  one  of  our  typical  coals 
which  does  not  coke  with  great  ease, 
there  is  a  deficiency  in  what  we  used  to 
call  the  resins  in  the  coal.  We  don’t  call 
them  that  any  longer  but  the  coking  sub¬ 
stance.  Therefore  it  appears  quite  im¬ 
portant  that  this  measure  of  distillation 
which  goes  on  with  the  encircling  fusion 
zone  should  not  go  too  long.  If  too 
much  gas  or  too  much  of  this  coking 
substance  is  permitted  to  pass  off  under 
the  relatively  low  heats  within  that  fu¬ 
sion  zone,  we  have  destroyed  what  small 
amount  of  coking  quality  this  Illinois 
coal  had  and  we  are  not  able  to  produce 
good  quality  of  coke  in  the  center  of  the 
oven.  That  is  shown  in  practice  by  the 
fact  that  when  Illinois  coal  is  coked  in 
the  wider  ovens,  the  outside,  the  portion 
of  the  coke  next  to  the  wall  is  a  fairly 
good  quality,  good  cell  structure  and 
composition,  but  the  portion  in  toward 
the  center  is  very  much  more  friable  and 
in  some  cases  is  hardly  coked  at  all. 
Whereas,  with  a  strong  coking  coal,  it 
would  appear  that  there  being  a  quite 
sufficient  quantity  of  the  coking  sub- 
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stance  present  in  the  coal,  the  amount 
that  is  carried  off  by  this  low  rate  of  dis¬ 
tillation  within  the  fusion  zone  is  not 
important  and  does  not  so  much  injure 
the  coking  qualities  of  this  central  por¬ 
tion  of  the  charge  as  it  does  in  the  Illi¬ 
nois  coal. 

We  do  find,  however,  that  there  is  a 
tendency  in  every  coal  to  make  a  some¬ 
what  weaker  coke  toward  the  center  of 
the  charge  and  I  should  say  that  this 
would  suggest  at  least  that  the  advan¬ 
tages  of  the  narrow  oven  are  distinctly 
greater  in  coking  coals  such  as  Illinois 
types  than  they  are  of  the  standard  cok¬ 
ing  coals  of  western  Pennsylvania. 

Of  course,  in  determining  the  exact 
width  for  the  standard  coals,  we  have 
to  consider  quite  a  number  of  factors. 
For  example,  if  it  were  not  for  the  well- 
established  fact  that  there  is  a  slowing 
down  of  the  coking  rate  per  inch  in  the 
wider  ovens,  the  fact  that  in  a  large 
plant  the  number  of  operations  would 
have  to  be  carried  on  every  day,  are  re¬ 
duced  by  a  wider  oven,  because  more 
coal  is  put  into  each  oven  at  each  opera¬ 
tion  of  the  operating  crew  than  in  a  nar¬ 
row  oven,  there  is  an  advantage  on  the 
other  side  in  favoring  a  wider  oven.  On 
the  whole,  however,  it  appears  that  a 
fairly  narrow  oven  is  more  advantageous 
and  on  the  whole  more  economically  to 
be  desired  than  that  of  a  wider  oven. 
Of  course,  particularly  so  in  the  case  of 
a  difficult  coking  coal. 

It  seems  to  me  that  investigations  such 
as  this  one  we  have  just  been  discussing 
are  of  great  importance  to  the  gas  in¬ 
dustry.  The  gas  industry  in  a  sense  is 
entering  a  new  field  of  carbonization  by 
the  growing  application  of  the  large- 
scale  carbonization  of  coal.  That  is,  car¬ 
bonization  in  large  units.  Any  such  in¬ 
vestigations  as  we  have  had  set  before 


us  in  this  paper  are  of  the  greatest  help 
to  us  in  our  application  to  the  needs  of 
the  gas  industry  of  this  comparatively 
new  process  of  carbonization. 

Mr.  Rose:  I  might  say  that  we  have 
determined  a  great  many  fusing  tem¬ 
peratures  on  the  American  coals  and  it 
is  our  observation  that  temperatures  of 
300  and  400  degrees  centigrade  are  too 
low  in  general.  We  find  the  majority  of 
coking  coals  begin  to  melt  and  especially 
the  low  volatile  coals  begin  to  soften 
around  400  to  410.  Those  temperatures 
are  very  easy  to  produce.  I  don’t  have 
any  official  authorization  for  saying  this, 
but  I  think  that  I  can  offer  to  make  some 
of  these  melting  point  determinations  for 
Prof.  Ryan  on  his  coals  if  he  should  care 
to  have  them  made.  We  have  the  equip¬ 
ment  set  up. 

Prof.  Ryan:  Regarding  the  evidence 
of  the  width  of  the  fusion  zone,  based  on 
the  data  that  can  be  taken  off  figure 
eight,  the  distance  between  the  line 
bounding  575  and  750,  which  would 
show  that  the  width  increased  very 
rapidly  to  practically  a  maximum  and 
then  stayed  more  or  less  constant.  We 
also  have  some  other  data  that  would 
indicate  the  same  thing.  In  regard  to 
the  thermal  conductivity  test,  suggested 
by  some  one,  it  is  interesting  that  Prof. 
Plaslam  suggested  the  same  thing  to  me 
this  morning  and  we  will  endeavor  to 
apply  that  in  a  study  of  carbonization. 

Quoting  three  to  four  hundred  degrees 
Centigrade  as  the  plastic  range,  I  took 
that  figure  from  published  work,  Ameri¬ 
can  Fuels,  of  Mr.  Sperr  and  I  note  in  re¬ 
ferring  to  some  work  carried  out  at  the 
University  of  Illinois  they  find  the  soft¬ 
ening  stage  and  plasticity  is  slightly 
higher  than  that.  The  coals  used  in  our 
tests  were  Ellsworth,  with  which  you 
may  be  familiar,  and  I  certainly  thank 
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Mr.  Rose  for  his  kind  offer  to  carry  out 
experimental  work  on  the  softening  of 
coal. 

Mr.  Powell:  Mr.  Davis  and  Mr.  Kar- 
rich  have  presented  a  paper  on  Domestic 
Coke  and  Factors  Affecting  Coke  For¬ 
mation,  which  stresses  the  importance  of 
size  and  density  of  domestic  coke.  Here 
again  we  feel  that  the  emphasis  should 
be  put  on  the  size. 

The  matter  of  higher  volatile  content 
of  domestic  coke  is  subject  to  question. 


Perhaps  high  volatile  coke  might  find 
some  advantage  for  use  in  grates  (fire¬ 
places.) 

In  the  Wisner  Process  referred  to,  the 
idea  of  partially  destroying  the  coking 
property  of  coal  does  not  fall  in  with 
conceptions  of  making  the  best  use  of 
coking  coals.  There  are  large  quantities 
of  non-coking  or  poorly  coking  coals  in 
comparison  to  the  supply  of  good  coking 
coals.  The  willful  destruction  of  good 
coking  coals  is  a  direct  waste. 


SECOND  SESSION 


Wednesday  Afternoon ,  October  14,  1925. 


The  Chairman:  We  have  a  very  inter¬ 
esting  program  this  afternoon.  We  hope 
there  will  be  lots  of  discussion.  Mr. 
Bates,  will  you  take  charge  of  this  meet- 
ing? 

Chairman  Bates:  It  is  impossible  to 
discuss  everything  that  we  discussed  in 
Detroit  in  two  days  in  the  half  day  we 
have  here  this  afternoon,  so  it  was  nec¬ 
essary  to  confine  our  program  this  after¬ 
noon  to  what  we  thought,  as  the  result 
of  the  distribution  conference,  would 
result  in  the  most  discussion,,  and  ac¬ 
cordingly  we  have  selected  such  subjects 
as  pipe  joints,  pipe  and  the  effect  of 
house-heating  load  on  the  distribution 
system.  That  is  a  thing  we  are  all  inter¬ 
ested  in,  with  the  many  talks  and  papers 
we  are  now  having  on  the  effect  of 
house-heating  load  on  the  companies’ 
operation  as  a  whole. 

There  are  one  or  two  other  things  that 
go  along  with  those.  As  we  go  into  the 
house-heating  load  and  talk  about  effect 
of  distribution  system  we  are  confronted 
with  certain  terms  which  are  used,  such 
as  maximum  demand  and  diversity,  co¬ 
incident  demand.  A  questionnaire  cover¬ 
ing  these  showed  a  very  wide  difference 
of  opinion  as  to  the  meaning  of  these 
terms  and  how  they  should  be  calculated. 
So  that  under  the  Distribution  Commit¬ 
tee  a  sub-committee  was  formed,  which 
was  asked  to  set  up  a  definition  of  these 
terms  which  it  was  hoped  we  could 
standardize  on  and  recommend  to  the 
American  Gas  Association  for  adoption. 

Since  the  Rate  Structure  Committee 
and  the  Accounting  Committee,  the  In¬ 
dustrial  Section  and  the  Statistical  Sec¬ 


tion  of  the  Accounting  Section  are  all 
interested  in  this  same  subject,  they  were 
asked  to  appoint  representatives  on  this 
committee  of  which  Mr.  Griswold  was 
Chairman.  They  have  prepared  a  report 
on  the  definition  of  these  terms  and  it 
will  be  presented  this  afternoon. 

Another  important  thing  was  the  ne¬ 
cessity  of  a  suitable  demand  meter  for 
measuring  demand.  So  that  a  sub-com¬ 
mittee  was  appointed  on  the  demand 
meter,  of  which  Mr.  Deffenbaugh  was 
Chairman.  This  committee  has  made 
certain  recommendations  as  to  what  we 
desire  in  the  way  of  a  demand  meter  and 
this  report  was  read  at  Detroit,  specifi¬ 
cations  approved  with  certain  changes 
and  the  manufacturers  who  were  inter¬ 
ested  in  the  production  of  demand  meters 
have  been  notified  of  the  specifications 
which  we  desire  a  demand  meter  to  meet 
and  I  think  we  are  on  the  way  to  getting 
a  demand  meter  which  will  answer  our 
purposes.  Mr.  Deffenbaugh  will  also 
discuss  the  demand  meter  this  afternoon. 

Several  resolutions  were  adopted  at 
the  Detroit  Conference  which  you  will 
find  in  the  back  of  the  printed  report.  * 
One  of  the  most  important  I  think  is 
that  resolution  which  recommended  that 
a  standing  sub-committee  be  created  of 
the  American  Gas  Association  function¬ 
ing  year  after  year,  which  will  serve  as  a 
clearing  house  for  data  and  information 
on  pipe  joints.  For  example,  a  sub¬ 
committee  on  cement  joints,  a  sub-com¬ 
mittee  on  percussion  cup  links,  a  sub¬ 
committee  on  welded  joints.  It  is  hoped 
that  that  program  will  be  carried  out 
by  next  year’s  technical  section. 
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DISTRIBUTION 


H.  E.  Bates,  Chairman ,  The  Peoples  Gas  Light  &  Coke  Company,  Chicago,  Illinois 


Introduction 


The  success  of  the  Distribution  Com¬ 
mittee  for  1924  demonstrated  the  fact 
that  a  large  committee  can  and  will  func¬ 
tion  successfully.  While  this  may  not  be 
true  for  all  committees  engaged  in  the 
various  activities  of  the  gas  industry,  it 
certainly  has  proven  true  in  connection 
with  distribution  work. 

The  reason  may  be  due  to  the  fact  that 
there  is  such  a  variety  of  subjects  of  im¬ 
portance,  to  the  distribution  man  and  his 
problems  have  to  do  with  millions  of  dol¬ 
lars  of  investment  buried  in  the  ground 
not  subject  to  daily  observance  but  sub¬ 
ject  to  continual  deterioration.  The  proper 
maintenance  of  this  concealed  property 
is  absolutely  necessary  to  safeguard  the 
public. 

Profiting  from  the  experience  of  the 
1924  Distribution  Committee,  the  1925 
Committee  was  organized  along  similar 
lines,  having  a  membership  of  some  46 
members,  representing  both  the  manufac¬ 
tured  gas  and  natural  gas  interests  all 
over  the  United  States.  After  its  organ¬ 
ization,  each  member  was  requested  to 
submit  subjects  which  should  be  consid¬ 
ered  by  the  committee.  The  suggestions 
received  covered  such  a  variety  of  sub¬ 
jects,  all  of  them  important,  that  it  was 
impossible  to  cover  them  all,  so  it  was 
necessary  to  select  a  few  subjects  for  the 
committee’s  work. 

It  is  no  doubt  true  that  the  investment 
in  a  distribution  system,  consisting  of 


mains,  meters,  and  services,  represents 
from  40%  to  60%  of  the  total  invest¬ 
ment  of  any  company,  and  the  larger  por¬ 
tion  of  the  distribution  investment  is  no 
doubt  in  the  mains.  Therefore,  anything 
that  a  Distribution  Committee  can  do  to 
reduce  the  investment  or  maintenance  of 
mains,  either  by  improved  design  of  a 
main  system  or  by  improved  methods  of 
installing  and  maintaining  the  system,  will 
represent  an  enormous  saving  to  the  gas 
industry  as  a  whole. 

It  was  therefore  decided  to  confine  the 
work  of  the  1925  Distribution  Committee 
to  those  problems  having  to  do  with  the 
design  and  installation  of  mains  and  24 
questions  covering  these  subjects  were 
sent  to  each  member  of  the  committee. 
The  fact  that  every  member  returned 
answers  to  the  questions  indicates  the  in¬ 
terest  taken  in  the  work. 

The  answers  received  were  grouped  ac¬ 
cording  to  the  subject  covered  and  certain 
of  the  members  were  asked  to  summarize 
each  group  of  answers.  The  diversity  of 
opinion  shown  by  the  replies  to  the  ques¬ 
tionnaire  showed  the  need  for  a  full  dis¬ 
cussion  and  accordingly  a  two-day  con¬ 
ference  was  held  in  Detroit,  Michigan, 
on  June  11  and  12,  1925. 

/ 

In  order  that  the  most  benefit  might 
be  obtained  from  the  conference,  it  was 
open  to  all  gas  men,  whether  members 
of  the  committee  or  not,  and  130  were  in 
attendance,  coming  from  18  states. 
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The  free  and  informal  discussion  re¬ 
sulting  in  an  exchange  of  ideas  indicated 
that  the  distribution  engineer  is  thorough¬ 
ly  alive  to  his  problems  and  recognizes  the 
need  for  a  more  complete  standardiza¬ 
tion  of  practices.  It  is  hoped  that  in 
the  near  future  at  least  some  of  the 
important  methods  regarding  which  there 
is  at  present  such  a  diversity  of  opinion 
may  become  standardized.  The  confer¬ 
ence  recognized  this  need  and  adopted 
several  resolutions  which  are  a  step  in 
that  direction. 

The  committee  report  following  pre¬ 
sents  a  summary  of  the  answers  received 
which  were  discussed  at  the  conference 
and  also  resolutions  passed. 


The  summary  to  Question  No.  9  has 
been  omitted  from  this  report.  This  had 
reference  to  definition  of  terms  and  will 
be  covered  in  a  report  of  a  sub-committee 
organized  to  formulate  such  standard 
definitions. 

In  conclusion  it  is  believed  that  the 
1925  Committee’s  work  demonstrates  the 
need  of  more  intelligent  and  constructive 
discussion  of  the  many  important  prob¬ 
lems  of  the  distribution  engineer  and  the 
need  of  assembling  information  regard¬ 
ing  methods  to  the  end  that  insofar  as 
possible  they  may  be  standardized. 

If  the  work  of  the  1925  Committee  can 
hasten  the  accomplishment  of  this  end,  it 
will  consider  its  work  well  done. 
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LIFE  OF  PIPE 


Question  No.  1.  “ There  is  zuide  difference  of  opinion  regarding  the  relative  life 
of  cast  iron,  wrought  iron,  and  steel  pipe.  Please  give  any  data  you  may  have  re¬ 
garding  the  actual  life  of  these  three  kinds  of  pipe,  as  installed  in  your  system; 
also  state  general  soil  and  electrolysis  conditions 


Thirty-five  (35)  answers  to  Question 
No.  1  of  the  questionnaire  sent  out  to 
members  of  the  Distribution  Committee 
were  received  from  seventeen  (17)  dif¬ 
ferent  states — together  with  1  from  the 
District  of  Columbia  and  1  from  Canada. 

From  the  data  submitted  in  the  answers 
it  appears  that  there  has  been  no  failure 
of  cast  iron  pipe  chargeable  to  corrosion 
from  causes  other  than  electrolysis. 

Cast  iron  pipe  is  still  in  service  which 
has  been  in  the  ground  over  40  years  in 
24  answers — over  50  years  in  23  answers 
— over  75  years  in  7  answers — and  over 
100  years  in  1  answer. 

A  possible  loss  of  faith  in  cast  iron 
pipe  is  expressed  in  one  answer,  a  portion 
of  which  follows : 

“Experience  with  cast  iron  and  steel 
pipe  in  this  vicinity  does  not  warrant  any 
definite  conclusions.  Wrought  iron  pipe 
has  never  been  used.  The  original  sys¬ 
tem  was  laid  in  cast  iron.  For  past  10 
years  steel  pipe  has  been  exclusively  used. 
Change  of  pipe  was  the  result  of  adoption 
of  high  pressure  distribution,  steel  pipe 
being  more  suitable.  There  is  evidently 
a  very  unusual  soil  condition  in  a  vast 
area  of  this  territory.  This  is  in  a  section 
where  cast  iron  pipe  was  extensively  laid. 
Now,  after  20  to  40  years  of  service,  this 
pipe  discloses  a  very  unusual  characteris¬ 
tic.  It  is  soft  to  the  extent  that,  with  a 
pocket  knife,  pieces  can  be  chipped  off. 
The  structure  looks  quite  like  graphite. 
The  cause  is  quite  a  mystery.  Investiga¬ 
tion  and  soil  analysis  have  not  disclosed 
the  cause.  As  it  covers  an  area  of  over 
15  square  miles  and  pipe  laid  over  a  peri¬ 
od  of  20  years,  it  is  evident  that  it  is  not 
the  fault  of  the  original  stock.  In  fact, 
cast  iron  pipe  laid  at  the  same  period  in 


other  parts  of  the  city  is  in  the  original 
condition.  This  situation  has  rather 
shaken  our  faith  in  cast  iron  pipe.  Soil 
conditions  over  the  system  are  varied, 
some  alkali,  adobe,  loam,  and  much  sand. 
Electrolysis  exists,  but  an  engineer  is 
maintained  to  keep  in  touch  with  the  sys¬ 
tem  and  stray  currents.  With  his  atten¬ 
tion,  trouble  from  electrolysis  is  not  seri¬ 
ous.” 

Some  discussion  on  the  graphitic  con¬ 
dition  mentioned,  should,  it  seem,  be  very 
acceptable  as  it  has  always  been  be¬ 
lieved  that  such  a  condition  is  only  caused 
by  electrolytic  action. 

As  to  wrought  iron  pipe,  opinions  and 
experiences  differ,  as  usual ;  several  an¬ 
swers  report  wrought  iron  pipe  in  use  for 
over  50  years  and  still  apparently  in  good 
condition.  Several  others  report  renew¬ 
als  at  from  25  to  40  years.  In  general, 
the  opinion  seems  to  be  that  wrought 
iron  pipe,  when  laid  in  a  non-corrosive 
soil  and  not  subject  to  electrolysis,  should 
last  at  least  for  50  years.  There  seems  to 
be  considerable  hesitation  in  the  predic¬ 
tion  of  the  probable  life  for  steel  pipe. 
However,  it  is  apparently  a  majority 
opinion  that  steel  pipe  may  be  expected  to 
last  as  long  as  wrought  iron  when  laid 
under  the  same  conditions. 

As  to  soil  conditions,  practically  all  of 
the  answers  state  that  their  soils  are  gen¬ 
erally  good.  Filled  ground,  wet  yellow 
clay  and  muck  soils  seem  to  give  the  most 
trouble.  Electrolysis  conditions  were  re¬ 
ported  good  in  practically  all  answers. 
The  majority  stated  that  there  was  some 
electrolytic  action  on  their  systems,  usu- 
ually  localized,  but  not  sufficient  to  cause 
alarm. 
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Summarizing,  one  answer  may  be 
quoted  which  sums  up  in  a  few  words 
what  seems  to  be  the  majority  opinion  on 
the  question. 

“Cast  Iron — Life  of  pipe  generally 
considered  indefinite  except  where  sub¬ 
ject  to  electrolysis. 

“Wrought  Iron — Where  not  subject  to 
electrolytic  action  and  in  good  soil,  the 


life  of  wrought  iron  can  also  be  consid¬ 
ered  indefinite.  Our  company  has  re¬ 
moved  and  relaid  wrought  iron  pipe 
which  has  been  underground  over  forty 
years.  It  was  found  to  be  in  very  good 
condition. 

“Steel  Pipe — Have  not  been  using  steel 
pipe  long  enough  to  determine  life.  Under 
favorable  conditions,  I  see  no  reason  why 
steel  pipe  should  not  last  as  long  as 
wrought  iron.” 


MAXIMUM  PRESSURES  FOR  CAST  IRON  PIPE 

Question  No.  2.  “What  do  you  consider  the  maximum  pressure  for  which  cast 
iron  pipe  should  he  used,  assuming  that  a  joint  can  he  made  which  will  stand  the 
maximum  pressure  that  the  pipe  will  stand?” 


The  answers  to  this  question  indicated 
that  the  safe  pressures  to  be  carried  were 
not  based  upon  that  pressure  which  would 
cause  the  pipe  to  burst  but  were  based  up¬ 
on  that  pressure  which  would  be  safe  to 
handle  and  cause  a  minimum  of  damage 
in  case  of  breaking  of  the  pipe  due  to 
some  cause  other  than  the  pressure  of  the 
gas. 

Most  all  of  the  answers  held  the  opin¬ 
ion  that  the  pipe  should  withstand  an  in¬ 
ternal  gas  pressure  of  at  least  100  lbs. 
but  because  of  its  brittleness,  making  it 
subject  to  breakage  due  to  exterior  causes 
such  as  frost,  or  settlement,  the  safe  pres¬ 


sure  should  be  much  below  the  bursting 
pressure. 

Reference  was  made  to  the  fact  that 
cast  iron  pipe  was  carrying  water  in  ex¬ 
cess  of  100  lbs.  pressure  but  in  this  case 
the  breaking  of  the  pipe  due  to  external 
conditions  would  not  cause  any  serious 
damage,  whereas  the  same  condition  with 
a  pipe  carrying  gas  might  cause  extensive 
damage. 

The  general  opinion  expressed  was  that 
cast  iron  pipe  should  not  be  used  where 
the  gas  pressures  exceeded  25  lbs.,  and 
several  replies  limited  the  pressure  to  10 
lbs. 


THE  USE  OF  CENTRIFUGAL  PIPE 

Question  No.  3.  “The  new  centrifugal  pipe  is  creating  a  great  deal  of  interest 
and  in  order  to  obtain  as  much  information  as  possible  regarding  its  use  to  date, 
will  you  give  the  following  information: 

“(a)  Mileage  laid  with  lead  joints,  cement  joints,  brazed  joints  or  Dresser  coupl¬ 
ings. 

“(b)  In  your  opinion,  is  it  more  easily  broken  than  sand  cast  pipe? 

“(c)  Do  you  find  it  difficult  to  cut  or  tap? 

“( d)  Have  you  experienced  breaks  on  any  installations  you  have  made,  and  if  so, 
describe  as  fully  as  possible  zvhere  the  breaks  occurred.  If  breaks  occurred  at 
brazed  joints,  did  break  occur  at  joint  or  back  of  joint?  How  far  back  of  joint? 

“(e)  From  your  experience  with  centrifugal  pipe,  give  your  opinion  of  it,  stating 
fully  its  advantages  and  disadvantages  and  any  suggestions  you  may  have  for  its 
improvement.” 

Thirty-seven  answers  have  been  re-  very  gratifying  so  far  as  it  shows  a  desire 
ceived  from  the  members  of  the  commit-  on  the  part  of  the  committee  members  to 
tee  on  this  question.  These  answers  are  assist  to  the  full  extent  of  their  experi- 
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ence.  The  answers  reveal,  very  clearly, 
however,  that  so  far  as  the  gas  frater¬ 
nity  is  concerned,  no  definite  conclusion 
can  be  arrived  at  at  this  time,  either  fav¬ 
orable  or  unfavorable,  to  the  use  of  this 
pipe. 

Twenty-two  of  the  answers  came  from 
members  who  have  had  no  experience, 
whatsoever.  Several  of  this  number  did, 
however,  give  expression  to  their  opinion 
on  the  different  points  raised  by  this  ques¬ 
tions. 


Summarizing  the  answers  submitted  by 
the  members  and  classifying  them  as  out¬ 
lined  in  the  question,  shows  as  follows : 

(a)  Mileage  laid  with  lead  joints,  ce¬ 
ment  joints,  brazed  joints,  or  Dresser 
couplings. 

The  answers  to  this  section  show  that 
seventeen  companies  have  made  installa¬ 
tions  with  the  centrifugal  pipe,  making 
a  total  installation  as  follows : 


Size 

Lead 

Cement 

Bronzed  Welded 

Dresser  Coup. 

Total 

4" 

34,668 

1,860 

36,528 

6" 

192,154 

414,770 

11,888 

26,400 

645,212 

8" 

3,268 

2,600 

1,300 

9,504 

16,672 

12" 

35,866 

8,950 

47,520 

92,336 

Total 

265,956 

428,180 

13,188 

83,424 

790,748 

In  addition  to  the  above  there  were  re¬ 
ported  with  no  sizes  specified : 


Lead  Joints  9,380' 

Cement  Joints  5,386' 

Bronze  Weld.  1,871' 


Total  16,537' 


Making  a  total  amount  of  pipe  reported 
807,285  ft.  or  nearly  153  miles. 

Of  the  pipe  laid,  786,648'  or  nearly 
97 J4%  of  the  total,  was  laid  by  two  of 
the  reporting  companies,  thus  indicating 
that  of  the  seventeen  companies  reported 
using  that  only  two  were  using  it  to  the 
extent  that  would  indicate  confidence  in 
its  use,  the  remainder  having  used  it  in 
comparatively  small  quantities,  thus  indi¬ 
cating  its  use  for  test  purposes  only. 

(b)  In  your  opinion,  is  it  more  easily 
broken  than  sand  cast  pipe? 

Fifteen  answers  directly  bearing  on  the 
question  of  this  section  show  ten  unfav¬ 


orable  answers  and  five  favorable.  These 
summarized,  show  as  follows : 


Not  more  easily  broken  .  .  . .  5 

More  easily  broken  .  4 

More  brittle  .  4 


Must  be  handled  more  carefully  in 

unloading,  tapping  and  cutting  ....  1 

More  difficult  to  diamond  point  ....  1 

These  answers  would  indicate  in  a  pro¬ 
portion  of  two  to  one,  that  this  pipe  is 
more  fragile  than  the  sand  cast  pipe.  I 
would,  however,  refer  to  a  test  made  on 
centrifugal  pipe  which  is  explained  in  full 
later. 

(c)  Do  you  find  it  difficult  to  cut  or 
tap? 

To  this  section  there  are  seventeen  an¬ 
swers,  divided  as  follows: 


Favorable 

Not  more  difficult  to  tap .  5 

Taps  more  readily .  2 

More  easily .  1 

Just  as  easy  to  tap  by  machine .  1 
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Figure  1.  Method  of  Testing  Pipe. 


Unfavorable 

Trouble  in  cutting .  2 

More  difficult  to  cut .  1 

More  difficult  to  tap  .  1 

Harder  to  tap  by  hand .  1 

Slightly  more  difficult  to  tap  or  cut  .  .  1 

To  cut  pipe,  cutters  must  be  used .  1 

No  experience  .  1 


These  answers  indicate  nearly  an  even 
division  of  opinion  on  the  merits  and  de¬ 
merits  when  considering  the  cutting  and 
tapping  of  this  pipe. 

(d)  Have  you  experienced  breaks  on 
any  installation  you  have  made,  and  if 
so,  describe  as  fully  as  possible  where  the 
breaks  occurred.  If  breaks  occurred  at 
brazed  joints,  did  break  occur  at  joint  or 
back  of  joint?  How  far  back  of  joint? 

To  this  question  fifteen  replies  were  re¬ 
received,  divided  as  follows : 


10  companies  reported  no  breaks. 

1  company  reported  leak  through 
brazed  joints. 

1  company  reports  one  break  complete¬ 
ly  around  the  pipe  3"  from  bronze  weld. 

1  company  reports  26  breaks  in  an  in¬ 
stallation  of  11,000'  of  6"  bronze  welded 
joints,  all  breaks  occurring  adjacent  to 
and  within  two  inches  of  the  weld.  This 
installation  was  provided  with  a  Dresser 
sleeve  at  least  every  300'.  This  company 
also  reports  an  installation  of  63  miles 
of  6"  bell  and  spigot  centrifugal  pipe 
laid  with  cement  joints  in  which  three 
breaks  occurred,  each  break  being  at  the 
service  taps. 

Another  company,  with  a  total  length 
laid  of  359,496  feet  or  an  approximate 
total  number  of  joints  amounting  to  29,- 
957,  does  not  report  a  single  break. 

The  interesting  facts  brought  out  in 
these  reports  are: 
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Figure  2.  Ends  of  Pipe  at  Point  of  Fracture. 


1st.  That  this  pipe  laid  either  with 
lead  or  cement  joints,  will,  with  reference 
to  breaks  after  installation  be  equally  as 
satisfactory  as  the  sand  cast  pipe,  the  only 
exception  to  this  being  the  three  breaks 
at  the  service  taps. 

2nd.  That  the  brazed  joint  has  a  ten¬ 
dency  to  weaken  the  pipe  at  or  adjacent  to 
the  weld. 

A  very  interesting  and  valuable  test  to 
determine  the  strength  of  centrifugal 
pipe,  was  described  by  Mr.  von  Maur  in 
his  answer  to  Question  “6.”  Feeling  that 
the  results  as  shown  by  this  test  would 
be  of  interest  and  value  to  all  the  mem¬ 
bers,  it  is  herewith  given  in  full.  In  con¬ 
nection  with  this  report,  there  is  included 
two  drawings  received  by  Mr.  von  Maur 
from  Mr.  Henderson  of  San  Francisco 
last  year  showing  a  very  interesting  test 
made  by  his  company. 


“(b)  On  January  18,  1924,  I  wit¬ 
nessed  a  test  at  the  plant  of  the  National 
Iron  Corporation,  at  Toronto,  to  deter¬ 
mine  the  force  necessary  to  break  6"  cast 
iron  pipe.  Pipe  was  placed  in  a  horizon¬ 
tal  position  and  supports  placed  11  feet 
1  inch  apart,  as  shown  in  the  attached 
sketch,  and  pressure  from  a  hydraulic 
ram  applied  at  a  point  midway  between 
the  two  supports.  Two  centrifugally  cast 
pipes  and  two  sand  cast  pipes  were 
tested;  and  all  the  pipes  weighed  360 
pounds  each.  The  sand  cast  pipes  broke 
at  40  and  65  pounds  gauge  pressure, 
whereas  the  centrifugally  cast  pipes  broke 
at  80  and  95  pounds  gauge  pressure. 

“Fig.  1  shows  a  device  for  testing  the 
pipe  and  Fig.  2  shows  the  ends  of  the  pipe 
at  the  point  of  fracture.  You  will  notice 
that  the  pipe  broke  about  the  same  way. 
The  texture  of  both  pipes  were  good,  that 
of  the  centrifugally  cast  pipe  showing  a 
closer  grain  than  the  sand  cast  pipe.  The 
average  total  pressure  at  which  the  sand 
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cast  pipe  broke  was  13,325  pounds,  while 
that  for  the  centrifugal  pipe  was  22,200 
pounds. 

“While  these  two  tests  do  not  absolute¬ 
ly  demonstrate  that  centrifugally  cast 
pipe  is  nearly  doubly  as  strong  as  sand 
cast  pipe,  yet  the  difference  is  so  great 
that  I  believe  we  are  safe  in  asuming  that 
properly  made  pipe,  by  the  De  Lavaud 
or  centrifugal  method,  is  very  much 
stronger  than  sand  cast  pipe,  and  that  the 
former  will  support  a  greater  load  with¬ 
out  breaking  than  the  latter.” 

Another  interesting  test,  and  one  which 
speaks  for  itself,  is  the  test  that  was  made 
for  a  company  by  the  United  States  Cast 
Iron  Pipe  and  Foundry  Company  to  de¬ 
termine  the  tensile  strength  of  this  pipe. 

A  section  was  cut  out  of  a  broken 
length  of  6"  pipe  and  tested  and  reported 
as  follows: 

Diameter  of  bar  .249  inches 

Area  of  bar  .0488  sq.in. 

Breaking -load  1850  pounds 

Tensile  strength  38,000  pounds  per  sq.in. 

(e)  From  your  experience  with  centrif¬ 
ugal  pipe,  give  your  opinion  of  it,  stat¬ 
ing  fully  its  advantages  and  disadvant- 
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Figure  3. 


ages  and  any  suggestions  you  may  have 
for  its  improvement. 

The  answers  to  this  part  of  the  ques¬ 
tion  show  13  advantages  expressed  and 
10  disadvantages,  listed  as  follows: 

Advantages 

Greater  tensile  strength. 

Free  from  sand  holes. 

More  uniform  thickness. 

Less  weight  per  foot. 

More  uniform  texture. 

Cleaner  than  sand  cast. 

More  homogeneous,  therefore  should 
better  resist  corrosion. 

Weight  less,  therefore  less  cost. 

Easier  to  cut  with  wheel  cutters. 

No  sand  or  blow  holes. 

Unexcelled  for  brazing. 

Slightly  less  cost  per  foot. 

Plain  end  pipe  makes  better  and  quick¬ 
er  joints,  hence  economy. 

Disadvantages 

A  weaker  joint  on  account  of  plain 
ends. 

On  account  of  brittleness  more  liable 
to  break  at  tap. 

No  bead  on  spigot. 

Break  easier  under  shock. 

Thickness  of  metal  not  properly  amal¬ 
gamated. 

Being  more  brittle,  it  must  be  more 
carefully  handled  in  unloading,  handcut¬ 
ting  and  hand  tapping. 

Thinner,  therefore  not  as  much  thread. 

No  bead. 

Required  extra  equipment. 

Required  extra  labor. 

A  study  of  the  foregoing  analysis 
leads  to  the  following  conclusions. 

1st.  That  the  experience  of  the  various 
companies  reporting  is  such  and  the  ex¬ 
perience  shown  as  existing  is  so  limited 
that  no  conclusion  or  recommendations 
could  be  formulated  at  this  time. 

2nd.  That  the  jointing  of  this  pipe  by 
the  bronze  collar  does  not  seem  to  be  very 
satisfactory  to  date.  This  may  be  due  to 
the  lack  of  knowledge  of  the  proper  heat 
treatment  and  as  a  better  understanding 
is  obtained  by  experience  the  difficulties 


9G5 


with  joints  may  be  overcome,  as  was  the  Finally,  this  is  a  very  interesting-  sub¬ 
case  on  the  introduction  of  the  welded  ject  and  should  be  continued  for  future 
joint  for  wrought  iron  and  steel  pipe.  discussion. 


INSPECTION  or  CAST  IRON  PIPE 

I  Length  6“ Cl.  U.5.C.I.  PiPE  CO. 

I  Length  6'C.I.  French  (Import) 

I  Piece  6'C.I.  Centrifugal  (Delavaud)  U.5.C.I. Co. 
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U.S.C.I. 

Thickness  Wall 

.497 
.469 
.4  6 

.509 

Weight  374  lbs.  Per  Length 
304lba  Per  Foot 

To  Tap  Vi  Hole  In5ide  of  Pipe  -  \lh  Minutes  5>'z  Threads 
To  Cut  With  •  Hardy  And  Sledge  Twice.  Abound *4  Minutes. 

Sample*  5  V  Cracked- And  Tailed  Under.  Compression  At  8930lbs. 

FRENCH 

(Import) 

Thickness  Wall-t- 
.422  Jo 
.427  b> 

.366  I 
.36 

Weight  345  lbs.  Per.  Length 
259  lbs* Per,  Foot 

To  Tap- I ^2.  Hole  In  Sjde  of  Pipe  I5^&  Minutes  5  Threads. 

To  Cut  With  Hardy  &<5ledgeOne  Cut  Z'i  Minutes. 

Sample  Under  Compression  Cracked-a  tS490  lbs  Iaiud  4250  lbs. 

CENTRIFUGAL.  (DEL  AV4UD) 

Thickness  V^ll 
.36 
.367 
.381 
.383 
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Weight  512 lbs  PerLength 
25.17 lbs  Per  Foot 

Sample S^Crack ed  And  Failed  Under  Compression  at  62 80lbs. 
Compression  Test  Made  At  5mith  Emory  To  undry  Jan  2*“*  1924 

Figure  4. 
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TYPES  OF  JOINTS 

Question  No.  4.  “In  order  to  obtain  data  toward  the  standardization  of  pipe 
joints,  give  full  information  on  the  following: 

“(a)  In  your  opinion,  what  is  the  maximum  diameter  of  pipe  and  the  maximum 
pressure  for  which  the  following  types  of  joint  should  be  used: 

Cement  joints. 

Combination  lead  and  cement. 

Welded  joints. 

Brazed  joints. 

Dresser  couplings. 

Lead  joints. 

Screu >  joints. 

“(b)  Are  there  any  special  conditions  where  you  would  use  any  of  the  above 
joints  although  you  do  not  recommend  them  for  standard  practice ?  If  so,  state 
conditions. 

“(c)  What  is  your  opinion  of  the  B  or  No.  2  bell  as  compared  with  standard 


belir 

The  answers  to  these  questions  were 
so  varied  that  it  is  impossible  to  draw  any 
conclusions  from  them  except  that  there 
is  a  real  need  for  some  special  committee 
or  committees  to  make  an  intensive  study 
of  one  of  the  most  important  phases  of 
distribution  work. 

There  certainly  should  be  closer  agree¬ 
ment  among  Distribution  Engineers  re¬ 
garding  various  types  of  joints,  because 
there  cannot  be  as  many  methods  and 
conditions  of  making  and  using  the  most 
efficient  joint  as  are  indicated  in  the  re¬ 
plies. 

The  subject  is  so  important  and  repre¬ 
sents  such  a  large  investment  that  it  is 
hoped  a  standing  Sub-committee  on  Joints 
can  be  organized  and  function  year  after 
year. 

The  following  statements  regarding 
various  types  of  joints  indicate  the  differ¬ 
ence  in  opinions  and  practices  among 
Distribution  Engineers. 

Cement  Joints:  Forty-one  replies 

were  received,  two  of  which  indicated  no 
experience  with  this  type  of  joint.  Ten 


replies  indicated  that  they  would  not  use 
cement  joints  on  any  size  main  where  the 
pressure  was  greater  than  one  pound. 
Twelve  replies  were  favorable  to  using 
cement  joints  up  to  and  including  ten 
pounds,  seven  of  the  twelve  replies  not 
using  cement  above  sixteen  inches  dia¬ 
meter  at  ten  pounds  pressure.  Eight  re¬ 
plies  showed  confidence  in  the  joint  for 
pressures  over  ten  pounds  and  one  would 
use  it  on  twenty-inch  mains  up  to  35 
pounds  pressure. 

Combination  Lead  and  Cement  Joint: 

Only  twenty-three  replies  denoted  any 
experience  with  this  joint.  Three  replies 
would  use  it  in  forty-eight  inch  mains  up 
to  five  pounds  and  one  would  use  it  on 
forty-eight  inch  up  to  ten  pounds.  Six 
would  use  it  for  pressures  above  ten 
pounds,  the  maximum  size  varying  from 
12 -inch  to  36-inch. 

Lead  Wool  Joint:  Twenty-eight  re¬ 
plies  expressed  a  definite  opinion,  but 
only  six  would  use  it  for  pressures  above 
ten  pounds  on  any  size  main. 

One  reply  would  use  it  on  12-inch  main 
for  one  hundred  pounds  pressure,  and  an- 
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other  would  use  it  on  48-inch  mains  up  to 
twenty-five  pounds. 

Only  three  replies  differentiated  be¬ 
tween  lead  wool  and  cast  lead  and  these 
limited  the  use  of  cast  lead  on  all  sizes  of 
main  to  a  maximum  pressure  of  five 
pounds. 

Dresser  Couplings:  Twenty-three  re¬ 
plies  gave  a  definite  answer  to  this  ques¬ 
tion.  As  usual  there  was  a  great  diversity 
of  opinion  ranging  from  a  minimum  of 
five  pounds  pressure  with  6-inch  main  to 
any  pressure  on  any  size  of  main. 

Brazed  Joints:  Only  seven  replies  in¬ 
dicated  any  experience  with  this  joint.  No 
opinions  were  expressed  for  sizes  larger 
than  8  inches,  the  pressures  varying  from 

ten  pounds  to  any  pressure  the  pipe  would 

« 

stand. 

Welded  Joints  (Steel):  Twenty-four 
replies  showed  experience  with  this  joint. 
Nine  would  use  the  joint  for  any  pres¬ 
sure  up  to  the  limit  of  the  pipe.  Nine¬ 
teen  would  use  it  for  pressures  in  excess 
of  fifty  pounds. 

Scrczv  Joints:  Twenty-three  replies 
gave  a  definite  opinion  of  which  two  were 
not  in  favor  of  the  joint.  Eighteen  would 
use  it  for  pressures  over  fifty  pounds. 

Special  Joints  for  Special  Conditions: 
Many  replies  indicated  the  use  of  various 
types  of  joints  for  special  conditions,  al¬ 
though  not  preferring  them  for  standard 
joints. 

The  most  favored  joint  for  special  con¬ 
ditions  is  the  Dresser  coupling.  It  is  used 
for  conditions  where  flexibility  is  desired 
such  as  bridge  crossings  or  exposed  mains 
where  there  is  contraction  and  expansion. 
It  provides  a  quick  and  cheap  joint  for 
temporary  jobs  and  has  also  been  used 
to  cover  lead  joints  which  are  leaking. 


Some  replies  favored  the  use  of  cement 
joints  for  a  preventative  of  electrolysis 
trouble  and  the  combination  lead  and  ce¬ 
ment  joint  is  mentioned  for  bridge  cross¬ 
ings  or  where  the  joint  is  subjected  to 
heat  from  nearby  steam  pipes. 

(c)  The  No.  2  Bell:  Twelve  com¬ 
panies  reported  no  experience  with  the 
No.  2  bell,  among  them  some  of  the  larg¬ 
est  companies  in  the  United  States. 

Other  replies  favored  it  for  cement 
joints  but  not  for  lead  joints  on  account 
of  the  difficulty  in  caulking  the  lead.  Two 
California  companies  did  not  favor  it  be¬ 
cause  of  the  absence  of  the  lead  ring  and 
the  difficulty  in  repairing  it.  One  com¬ 
pany  favors  the  No.  2  bell  with  cement 
joints  and  their  experience  may  be  quoted 
as, 

Company  No.  i — 

“We  have  found  the  B  or  No.  2  bell 
superior  to  the  standard  bell  and  use  it 
exclusively  on  all  C.  I.  pipe  12"  to  24" 
in  diameter.  As  compared  with  the  stand¬ 
ard  bell  it  has  been  our  experience,  under 
our  practice  of  using  cement  for  joint 
making,  that  for  sizes  4",  6",  8",  the 
standard  bell  gives  excellent  service.  Our 
record  is  practically  free  of  any  trouble. 
However,  we  have  not  .been  so  successful 
with  the  standard  and  cement  joints  in 
sizes  12",  16",  20"  and  24".  We  experi¬ 
enced  many  failures  with  this  joint  on 
12"  pipe  and  in  the  larger  sizes  had  great 
difficulty  making  them  tight  to  begin  with. 
With  the  B  or  No.  2  bell  we  have  suc¬ 
ceeded  in  making  very  satisfactory  all¬ 
cement  joints  on  12"  and  16"  pipe.  While 
we  have  not  distributed  gas  through  16" 
pipe  with  all-cement  joints  with  the  No.  2 
bell  at  pressures  greater  than  5  lbs.,  we 
believe  that  it  will  stand  up  satisfactorily 
under  pressures  of  25  lbs.  We  have  not 
attempted  this  joint  on  20"  pipe  but  our 
efforts  to  satisfactorily  make  it  on  24" 
pipe  have  failed.  We  have  found  that  it 
can  be  made  to  hold  when  made  under 
ideal  conditions  and  when  a  great  deal  of 
time  and  care  is  spent  on  the  work  under 
the  best  of  supervision.  But  where  work 
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has  to  be  carried  on  with  dispatch  and  on 
a  large  scale  and  under  any  kind  of 
weather  conditions  which  may  be  ex¬ 
pected  in  our  particular  part  of  the  coun¬ 
try  in  the  months  of  April  to  December, 
we  have  not  been  able  to  use  the  joint. 
Efforts  we  have  made  to  do  so  resulted  in 
40  to  50  per  cent  of  leaking  joints  which 
had  to  be  made  over.  We  have  substi¬ 
tuted  the  combination  cement  and  cast 
lead  joint  for  the  cement,  but  are  not  sat¬ 
isfied  with  this  joint,  especially  when 
pressures  as  high  as  10  lbs.  are  to  be  car¬ 
ried.  From  results  reported  as  having 
been  obtained  with  the  No.  2  bell  on  20" 
pipe,  we  feel  that  the  joint  can  be  made 


to  hold  in  the  larger  sizes,  but,  that  we 
have  not  yet  found  the  proper  method  and 
we  are  experimenting  further  in  the  mak¬ 
ing  of  all-cement  joints  with  the  No.  2 
bell  on  20"  and  24"  pipe." 

Other  replies  expressing  detailed  opin¬ 
ions  in  regard  to  various  types  of  joints 
follow. 


Company  No.  2 — 

The  maximum  diameter  of  pipe  and 
maximum  pressure  which  could  be  used 
with  the  various  types  of  joints,  in  my 
opinion  are  as  follows: 


Type  of  joint 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

16" 

10"  Water  press. 

Combination  lead  and  cement 

16" 

5  lbs.  per  sq.in.  press. 

Welded  joints  (steel 

20" 

100  lbs.  per  sq.in.  press. 

Welded  joints  (brazed)  cast  iron. 

Not  recommended. 

Dresser  coupling 

60" 

100  lbs.  per  sq.in.  press. 

Lead  (wool) 

48" 

7  lbs.  per  sq.in.  press. 

Lead  (cast) 

48" 

4  lbs.  per  sq.in.  press. 

Screw  joints 

12" 

100  lbs.  per  sq.in.  press. 

Company  No.  3 

Bell  and  spigot  cement  joints  are  in 
use  in  sizes  up  to  30"  carrying  up  to  20 
pounds  pressure.  These  joints  are 
clamped.  We  have  difficulty  in  making 
a  cement  joint  above  8"  hold  6"  pressure. 
This  may  be  due  to  the  very  dry  natural 
gas  we  are  supplying. 

Our  experience  with  combination  ce¬ 
ment  and  lead  joints  has  been  very  poor. 
There  is  not  enough  bond  between  the 
cement  and  the  pipe  to  be  as  strong  as 
the  pipe,  and  consequently  the  pipe  moves 
in  the  joint,  causing  it  to  leak. 

Welded  joints  on  steel  pipe  have  prov¬ 
en  very  satisfactory.  In  only  a  few  cases 
have  we  had  trouble  and  this  was  no 
doubt  due  to  poor  workmanship.  It  may 
be  used  to  any  workable  pressure  and  in 
any  size. 

Dresser  couplings  on  steel  pipe  have 
been  used  in  the  natural  gas  fields  for 


many  years.  They  are  subjected  to  very 
high  pressure  and  also  to  the  action  of 
gasoline  and  oils.  Of  the  many  thousands 
in  use  on  lines  up  to  30"  they  have  given 
uniform  satisfaction.  In  our  opinion  they 
may  be  used  on  cast  iron  lines  of  all  sizes 
and  holding  as  much  pressure  as  is  safe 
to  carry  on  that  kind  of  a  line. 

We  do  not  use  lead  joints  because  they 
are  not  suitable  and  cause  much  lost  gas. 
Also  in  situations  where  there  is  any 
trouble  with  electrolysis  they  do  not  re¬ 
tard  the  flow  of  electric  current,  as  does 
the  cement  joint,  and  they  also  become 
loose,  due  to  the  movement  of  the  pipe, 
causing  leaks. 

With  us  they  are  expensive  to  main¬ 
tain  and  we  have  discontinued  their  use. 

We  have  several  miles  of  screwed  steel 
pipe  in  our  systems.  The  joints  do  not 
cause  much  trouble  on  pressures  up  to  20 
pounds.  We  are  not  using  this  type  of 
joint  at  this  time,  preferring  to  weld  our 
steel  lines. 
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Company  No.  4 


Maximum  Diameter  Maximum  Pressure 


Cement  joints 

16" 

10  lbs. 

Combination  lead  and  cement 

48" 

5  lbs. 

Welded  joints 

38" 

100  lbs. 

Brazed  joints 

No  experience 

Dresser  couplings 

All  sizes 

100  lbs. 

Lead  joints 

60" 

Do  not  know 

Screw  joints 

No  experience 

Company  No.  5 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

8" 

10  lbs. 

Combination  lead  and  cement 

16" 

5  lbs. 

We  have  made  welded  joints  as  high  as 
50"  diameter  without  difficulty.  This 
size  of  main,  however,  is  not  at  the  pres¬ 
ent  time  carrying  high  pressure.  I  see 
no  reason  why  mains  as  large  of  12" 
and  possibly  larger  should  not  be  welded 
to  carry  at  least  100  lbs.  pressure. 

Brazed  joints.  No  field  experience. 


Dresser  couplings.  Our  experience  has 
not  been  good  with  these  couplings  on 
the  larger  sizes  (12"  and  over).  This 
may,  however,  have  been  due  to  the  type 
of  gasket  used.  We  have  carried  as  high 
as  50  lbs.  on  a  4"  Dresser-coupled  line 
and  can  see  no  reason  why  a  main  of 
12"  diameter  would  not  be  equally  suc¬ 
cessful. 


Maximum  Diameter 

Maximum  Pressure 

Lead  joints  (lead  wool) 

72" 

10  lbs. 

Screw  joints 

6" 

50  lbs. 

Our  experience  has  not  been  satisfac¬ 
tory  with  screw  joints  above  6". 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints,  No.  1  Bell 

8" 

5  lbs. 

Cement  joints,  No.  2  Bell 

12" 

5  lbs. 

Combination  joints 

30" 

5  lbs. 

Welded  joints 

No  experience 

Brazed  joints 

No  experience 

Dresser  couplings 

24" 

5  lbs. 

Leak  joints 

24" 

Low  pressure 

Screw  joints 

No  experience 
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Company  No.  6 —  diameter.  All  of  the  joints  are  yarn  and 

This  company’s  distribution  system  in-  lead,  from  which  we  have  had  absolute 
eludes  cast  iron  pipe  from  3"  to  42"  in  satisfaction. 


Company  No.  J 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

12" 

7  lbs. 

Combination  lead  and  cement 

16" 

10  lbs. 

Welded  joints 

16" 

No  limit 

Brazed  joints 

8" 

10  lbs. 

Dresser  couplings 

16" 

No  limit 

Lead  joints 

48" 

10  lbs. 

Screw  joints 

12" 

No  limit 

Company  No.  8 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints,  No.  1  Bell 

12" 

5  lbs. 

Cement  joints,  No.  2  Bell 

20" 

2  lbs. 

Combination  lead  and  cement 

— 

Welded  joints  (W.  I.  or  steel)  20"  Maximum  pressure  al- 

Brazed  joints  (C.  I.  ?) 

•  - 

lowed  on  line 

Dresser  couplings  (C.  I.) 

— 

Dresser  couplings  (W.  I.  and  steel)  48" 

300  lbs.  for  16"  and 

Lead  joints  (C.  I.) 

48" 

smaller 

25  lbs. 

Screw  joints  (C.  I.) 

— 

Screw  joints  (W.  I.  or  steel) 

8" 

300  lbs. 

Note:  (  —  )  Indicates  no  experience. 

Company  No.  p 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

Have  not  tried  over  20".  This  line  laid 

through  open  country  (6  mi.)  with  object  in 

mind  that  it  might  be  used  at  some  future 

Combination  lead  and  cement  ) 

date  at  35  lbs.  pressure. 

1 

Welded  joints 

'  No  experience 

Brazed  joints  | 

Dresser  Couplings  ' 

Lead  joints 

! 

48" 

5  lbs. 

Screw  joints 

No  experience 

Company  No.  io 

Maximum  Diameter 

Maximum  Pressure 

Cement  joint 

All  sizes 

10  lbs./  sq.in. 

Combination  lead  and  cement 

No  information 

Welded  joints 

12" 

125  lbs./  sq.in. 

Brazed  joints 

No  information 

Dresser  couplings 

Do  not  use  them 

any  more 

Lead  joints 

All  sizes 

Screw  joints 

12" 

125  lbs./  sq.in. 
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Company  No.  u 

Cement  Joints.  No  experience  above 
12"  size.  Experience  shows  O.  K.  for 
low  pressure.  Believe  O.  K.  for  up  to 
15  or  20  lbs.  Joints  must  be  carefully 
made. 

Combination  lead  and  cement.  No 
reason  for  this.  Theory  was  to  use  a 
lead  joint  at  stated  intervals  for  expan¬ 
sion.  Experience  with  all-cement  joints 
shows  a  sufficient  expansion  is  allowed  by 
cement  joints. 

Welded.  No  experience.  Believe  O. 
K.  for  steel  or  W.  I.  pipe.  Question  very 
much  advisability  of  welded  joints  for  C. 
I.  pipe  unless  subjected  to  small  tempera¬ 
ture  variations. 


Brazed  joints.  Same  as  welded. 

Dresser  couplings.  Believe  O.  Iv.  if 
used  with  gasket  of  material  not  affected 
by  gas  and  liquors.  Cost  too  high. 

Lead  joints.  Effective  if  properly 
made.  More  expensive  and  more  difficult 
to  make  properly  than  cement  and  no 
better. 

Screw  joints  O.  K.  for  all  sizes  in 
which  they  prove  economical.  Difficult  to 
make  in  sizes  over  4".  Care  must  be  used 
to  see  that  threads  are  clean  and  true  and 
a  good  dope  must  be  used. 


Company  No.  12 


• 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

8" 

12  lbs. 

Combination  lead  and  cement 

30" 

5  lbs. 

Welded  joints 

12" 

30  lbs. 

Brazed  joints 

X 

X 

Dresser  couplings 

x 

X 

Lead  joints 

X 

X 

Screw  joints 

X 

X 

Lead  wool  joints 

30" 

5  lbs. 

Company  No.  /j 


• 

Maximum  Diameter 

Maximum  Pressure 

Cement.  Standard  Bell 

6" 

20" 

Cement.  Standard  Bell 

8" 

5  lbs. 

Combination  (cast  lead  and  cement) 

8  to  16" 

7  lbs. 

(lead  wool  and  cement) 

Steel  Welded 

6" 

50  lbs. 

Steel  Welded 

12" 

5  lbs.  expans. 

48" 

1"  jts.  used 

Brazed 

Not  enough  experience 

Dresser  couplings 

No 

experience 

Cast  lead  (hand  caulked) 

6" 

8" 

Lead  wool  (machine  caulked) 

00 

1  lb. 

Screw  pipe 

No 

experience 
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Company  No.  14 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

12" 

5  lbs. 

Combination  lead  and  cement 

36" 

25  lbs. 

Welded  joints 

20" 

300  lbs. 

Brazed  joints 

No  experience 

Dresser  couplings 

0 

0 

Lead  joints 

0 

0 

Screw  joints 

12" 

300  lbs. 

Company  No.  15 


Pipe  joints  Use  cement  joints  on  L.  P.  to  8"  pipe, 

Cement  joints  and  cement  and  lead  on  10"  and  12" 

Comb,  lead  and  cement  with  8  lbs.  maximum  pressure.  No  ex¬ 

perience  with  larger  size  pipes. 

Welded  joints.  Using  threads  and  welded  steel  pipe  up  to  6"  diameter.  Maxi¬ 
mum  pressure  50  lbs. 

Dresser  couplings.  Do  not  use  them  for  standard  work. 

Lead  joints.  We  have  discontinued  lead  on  all  sizes  up  to  8".  Then  only  use  on 
low  pressure. 


Company  No.  10 


Cement  joints:  16"  C.  I.  pipe  to  20  lbs.  pressure. 

Combination:  Same  as  for  cement  joints. 

Welded  joints:  Size  of  pipe  should  govern.  From  3"  up  to  30"  in  the  So.  Cal. 
Gas  Co’s,  practice.  Pressures  may  range  to  450  lbs.  with  this  joint. 

Brazed  joints:  No  experience.  Not  believed  to  be  satisfactory  on  account  of  un¬ 
certainty  in  securing  perfect  jobs. 

Dresser  couplings:  Same  consideration  as  for  welded  joints. 

Lead  joints:  16"  pipe,  maximum,  and  pressures  up  to  20  lbs. 

Screw  joints:  10"  pipe,  maximum,  with  pressures  ranging  to  300  lbs. 


Company  No.  17 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

24" 

30  lbs. 

Combination  lead  and  cement 

12" 

15  lbs. 

Welded  joints 

6" 

30  lbs. 

Brazed  joints 

None  in  use 

Dresser  couplings 

20" 

15  lbs. 

Lead  joints 

6  &  8" 

15  lbs. 

Screw  joints 

•)4"-12" 

15  lbs. 
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Company  No.  18 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

Combination  lead  and  cement 

12" 

No  experience 

1  lb. 

Welded  joints 

36" 

Strength  of  pipe 

Brazed  joints 

6" 

50  lbs. 

Dresser  couplings 

48" 

100  lbs. 

Lead  joints 

48" 

1  lb.  ’ 

Screw  joints 

8" 

100  lbs. 

Company  No.  19 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

6"  C.  I. 

Low  pressure 
distribution 

Combination  lead  and  cement 

36"  C.  I. 

10  lbs. 

)  Exposed  mains 

Welded  joints)- in  works 

30"  Steel 

10  lbs. 

)  Underground  main 

17"  Steel 

100  lbs. 

Brazed  joints 

No  experience 

Dresser  couplings 

No  experience 

Lead  joints  -  - 

Screw  joints 

12"  Steel 

100  lbs. 

Company  A To.  20 


• 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

10" 

5  lbs. 

Combination  lead  and  cement 

Not  known 

Not  known 

Welded  joints 

Any  size 

100  lbs. 

Brazed  joints 

Not  known 

Not  known 

Dresser  couplings 

(I  have  laid  and  operated  lines  made  up  with 
Dresser  couplings  from  20  inches  down,  and 
as  high  as  150  lbs.  pressure.  This  was  com¬ 
mon  practice  in  the  natural  gas  fields. 

Lead  joints 

36" 

5  lbs. 

Screwed  pipe 

3" 

100  lbs. 

Company  No.  21 


Maximum  Diameter  Maximum  Pressure 


Cement  joints 

16" 

5 

lbs. 

Combination  lead  and  cement 

48" 

5 

lbs. 

Welded  joints  (Steel  pipe) 

16" 

100 

lbs. 

Brazed  joints  (Cast  iron) 

6" 

50 

lbs. 

Dresser  couplings 

48" 

50 

lbs. 

Lead  joints 

72" 

1 

lb. 

Screw  joints 

12" 

25 

lbs. 
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Company  No.  22 

This  answer  is  based,  not  altogether  on  experience  with  the  joints  listed,  but 
partially  on  general  impressions  received  in  various  ways  from  users  of  these  joints. 


Kind  of  Joint 

Max.  Dia.  (In.) 

Max.  Press,  (lbs.) 

Cement  No.  1  bell 

8-12 

10 

Cement  No.  2  bell 

16-30 

10 

Combination  lead  and  cement 

12-30 

10 

Welded 

24 

100 

Brazed 

(n) 

(n) 

Dresser  (couplings) 

36 

100 

Lead  (Cast) 

— 

— 

Screw 

8 

100 

(n)  No  information. 


Unable  to  state  just  what  joint  would  be  used  for  sizes  larger  than  36".  Special 
study  would  be  made  of  each  such  job. 


Company  No.  23 


Maximum  Diameter 
Pipe 

Maximum  Pressure 

Cement  joints 

30"  C.  I. 

15  lbs. 

Combination  lead  and  cement 

No  opinion 

No  opinion 

Welded  joints 

Any  steel  or  W.  I. 

Whatever  pipe  will 
stand 

Brazed  joints 

— 

— 

Dresser  couplings 

— 

— 

Lead  joints 

any  C.  I. 

10  lbs. 

Screw  joints 

8"  Steel  or  W.  I. 

50  lbs. 

Company  No.  24 

It  is  assumed  that  this  question  applies  to  gas  pressure : 

Cement  joints — 12" — 10  pounds  pressure. 

Combination  lead  and  cement — 48" — 10  lbs.  pressure. 

Welded  joints. — No  information. 

Brazed  joints. — No  information. 

Dresser  couplings. — 6" — 5  lbs.  pressure. 

Lead  joints. — Over  12"  diameter  100  lbs.  pressure. 

Screw  joints. — 8" — 100  pounds  pressure. 

One  of  our  Connecticut  towns  is  using  3"  Dresser  sleeves  as  expansion  joints 
and  withstanding  40  pounds  pressure.  These  joints  were  given  a  thorough  test 
when  laid  at  100  pounds  per  square  inch  air  pressure. 
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Company  No.  25  • 


Maximum  Diameter  Maximum  Pressure 

Cement  joints 

4"  Not  over  ^2  lb.  on 

account  of  danger 
of  breaking. 

6"  to  12"  Up  to  20  lbs.  de¬ 

pending  on  local 
conditions  and  na¬ 
ture  of  service. 

16"  to  24"  Up  to  10  lbs.  de¬ 

pending  on  local 
conditions  and  na¬ 
ture  of  service. 

Combination  lead  and  cement 

Same  as  cement  joints 

Welded  joints 

Will  stand  any  pres¬ 
sure  likely  to  be  en¬ 
countered  in  gas 

• 

practice. 

Brazed  joints 

My  experience  is  too 
limited  to  judge. 

Dresser  couplings 

Will  stand  any  pressure  likely  to  be  en¬ 
countered  in  gas  practice. 

Screw  joints 

Will  stand  any  pressure  likely  to  be  en¬ 
countered  in  gas  practice. 

Lead  and  lead  wool 

Up  to  20  lbs.,  for  small  sizes,  and  up  to 
10  lbs.  for  16  to  24"  depending  on  condi¬ 
tions  and  nature  of  service.  There  will  be 
occasional  leaks  with  any  type  of  lead  or 
cement  joint. 

Company  No.  26 

Cement  joints:  Cement  joints  are  used  by  our  company  exclusively  for  all  sizes. 

Our  cast  iron  mains  laid  with  this  joint  range  from  4"  to  24".  No  trouble  is  antici¬ 
pated  and  no  change  is  contemplated.  This  joint  may  be  used  for  pressures  up 
to  10  lbs. 

Combination  lead  and  cement :  Our  company  has  never  laid  any  mains  with  this 
joint,  therefore  have  had  no  experience. 

Welded  joint:  Our  first  welded  main  was  laid  in  July,  1911,  and  since  1913  this 
joint  has  been  used  exclusively  for  all  sizes  of  steel  pipe.  For  high  pressure  distri¬ 
bution  this  joint  has  no  equal.  A  welded  joint  once  tight  will  always  be  tight. 

Brazed  joint:  Have  never  used  this  joint,  therefore  cannot  give  any  opinion. 

Dresser  joints:  I  could  not  favor  this  joint  in  gas  mains.  It  is  a  very  cheap  and 
quick  way  of  laying  mains,  but  due  to  the  great  percentage  of  leaks  which  develop 
in  these  joints,  I  would  not  recommend  its  use.  This  joint  can  be,  when  installed, 
made  tight  for  any  pressure. 

Lead  joints:  Do  not  think  a  gas  main  laid  with  lead  joints  will  be  permanently 
tight,  and  do  not  think  that  it  could  be  used  satisfactorily  for  any  pressure  above 
the  standard  low  pressure  system. 

Screw  joints:  The  welded  joint  has,  for  gas  distribution,  practically  displaced  the 
screw  joint;  the  joint  is  capable,  however,  of  being  used  for  any  pressures,  but 
will  undoubtedly  develop  leaks  in  the  system.  I  would  not  recommend  this  joint 
for  gas  mains. 
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Company  No.  2j 

Cement  joints:  In  the  past,  we  have  laid  up  to  as  high  as  20"  pipe  in  cement 
joints  but,  some  time  ago,  we  came  to  the  conclusion  that  this  type  of  joint  should 
not  be  used  in  mains  larger  than  12",  for  ordinary  low  pressure  distribution  pres¬ 
sures  up  to  a  maximum  of  *4  lb. 

We  have  recently  considered  the  B,  or  No.  2  bell,  and  are  considering  the  use  of 
this  type  of  bell  on  mains  larger  than  6".  However,  we  are  just  now  laying  our 
first  main  cast  with  the  No.  2  bell,  so  that  we  have  had  no  experience  to  date  which 
would  be  of  value  to  the  Committee  on  this  type  of  bell. 

As  stated  in  answer  to  Question  No.  2,  we  have  used  combination  lead  and 
cement  joints  successfully  on  30"  mains  under  pressures  from  20  to  25  lbs.  per  sq. 
in.  This  main  has  been  in  use  about  8  years  and,  except  for  one  sleeve  has  never 
shown  any  leakage  from  barring  tests,  which  have  been  made  several  times.  When 
this  work  was  begun,  it  was  the  intention  to  use  cement  and  lead  wool,  but  later 
cement  and  cast  lead  was  used.  The  above-mentioned  sleeve,  which  has  shown 
leakage,  was  one  of  the  first  joints  in  which  lead  wool  was  used. 

Welded  and  brazed  joints:  We  have  had  very  little  experience  with  welded 
joints  or  brazed  joints. 

Dresser  couplings:  We  have  only  one  Dresser  coupling  joint  on  our  system.  This 
is  installed  on  a  pipe  bridge  which  we  built  some  years  ago  across  a  body  of  water 
over  which  our  line  passes  from  Sparrows  Point,  from  which  point  we  receive  coke 
oven  gas  manufactured  by  the  Bethlehem  Steel  Company.  This  Dresser  joint  was 
installed  to  permit  of  a  certain  amount  of  flexibility  due  to  a  possible  moving  of  the 
bridge  from  boat  collisions,  etc.,  and  also  to  take  care  of  excessive  expansion  and 
contraction  in  the  line,  due  to  its  direct  exposure  to  atmospheric  temperatures. 

Lead  joints :  We  have  laid  pipe  up  to  48"  with  lead  joints  which  carry  pressures 
up  to  about  1  lb.  per  sq.in.  We  have  not  had  occasion  to  lay  pipe  of  larger  size 
than  this,  nor  to  carry  pressures  on  this  line  in  excess  of  that  stated,  and  are,  there¬ 
fore,  unprepared  to  state  what  would  be  the  maximum  diameter  and  maximum 
pressures  for  which  this  joint  is  suitable. 

Screw  joints:  We  have  had  no  experience  with  this  type  of  joint. 


Company  No.  28 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

8" 

12  lbs. 

Combination  lead  and  cement 

12" 

20  lbs. 

Welded  joints 

No  limit 

No  limit 

Brazed  joints 

No  limit 

No  limit 

Dresser  couplings 

12" 

50  lbs. 

Lead  joints 

No  limit 

25  lbs. 

Screw  joints 

6" 

50  lbs. 

Company  No.  29 

Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

12" 

10  lbs. 

Combination  lead  and  cement 

30" 

20  lbs. 

Welded  joints 

p 

? 

• 

Brazed  joints 

p 

? 

Dresser  couplings 

36" 

20  lbs. 

Lead  joints 

36" 

10  lbs. 

Screw  joints 

p 

p 
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Company  No.  30 

Cement  joints:  Any  diameter  and  ten  pounds  pressure,  although  if  it  were  de¬ 
cided  that  it  was  safe  to  lay  cast  iron  pipe  for  higher  pressure,  I  would  expect  the 
cement  joints  to  take  care  of  the  increased  pressure. 

Combination  lead  and  cement  joints:  We  have  had  success  in  using  a  combina¬ 
tion  cement  and  cast  lead  joint  in  No.  1  bells  and  in  No.  2  bells  when  using  cut 
spigots. 

Welded  joints:  An  exposed  16"  line  and  an  exposed  24"  line  with  welded  joints 
and  pressures  up  to  six  pounds  have  been  in  successful  operation. 

Brazed  joints:  No  information. 

Dresser  couplings:  No  information. 

Lead  joints:  I  would  not  use  cast  lead  joints  under  any  circumstances. 

Screw  joints:  These  should  remain  tight  for  any  pressure  that  the  pipe  will 
stand  if  properly  made.  I  do  not  believe  that  I  would  use  screw  joints  on  pipe 
larger  than  8". 


Company  No.  31 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints  (B  or  No.  2  bell) 
Combination  lead  and  cement 

16" 

25  lbs. 

(B  or  No.  2  bell) 

24" 

5-7  lbs. 

Welded  joints 

— 

— 

Brazed  joints 

— 

— 

Dresser  couplings 

*16" 

(x)  50  lbs. 

Lead  joints 

24" 

5-7  lbs. 

Screw  joints 

12" 

(x)  100  lbs. 

—  No  experience. 

*  No  experience. 

x  No  experience  at  pressures  greater  than  10  lbs.  However,  we  believe  them 
safe  at  pressures  well  above  100  lbs. 


Company  No.  32 

The  following  recommendations  are  for  maximum  diameter  and  maximum  pres¬ 
sure  for  various  styles  of  joints. 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

16" 

At  least  10  lbs. 

Combination  lead  and  cement 

at  least  24" 

Not  over  10  lbs. 

Welded  joints 

Any  size 

Any  pressure 

Brazed  joints 

Any  size 

10  lbs. 

Dresser  couplings 

Any  size 

— 

Lead  joints 

Any  size 

Low  pressure 

Screw  joints 

12" 

Any  pressure 
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Company  No.  33 

In  this  question  there  are  so  many  factors  that  enter  into  it  that  it  is  difficult  to 
answer  it  definitely.  We  would  say  as  follows : 


Maximum  Diameter 

Maximum  Pressure 

Cement  joints 

12" 

12" 

Combination  lead  and  cement 

24" 

2  lbs. 

Welded  joints 

Brazed  joints 

Dresser  couplings 

Dresser  clamps 

All  sizes 

25  lbs. 

Poured  lead 

All  sizes 

2  lbs. 

Lead  wool 

All  sizes 

5  lbs. 

Screw  joints 

No  experience 

BRONZE  WELDED  CAST  IRON  PIPE  LINES 


Reported 

• 

Reported  Type 

Date  of 

Name  of  Company 

Location 

Reported  Length 

of  Pipe 

Starting 

Capitol  Gas  &  Elec. 

Topeka,  Kans. 

800' 

4"  Sand  Cast 

Aug.  26  to 

Company 

Sept.  9,  1924. 

Kansas  Gas  &  Elec. 

Wichita,  Kans. 

260' 

^//  ft  ft 

March  1925. 

Company 

Galveston  Gas  Co. 

Galveston,  Tex. 

1,800' 

tt  tt 

Nov.  ’24  to 

Feb.  1925. 

Southern  Public 

Charlotte,  N.  C. 

5  miles 

4"  &  6"  ” 

May  1924. 

Utilities  Co. 

Capitol  Gas  &  Elec. 

Topeka,  Kans. 

600' 

6"  Sand  Cast 

Sept.  1924. 

Company 

E.  L.  Philips  Const. 

Bayshore,  L.  I. 

22,523' 

6"  Centri- 

March  1924. 

Company 

fugally  Cast 

Public  Service  Co. 

Denver,  Colo. 

580' 

6"  ” 

June  1924. 

Consolidated  Gas 

Baltimore,  Md. 

84' 

6"  ” 

Sept.  17,  1924. 

Elec.  Lt.  &  Pr.  Co. 

Rochester,  N.  Y. 

580' 

6"  ” 

Sept.  25— 

Rochester  Gas  &  Elec. 

f'Britton  Road 

Oct.  19,  1924. 

Corp. 

^Landing  Road 

552' 

6"  ” 

Fall,  1924. 

(Quentin  Road 

288' 

6"  ” 

Fall,  1924. 

Republic  Light,  Heat 

N.  Tonawanda, 

1,800' 

6"  ” 

Oct.  20,  1924. 

&  Power  Company 

N.  Y. 

Peoples  Gas  Light  & 
Coke  Company 

Chicago,  Ill. 

fEdgebrook. . . 
\Mt.  Clair.  . .  . 

3,781'  ' 

9,907' 

6"  ” 

6"  ” 

July-Sept.  1924. 

July-Sept.  1924. 

Illinois  Light  & 

LaSalle,  Ill. 

4,200' 

6"  ” 

July-Oct.  1924. 

Power  Company 

Consumers’  Gas  Co. 

Miami,  Okla. 

300' 

6"  Sand  Cast 

Sept.  3,  1924. 

Southern  Counties 

Los  Angeles,  Cal. 

8,000' 

8"  Fr.  Sand 

May -June,  1924. 

Gas  Company 

■ 

Cast 

Southern  Counties 

Gas  Company 

Los  Angeles,  Cal. 

13,000' 

8"  Domestic 
&  Fr.  Sand 
Cast 

May-June,  1924. 

4,000' 

8"  Centri- 
fugally  Cast 

May-June,  1924. 

Southern  Counties 

99  99  11 

Gas  Company 

Pomona  Line 

20,000' 

8"  Fr.  Sand 
Cast 

Aug.  1924. 

Illinois  Light  & 

LaSalle,  Ill. 

3,000' 

8"  Centri- 

Nov.  &  Dec. 

Power  Company 

fugally  Cast 

1924. 

Dallas  Gas  Company 

Dallas,  Tex. 

7,500' 

g//  ft  99 

Nov.  1924. 

Worcester  Gas 

Worcester,  Mass. 

108' 

g//  19  99 

Aug.  1924. 

Light  Company 
Kansas  Gas  &  Electric 

Kansas  City,  Mo. 

308' 

g tf  99  99 

Aug.  1924. 

Company 

Illinois  Light  &  Power 

LaSalle,  Ill. 

2,500' 

12"  ” 

Oct.  &  Nov. 

Company 

1924. 

Chattanooga  Gas  Co. 

Chattanooga,  Tenn. 

6,350' 

6"  ” 

May  1,  1925. 

1,500' 

gtf  9  9  9  9 

9  9  9  9 

Bartlesville  Gas  & 

Bartlesville,  Okla. 

300' 

6"  ” 

Sept.  3,  1924. 

Electric  Company 

Kansas  City  Gas  Co. 

Kansas  City,  Mo. 

270' 

/^tt  9  9  9  9 

Mar.  30,  1925. 

U.  S.  C.  I.  Pipe  & 

Anniston,  Ala. 

750' 

6"  Centri- 

Feb.  1,  1925. 

Foundry  Company 

fugally  Cast 

Birmingham  Elec.  Co. 

Birmingham,  Ala. 

39  welded 
joints 
10,000' 

6"  Sand  Cast 

Apr.  1,  1924. 

Municipal  Gas  Plant 

Clearwater,  Fla. 

4"  Sand  Cast 

35,000' 

2 tf  1 1  M 

Aug.  1,  1924. 

Southwestern  Gas  & 

Ni  Electric  Co. 

Shreveport,  La. 

4,000' 

6"  ” 

Aug.  1924. 

Southwestern  Gas  & 

Shreveport,  La. 

200' 

8"  Centri- 

Sept.  20,  1924. 

Electric  Co. 

fugally  Cast 

North  Shore  Gas  Co. 

Waukegan,  Ill. 

3,300' 

g //  99  99 

Dec.  1,  1924 

2,800' 

12"  ” 

ft  99  99 

980 


RECOMMENDED  PROCESS  FOR  BRONZE  WELDING  CAST  IRON 
PIPE  NOT  EXCEEDING  12-INCH  DIAMETER 


The  Linde  Air  Products  Company 


New  York,  N.  Y.,  June  4,  1925. 


At  the  conclusion  of  a  series  of  ex¬ 
periments  and  accompanying  laboratory 
investigations  about  one  year  ago, 
bronze  weld  jointing  of  cast  iron  pipe 
was  recommended  by  the  Linde  Air 
Products  Company  as  a  practical  applica¬ 
tion  of  the  oxy-acetylene  welding  process. 

The  application  was  recommended 
primarily  for  gas  distribution  lines,  some 
of  which  were  laid  during  the  year  and  to 
date  with  the  help  of  our  service  organ¬ 
ization. 

The  following  procedure  control  em¬ 
bodies  recommended  methods  of  bronze 
welding  in  laying  cast  iron  lines  of  maxi¬ 
mum  12"  diameter.  It  is  based  upon  ex¬ 
perience  accumulated  through  practically 
continuous  contact  with  the  subject  ap¬ 
plication. 

The  suggestions  and  recommendations 
herein  will  materially  assist  in  securing 
good  results  if  applied  with  due  regard  to 
the  individual  conditions  usually  found 
in  a  field  application  which  a  procedure 
control  cannot  provide  for  in  detail. 

A.  Check  of  the  Welders 
1.  Experience 

Welders  should  preferably  be  ex¬ 
perienced  in  bronze  welding  of 
cast  or  malleable  iron,  and  familiar 
with  ripple  welding  of  steel  plates 
or  pipe. 


2.  Qualification  Tests 

Before  assignment  of  actual  work, 
each  welder  should  be  required  to 
pass  the  following  qualification 
tests. 

a.  He  should  be  given  a  short  sec¬ 
tion  of  cast  iron  pipe  to  be  used 
in  the  proposed  line,  on  which 
he  should  deposit  in  a  circum¬ 
ferential  direction  a  bronze 
weld  at  least  two  inches  long 
and  not  less  than  one  inch  wide 
under  the  supervisor’s  observa¬ 
tion.  The  method  of  heating 
the  cast  iron,  speed  of  welding, 
use  of  the  flux,  manner  and 
method  of  depositing  bronze 
and  general  welding  technique 
should  be  noted  to  see  if  tinning 
is  being  obtained  and  approved 
welding  practice  followed. 

The  bronze  so  deposited  should 
then  be  melted  off  and  the  pipe 
surface  examined  to  see  if  it 
has  been  properly  and  uniform¬ 
ly  tinned.  A  good  weld  will 
show  an  unbroken  layer  of  ad¬ 
hering  bronze. 

b.  Two  plain  end  sections  of  cast 
iron  pipe,  about  six  inches  long, 
of  the  same  material,  size  and 
thickness  used  in  the  line, 
should  be  aligned  and  bronze 
welded  together  by  the  operator 
according  to  procedure  practice 
described  in  Section  E.  The 
pipe  should  be  rotated  as  weld¬ 
ing  proceeds.  General  welding 
technique  should  be  checked,  as 
in  (a). 
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The  bronze  welded  joint  should 
then  be  broken  by  sledging  the 
pipe  surfaces  on  both  sides  of 
the  weld.  A  good  joint  will 
not  fracture  by  the  bronze  pull¬ 
ing  away  from  the  cast  iron. 
Broken  sections  containing  the 
weld  should  then  be  flattened  by 
hammering  and  the  joint  ex¬ 
amined.  If  the  pipe  has  been 
properly  tinned  the  cast  iron 
will  adhere  to  the  bronze  at 
practically  all  points. 

c.  If  position  or  bell  hold  welds 
are  required  in  the  proposed 
line,  two  6-in.  sections  of  cast 
iron  pipe  with  plain  ends  should 
be  aligned  in  a  fixed  horizontal 
position.  The  welder  should 
make,  under  the  supervisor’s 
observation,  a  position  bronze 
welded  joint  according  to  pro¬ 
cedure  and  practice  for  this 
type  of  joint  described  in  Sec¬ 
tion  E. 

The  joint  should  be  subjected 
to  and  meet  requirements  of  the 
same  breaking  test  as  pre¬ 
scribed  for  the  rotated  weld. 
Operators  who  qualify  may  be 
used  for  making  bell  hole 
welds. 

The  average  applicant  for  posi¬ 
tion  of  welder,  probably  having 
had  little  experience  in  bronze 
welding  of  cast  iron  pipe,  his 
first  test  weld  may  not  be  sat¬ 
isfactory.  At  the  discretion  of 
the  welding  foreman  he  should 
be  allowed  to  submit  additional 
test  specimens. 

3.  Special  Checks 

If  inspection  (see  Section  F)  of 
the  welds  shows  that  defective 
welds  are  being  made  by  any  weld¬ 
er,  he  should  be  required  again  to 
submit  satisfactory  test  specimens 
before  being  allowed  to  return  to 
his  regular  work. 


B.  Selection  and  Inspection  of  Material 
1.  Pipe 

a.  Sand  Cast  Iron  Pipe 

1.  If  sand  cast  iron  pipe  be 
used  it  should  conform  to 
specifications  of  The  Ameri¬ 
can  Gas  Institute  or  The 
American  Water  Works  As¬ 
sociation  for  cast  iron  pipe, 
except  the  ends  of  the  pipe 
should  be  plain  and  the  end 
faces  finished  square. 

2.  The  ends  should  be  free 
from  porosity,  adhering 
mold  sand,  blow  holes,  sand 
inclusions  and  other  defects. 

b.  Centrifugal  Cast  Iron  Pipe 

1.  If  centrifugal  cast  pipe  be 
used  it  should  meet  the  serv¬ 
ice  requirements  specified  by 
The  American  Gas  Institute 
or  The  American  Water 
Works  Association  for  cast 
iron  pipe.  End  faces  should 
be  finished  square. 

2.  Pipe  should  be  free  from 
laminations  and  loose  scale 
and  pipe  ends  shall  be  free 
from  cracks,  blow  holes  or 
other  defects. 

c.  If  the  pipe  be  supplied  with  two 
or  more  lengths  bronze  welded 
together  by  the  manufacturer, 
the  same  test  as  specified  in 
section  F  should  be  made  prior 
to  shipment,  and  each  weld  so 
made  be  marked  for  identifica¬ 
tion. 

d.  The  pipe  should  be  tested  for 
weldability  by  selecting  a  few 
sections  at  random  and  deposit¬ 
ing  at  the  ends  a  layer  of 
bronze  about  one  inch  long. 
Behavior  of  the  material  should 
be  noted  to  see  if  the  pipe  re¬ 
sponds  readily  to  the  tinning 
and  welding  operation.  The 
bronze  should  be  melted  off 
and  the  surface  of  the  pipe  ex¬ 
amined  to  see  if  it  has  tinned 
properly  and  if  there  is  proper 
adhesion  of  bronze  to  iron. 


982 


e.  Cast  iron  pipe  for  bronze  weld¬ 
ing  should  not  be  tar  coated  by 
the  hot-dip  process  as  the 
coated  surface  is  difficult  to  tin 
and  satisfactory  welding  is  im¬ 
possible.  As  soon  as  possible 
after  manufacture  the  ends  of 
pipe  to  be  supplied  for  bronze 
welding  should  be  protected  by 
a  coat  of  tar  or  asphaltum  paint 
applied  by  brush  for  a  distance 
of  approximately  3  inches  when 
pipe  is  at  atmospheric  tempera¬ 
ture. 

2.  Welding  Rods 

a.  Welding  rod  should  be  Oxweld 
No.  10  Bronze  Rod  or  rod  con¬ 
forming  to  the  following  speci¬ 
fication  : 

Copper .  59  to  62% 

Tin .  3^  to  1% 

Lead . not  over  0.10% 

Iron . not  over  0.20% 

Aluminum  .  none 

Zinc  .  Remainder 

Each  rod  shall  display  good 
welding  qualities  and  flow  free¬ 
ly  and  smoothly.  Any  rod 
found  defective  should  be  dis¬ 
carded. 


b.  The  size  of  welding  rod  should 
be  as  follows : 

Nom.  Pipe  Size  Dia.  of  Rod  Length 
2  to  10  in.  inclusive  3/16"  36" 

12  inches  yj'  36" 

3.  Welding  Flux 

It  is  essential  that  a  flux  of  good 
quality  be  used  to  obtain  proper 
tinning.  Oxweld  Brazo  Flux  or 
a  suitable  bronze-welding  flux  sup¬ 
plied  by  a  reputable  manufacturer 

should  be  used;  see  Section  B-l-d 
for  a  suitable  test  of  fluxing  prop¬ 
erties. 

4.  Gases 

Oxygen  and  acetylene  are  the  only 
suitable  gases. 

5.  Welding  Apparatus 

W  elding  apparatus  manufactured 
by  any  reputable  concern  may  be 
used.  The  table  should  be  fol¬ 
lowed  for  size  of  welding  head  or 
tip  for  Oxweld  apparatus  or  cor¬ 
responding  sizes  for  other  appara¬ 
tus. 


Size  of  Oxzveld  Blowpipe  Head 


Nominal  Dia.  of  Pipe 
inches 

Wall  thickness 
inches 

No. 

Wall  thickness 
inches 

No. 

2 

— 

6 

— 

— 

4 

0.40 

8 

0.31 

7 

6 

.43 

10 

.35 

8 

8 

.45 

10 

.38 

8 

10 

.49 

12 

.42 

10 

12 

.54 

12 

.46 

10 

C.  Design  and  Layout  of  Bronze  Welded 
Joint 

1.  Spacing  of  Pipe 

The  plain  squared  ends  of  the  pipe 
should  be  separated  approximately 
1/16". 


2.  Welding  Procedure 

a.  The  pipe  should  be  so  thor¬ 
oughly  tinned  with  bronze  as  to 
assure  an  adhering  and  inter¬ 
locking  layer  of  deposited 
metal. 

b.  The  deposited  bronze  should  be 
free  from  blow  holes  and  exces¬ 
sive  porosity. 
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c.  The  bronze  weld  should  be  so 
built  up  that  the  deposited  metal 
will  present  a  gradual  increase 
in  thickness  from  pipe  surface 
to  the  center  of  the  weld — see 
Fig.  1. 


d.  Weld  Dimensions 

Width  and  thickness  of  the 
bronze  weld,  see  Fig.  1,  should 
be  approximately  that  given  in 
the  following  table — 


Figure  1. 


Nominal  Approximate  Approx.  Dimensions  of  Bronze  Weld 

Dia.  of  Pipe.  outside  dia.  thickness  (t)  Width  (w) 

Inches  inches  Inches  Inches 


2 

2.50 

/s 

y& 

4 

4.80 

3/16 

.  3A 

6 

6.90 

3/16 

i 

8 

9.05 

.  M 

iys 

10 

11.10 

y* 

m 

12 

13.20 

5/16 

i  H 

D.  Preparation  for  Welding 

1.  Alignment 

The  cast  iron  pipe  sections  should 
be  swabbed  out  and  lined  up  per¬ 
fectly  straight  in  horizontal  and 
vertical  planes. 

The  abutting  pipe  ends  should  be 
as  nearly  concentric  as  possible 

and  any  variation  should  be 
equalized. 

2.  Cleaning 

If  the  pipe  ends  are  painted  by  the 
manufacturer,  as  suggested  in  Sec¬ 
tion  B-l-e,  welding  may  proceed 
without  further  preparation.  If  the 
pipe  ends  have  not  been  painted, 
all  scale,  rust,  dirt,  mold  sand  or 
other  foreign  matter  must  be  thor¬ 
oughly  removed  from  the  ends  be¬ 
fore  welding. 


3.  Tacking 

The  joint  should  be  tack-welded 
at  three  equally  spaced  points.  The 
tacks  need  not  be  more  than  one 
inch  long. 

E.  Welding  Technique,  Organization 
and  Line  Construction 

1.  Organization 

The  welding  and  construction  or¬ 
ganization  will  be  necessarily  de¬ 
pendent  upon  the  length  and  loca¬ 
tion  of  the  line,  the  time  limit  for 
completion,  co-ordination  of  the 
the  different  construction  gangs, 
contour  of  the  terrain  and  other 
factors. 

If  two  or  more  lengths  of  pipe 
have  not  been  bronze  welded  to- 
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gether  by  the  manufacturer,  the 
first  step  in  laying  the  line  should 
be  taken  at  the  unloading  point,  or 
other  convenient  location,  prior  to 
stringing  pipe  along  right-of-way. 

(a)  Aligning 

The  pipe  having  been  strung, 
the  sections  should  be  lined  up 
for  welding.  If  the  trench  has 
been  opened,  alignment  should 
be  made  over  it  on  skids,  the 
ends  of  the  sections  being 
spaced  as  previously  specified. 

(b)  Ditching 

The  floor  of  the  trench  should 
be  as  level  as  possible  and  free 
from  obstructions  which  would 
impose  undue  strain  on  the  pipe. 
If  necessary  to  secure  good 
alignment  after  lowering  the 
pipe,  blocking  and  tamping 
should  be  resorted  to. 

(c)  Tacking  and  Welding 

One  welder  and  one  helper 
should  be  assigned  to  and  be 
responsible  for  welding  to¬ 
gether  a  unit  of  from  six  to 
nine  lengths  (72  to  108  ft.) 
over  the  ditch. 

Two  previously  coupled  sec¬ 
tions  (two  or  more  lengths 
each,  welded  either  by  the  man¬ 
ufacturer  or  at  point  of  deliv¬ 
ery)  are  aligned,  tacked  and 
welded  together,  the  pipe  being 
rotated  by  the  helper  so  that 
welding  may  be  performed  on 
the  upper  surface  of  the  pipe. 
The  sections  so  welded  together 
should  then  be  joined  by  tack¬ 
ing  and  welding  into  a  six,  eight 
or  nine  length  welded  section  as 
the  requirement  of  the  pro¬ 
posed  line  shall  have  deter¬ 
mined. 

If  oxygen  and  acetylene  con¬ 
tainers  are  located  approxi¬ 
mately  mid-length  of  the  six  to 
nine  length  section  and  fifty 
(50)  feet  of  hose  provided  for 


conveying  each  gas  to  the  blow 
pipe,  loss  of  time  in  shifting  the 
containers  will  be  avoided. 

2.  Welding  Technique 

(a)  Rolling  Bronze  Weld 

Select  the  size  of  blow  pipe 
head  or  tip  specified  for  the 
wall  thickness  and  variety  of 
pipe  to  be  welded,  and  the  spe¬ 
cified  size  of  welding  rod. 

A  neutral  flame  must  always  be 
used  to  insure  good  results. 
Begin  welding  operations  at  the 
joint  nearest  the  center  of  the 
section  and  on  the  top  quarter 
of  the  pipe  circumference.  Ap¬ 
ply  the  blowpipe  flame  generally 
uniformly  over  the  surface  of 
the  pipe  ends  for  about  30  sec¬ 
onds,  after  which  concentrate  on 
the  top  quarter  until  heated  to 
a  dull  red  (approximately 
1200°  F.).  Reasonable  time 

should  be  allowed  for  heat  ab¬ 
sorption  by  pipe  structure  ad¬ 
jacent  to  the  weld.  Remember 
that  the  material  is  cast  iron. 

Fluxing  of  the  rod  is  best  done 
by  slightly  preheating  the  end 
and  dipping  into  the  flux  con¬ 
tainer. 

Hold  the  fluxed  rod  in  the 
blowpipe  flame  approximately 
in  line  with  the  joint  formed  by 
the  abutting  pipe  ends  and 
slightly  above  it. 

Employing  the  ripple  method 
of  welding  (Section  A-l),  move 
the  blowpipe  and  fluxed  rod 
across  the  joint.  If  the  pipe  be 
of  acceptable  quality  as  proven 
by  test  (Section  B-l-d),  a 
tinned  surface  will  be  formed. 
Apply  bronze  at  the  lowest  pos¬ 
sible  temperature  which  will 
produce  a  well  tinned  surface 
and  good  bonding  of  the  metals. 
If  good  bonding  of  bronze  and 
iron  is  noted,  proceed  with  the 
weld  by  progressive  applica¬ 
tions  of  flame  and  fluxed  rod 
along  the  line  of  joint. 

Fumes  of  zinc  oxide  will  be 
formed  to  a  certain  degree. 
They  should  not  be  inhaled  by 
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welder  and  helper  and  can  be 
readily  avoided.  Fumes  in  ex¬ 
cess  indicate  that  too  large  a 
proportion  of  zinc  is  being 
burned ;  the  result  will  be  a  por¬ 
ous  weld.  (Section  C-2-b.) 
Observe  carefully  the  progress 
of  tinning  the  iron ;  see  that  the 
surface  of  the  pipe  is  fully 
coated  in  advance  of  the  weld. 

Build  up  the  bronze  weld  as 
closely  as  possible  to  dimensions 
specified  in  Section  C. 

After  approximately  one  quar¬ 
ter  of  the  pipe  periphery  has 
been  welded,  the  pipe  should 
be  rotated  about  an  equivalent 
distance  (approximately  90°) 
and  welding  operations  con¬ 
tinued. 

Tacks  should  be  melted  out  in 
the  course  of  welding  the  joint. 
The  surfaces  beneath  should  be 
retinned  and  when  welded  to¬ 
gether  form  part  of  the  con¬ 
tinuous  joint. 

If  welding  be  interrupted,  the 
end  of  the  previously  made  weld 
should  be  reheated  and  fluxed 
so  that  a  continuous  bond  is  as¬ 
sured. 

After  welding  the  third  quarter 
of  joint  surface  and  turning  of 
pipe  to  new  position  the  fourth 
quarter  of  welding  should  be 
stopped  at  a  point  approximate¬ 
ly  1"  from  the  beginning  of  the 
welded  joint. 

The  beginning  of  the  welded 
joint  should  be  preheated  for 
approximately  1".  The  entire 
weld  should  then  be  completed 
by  flowing  the  preheated  and 
prefluxed  bronze  onto  the  pipe 
now  well  heated  and  tinned  so 
that  a  weld  uniform  in  quality 
and  appearance  should  result. 
In  cold  weather  slow  cooling 
of  the  weld  is  beneficial;  cover 
the  weld  and  adjacent  pipe  sur¬ 
faces  with  suitable  non-temper¬ 
ature  conducting  material. 

Do  not  subject  the  joint  to 
strain  until  it  has  cooled  ap¬ 
proximately  to  atmospheric 
temperature. 


(b)  Position  and  Bell  Hole  Bronze 
Weld 

Cross  service  mains  change  in 
direction  of  ditch  or  other  con¬ 
struction  conditions  may  neces¬ 
sitate  making  a  bronze  weld  in 
position  above  the  trench  or  be¬ 
low  ground 

The  pipe  being  suitably  aligned, 
proceed  with  tacking  as  above 
prescribed. 

Tinning,  weld  dimensions,  ap¬ 
plication  and  welding  technique 
are  the  same  as  recommended 
for  rolling  welds  except  that 
welding  should  begin  on  the 
bottom  quarter  of  the  pipe  cir¬ 
cumference  and  continue  on 
one  side  to  a  corresponding  po¬ 
sition  on  top  of  the  joint 
(180°).  Complete  the  weld  in 
the  same  manner  on  the  other 
side  of  the  joint,  the  closing-in 
operation  at  the  top  to  follow 
similar  procedure  recommended 
for  rolling  weld. 

As  in  making  a  rolling  weld 
best  results  are  had  and  a  weld 
more  workmanlike  in  appear¬ 
ance  is  assured  by  welding 
without  interruption. 

3.  Construction  of  the  Line 

In  the  construction  of  a  bronze 
welded  line  laid  with  cast  iron 
pipe  consideration  should  be  given 
to  the  comparative  lack  of  flexi¬ 
bility  of  the  pipe  material  in  han¬ 
dling  the  pipe  into  the  ditch,  in 
back-filling  and  in  providing  for 
expansion  and  contraction  due  to 
temperature  changes. 

(a)  Grading 

The  bottom  of  the  trench 
should  be  graded  if  necessary 
to  insure  a  smooth  level  floor  on 
which  the  pipe  may  rest.  It 
should  be  cleared  of  all  obstruc¬ 
tions  so  that  the  welded  pipe 
sections  may  not  be  subjected  to 
undue  strains.  It  is  desirable  to 
obviate  bending  of  the  line  as 
far  as  possible.  Blocking  and 
tamping  is  suggested  to  assure 
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reasonable  permanency  of  align¬ 
ment. 

(b)  Lozvering 

For  lowering  into  the  ditch  the 
six  to  nine  length  (72  to  108 
ft.)  sections  joined  by  welding, 
suitable  windlasses  or  chain 
falls  mounted  on  tripods  may  be 
used,  spaced  approximately  25 
ft.  Those  at  the  ends  should 
support  the  pipe  at  the  middle 
of  the  lengths  of  pipe.  Lower 
the  welded  section  gradually, 
evenly  and  progressively  from 
one  end. 

(c)  Provision  for  Expansion  and 
Contraction 

To  compensate  to  some  degree 
for  temperature  changes  and 
their  effect  on  the  line  and  to 
provide  flexibility  to  a  degree 
greater  than  that  posessed  by 
the  line  material,  expansion 
joints  or  flexible  couplings  may 
be  used  if  needed. 

Character  of  the  soil,  especially 
with  respect  to  rock  formation, 
depth  of  trench,  method  of 
backfilling,  location  of  the  line 
with  reference  to  stresses  exter¬ 
nal  to  the  line  itself,  and  num¬ 
ber  and  location  of  service  con¬ 
nections  are  determining  fac¬ 
tors. 

(d)  Testing  and  Painting 

The  completed  line  or  any  sec¬ 
tion  thereof  should  be  tested  as 
in  Section  F. 

After  testing,  all  welded  joints 
should  be  painted  and  bur- 
lapped  with  suitable  protective 
and  water-proofing  material. 

(e)  Backfilling 

To  minimize  strains  that  may 
be  set  up  in  the  line  due  to  tem¬ 
perature  changes,  the  welded 
sections  should  be  covered 
when  contracted.  Backfilling 
should  be  done  in  the  early 
morning  if  possible.  Settlement 
of  the  fill  with  possible  result¬ 
ing  strains  on  the  welded  line 
will  be  minimized  by  thorough 
tamping  and  compacting  of  fill 
material  under  and  around  the 
pipe. 


F.  Inspection  and  Test 

1.  Inspection 

(a)  The  joints  should  be  inspected 
during  construction.  This  may 
be  performed  by  a  designated 
individual  or  by  the  foreman  in 
charge  of  construction. 

(b)  The  inspector  should  have  a 
general  knowledge  of  welding, 
and  be  familiar  with  the  recom¬ 
mended  procedure  and  tech¬ 
nique  for  bronze  welding  cast 
iron  pipe. 

He  should  see  that  the  welding 
technique  and  recommended 
procedure  are  continuously  fol¬ 
lowed  and  should  be  held  re¬ 
sponsible  for  welding  results  as 
disclosed  by  test  of  joints  and 
completed  line. 

A  continuous  check  inspection 
should  be  made  during  progress 
of  the  work  by  removing  sec¬ 
tion  of  bronze  welds  made  at 
different  times  and  by  various 
individuals  by  hammer  and 
chisel.  The  deposited  metal  and 
pipe  surface  should  be  carefully 
examined  for  properly  fluxed 
condition  and  tinned  surface 
respectively.  Should  such  re¬ 
moved  weld  sections  and  pipe 
surfaces  appear  satisfactory  the 
weld  may  then  be  closed  up. 
(Section  E-2-a.)  If  unsatisfac¬ 
tory  the  inspector  should  re¬ 
quire  all  of  the  deposited  metal 
to  be  removed  and  the  joint  re¬ 
welded.  Repeated  evidence  of 
unsatisfactory  work  being  done 
by  any  welder  should  require 
his  removal  by  the  inspector 
temporarily  from  the  line  and 
submitting  test  pieces  as  pro¬ 
vided  in  Section  A-3. 

2.  Testing 

The  line  should  preferably  be 
tested  in  sections  in  the  ditch  but 
before  backfilling.  For  testing,  the 
sections  may  be  capped  with  ex¬ 
pansion  plugs,  caulked  standard 
caps  properly  braced,  plugs  bronze 
welded  to  the  line,  or  other  suit- 
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able  means.  The  length  of  test 
sections  should  be  determined  by 
the  engineer  of  those  in  charge  of 
construction. 

Testing  may  be  conveniently  done 
with  air  applied  at  V/2  times  line 
working  pressure  with  a  minimum 
pressure  of  25  pounds.  While  the 
pressure  is  on  the  line  each  joint 
should  be  examined  for  pin  holes 
and  leaks  by  applying  soap  water 
with  brush. 


If  this  test  reveals  pin  holes  or 
leaks  on  the  surface  of  the  bronze, 
a  continuity  of  gas  pockets  in  the 
deposited  bronze  is  indicated.  At 
the  discretion  of  the  inspector 
these  may  be  closed  by  peening. 
Should  leakage  occur  at  the  edge 
of  the  weld  between  the  bronze 
and  cast  iron,  proper  tinning  has 
not  been  obtained.  Such  defective 
sections  should  be  chipped  out  and 
rewelded. 


RATE  OF  CONSUMPTION  PER  CONSUMER 

Question  No.  5.  “What,  in  your  opinion,  is  the  proper  rate  of  consumption 
per  consumer  to  use  in  designing  a  distribution  system?” 

Question  No.  6.  “ Have  you  made  actual  tests  of  any  part  of  your  system  to 

determine  the  consumption  per  consumer?  If  so,  please  submit  data.” 


Answers  were  received  from  33  com¬ 
panies.  These  have  been  set  up  in  a  brief 
summary  in  Table  No.  1. 

To  begin  with  it  might  be  well  to  men¬ 
tion  some  points  on  which  the  answers 
indicate  a  difference  in  the  standards  of 
measurement.  In  glancing  over  the  an¬ 
swers,  it  is  at  once  apparent  that  “rate  of 
consumption  per  consumer”  is  being  va¬ 
riously  interpreted.  Some  consider  it  to 
be  the  amount  of  gas  used  by  the  con¬ 
sumer  during  the  peak  hour.  Others,  the 
rate  of  consumption  per  consumer  per 
hour  on  the  basis  of  the  peak  15  or  20 
minutes,  and  still  others  as  the  rate  of 
consumption  per  day,  month  or  year. 
Many  of  the  figures  given,  therefore,  do 
not  permit  of  comparison. 

Another  point  of  difference  is  in  the 
unit  area  selected  for  the  basis  of  the 
rate  per  consumer.  Some  of  the  members 
take  the  distribution  system  as  a  whole 
and  give  the  rate  they  consider  proper  to 
apply,  others  give  the  figure  applicable  to 
a  square  mile  and  still  others  that  for  a 
single  street  or  individual  consumer.  One 


member  makes  this  observation :  “The 
rate  per  consumer  per  foot  will  vary  in 
accordance  with  the  use  we  are  making 
of  this  factor.  The  unit  which  can  be 
used  for  a  whole  square  mile  is  differ¬ 
ent  from  that  which  can  be  used  for  a 
single  street,  and  this  in  turn  is  different 
from  that  which  might  be  used  in  par¬ 
ticular  portions  of  the  street.  Again, 
there  may  be  blocks  which  require 
special  treatment  and  finally,  all  of  these 
are  different  from  the  factor  which 
would  be  used  in  the  case  of  an  individ¬ 
ual  consumer.” 

A  number  of  members  gave  two  fig¬ 
ures — one  to  apply  to  the  distribution 
system  as  a  whole,  another  to  apply  to 
smaller  portions.  Owing  to  the  diversity 
factor,  the  two  figures  are,  of  course, 
widely  different,  the  greater  rate  applying 
to  the  smaller  area. 

It  is  obvious  that  one  figure  will  not 
answer  the  question.  The  answers  show 
that  probably  four  figures  should  be 
used,  namely: 
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(1)  One  to  apply  to  the  distribution 
system  as  a  whole. 

(2)  One  to  apply  to  a  square  mile. 

(3)  One  to  apply  to  a  single  street. 

(4)  One  to  apply  to  the  individual 
consumer. 

A  uniform  method  of  arriving  at  and 
applying  these  figures  should  be  estab¬ 
lished  so  that  intelligent  comparisons  can 
be  made. 

As  to  the  actual  rate  of  consumption 
per  consumer  on  whatever  basis  this  may 
be  calculated,  the  answers  in  general 
point  out  that  this  depends  to  a  very  large 
extent  upon  local  conditions.  The  factors 
which  enter  into  it  are  brought  out  very 
clearly  in  the  following  extracts  from 
some  of  the  answers  received. 

Company  No.  2 

“With  the  enormous  growth  of  the  in¬ 
dustrial  use  of  gas  and  with  the  house 
heating  load  which  is  developing  steadily, 
it  is  pretty  hard  to  decide  on  a  proper 
rate  of  consumption  per  consumer.” 

Company  No.  io 

“This  is  a  hard  question  to  answer.  I 
think  location,  etc.,  would  be  a  governing 
factor  in  determining  the  proper  rate  of 
consumption  for  consumers,  in  designing 
a  distribution  system.  The  gas  business 
has  grown  by  leaps  and  bounds  and  the 
figures  formerly  used  would  be  inade¬ 
quate  today.” 

Company  No.  $ 

“Depends  on  local  conditions  to  a  great 
extent.” 

Company  No.  14 

“The  proper  rate  of  consumption  per 
consumer  depends  almost  entirely  on  the 
amount  of  house-heating  which  may  be 
looked  for  in  the  future. 

Company  No.  / 

“The  answer  to  this  question  depends 
on  several  factors — the  kind  of  gas  sup¬ 
plied,  the  price  of  gas,  the  supply  of 
other  fuel  and  its  price,  type  of  city, 


whether  residential  with  a  minimum  of 
manufacturing,  or  a  large  manufacturing 
center.” 

Company  No.  14 

“Owing  to  the  fact  that  72%  of  our 
customers  depend  entirely  on  gas  for 
heating  homes  and  25%  are  equipped  to 
use  gas,  either  along  with  or  as  an  auxili¬ 
ary  to  coal-heating  equipment,  we  have 
a  maximum  hour  of  43.5  cu.ft.  per  do¬ 
mestic  consumer.  With  the  increasing 
price  of  gas  in  this  vicinity  and  the  prox¬ 
imity  of  cheap  coal,  we  estimate  that  our 
maximum  hour  will  be  reduced  to  be¬ 
tween  30  and  35  cubic  feet  within  a  few 
years  and  that  it  will  stay  at  about  that 
amount.  Natural  gas  company  conditions 
as  to  house  heating  will  probably  never 
be  reached  by  manufactured  gas  com¬ 
panies.” 

Company  No.  12 

“The  proper  rate  of  consumption  for 
consumers  to  use  depends  entirely  on  the 
character  of  consumers  with  which  one 
may  be  dealing.” 

Company  A To.  11 

“I  do  not  consider  it  advisable  to  rec¬ 
ommend  any  estimated  rate  to  use  in  de¬ 
signing  a  distribution  system.  There  are 
too  many  local  conditions  that  determine 
the  consumption  and  the  importance  of 
using  as  correct  a  rate  as  possible  is  too 
great  to  permit  using  a  flat  rate  that  may 
not  apply  to  the  situation  under  consider¬ 
ation.” 

It  is  apparent  that  no  flat  rate  can  be 
universally  applied  and  that  in  every  in¬ 
stance  the  rate  should  be  determined  by 
an  actual  survey.  The  only  possible  ex¬ 
ception  to  this  is  in  the  case  of  strictly 
residential  loads  with  no  house  heating. 
In  almost  every  answer  when  specific 
rates  are  given,  it  is  stated  that  they  are 
for  domestic  load  only,  not  including 
house  heating.  Where  there  is  any  house 
heating  load  or  a  considerable  industrial 
load  special  rather  thorough  surveys  are 
thought  necessary  to  arrive  at  a  proper 
rate.  The  majority  of  answers  seemed 
to  favor  a  rate  of  20  to  25  cu.ft.  per  hour 
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per  consumer,  and,  while  not  specificially 
stated  in  every  answer,  it  is  thought  to  be 
based  on  the  rate  during  the  15-minute 
peak  and  apply  to  a  small  area  of  ordi¬ 
nary  domestic  loads,  not  including  house¬ 
heating  or  large  industrial  loads. 

The  following  are  typical  of  opinions 
expressed  along  this  line : 

Company  No.  5 

“In  our  experience  we  have  found  that 
20  cu.ft.  per  hour  per  domestic  consumer 
is  adequate  in  designing  a  distribution 
system.  If  this  demand  is  exceeded  in 
exceptional  cases,  it  is  economical  to  re¬ 
place  the  mains  at  a  time  the  demand  re¬ 
quires  it.” 

Company  No.  6 

“We  use  25  cu.ft.  per  hour  per  con¬ 
sumer  in  designing  distribution  systems. 
This  figure  is  on  the  basis  of  a  15-minute 
peak.” 

Company  No.  20 

“Past  experience  in  different  situations 
indicates  a  rate  varying  from  12  to  20 
cu.ft.  per  hour  per  consumer.  In  view  of 


the  increased  uses  for  gas,  it  would  prob¬ 
ably  be  well  to  figure  25  cu.ft.  per  hour 
per  consumer.” 

Company  No.  28 

“Fifteen  to  twenty  cu.ft.  per  hour  per 
consumer  if  no  househeating  load  is  to  be 
considered.  If  househeating  load  is  to  be 
considered,  the  additional  demand  would 
vary  with  the  type  of  house,  climate,  etc.” 

Company  No.  30 

“Tests  show  that  30  cu.ft.  per  hour  per 
meter  is  about  the  proper  rate  of  con¬ 
sumption  per  consumer  to  use  in  design¬ 
ing  a  distribution  system.” 

Company  No.  33 

“I  believe  a  demand  of  25  cu.ft.  per 
hour  per  consumer  is  about  right  for  a 
system  which  has  no  househeating  con¬ 
sumers.  In  my  estimation  a  demand  fig¬ 
ure  would  largely  depend  upon  the  local¬ 
ity  and  be  based  on  actual  tests  made 
over  peak  load  hours.” 

Company  No.  34 

“I  think  in  most  cases  an  average  rate 
of  consumption  of  25  cu.ft.  per  consumer 
is  sufficient  to  use  in  designing  a  distribu¬ 
tion  system.” 


Opinions  Expressed 


Company  No.  1. 
Company  No.  2. 

Company  No.  3. 

Company  No.  4. 

Company  No.  5. 

Company  No.  6. 

Company  No.  7. 

Company  No.  8. 

Company  No.  9. 
Company  No.  10. 


TABLE  NO.  1 

by  33  Companies  in  Answer  to  Question  No.  5,  A.  G.  A. 

Distribution  Questionnaire 

30  cu.ft.  per  hour. 

20-28  cu.ft.  per  hour.  With  house  heating  load  developing 
steadily,  it  is  hard  to  decide  on  proper  figure. 

20  cu.ft.  per  hour.  Depends  on  local  conditions  to  a  great 
extent.  No  tests  made. 

15  cu.ft.  per  hour  in  designing  entire  distribution.  50  cu.ft. 
per  hour  in  designing  single  main.  No  tests  made. 

20  cu.ft.  per  hour.  If  this  demand  is  exceeded — replace 
mains  at  the  time  that  demand  requires  it. 

25  cu.ft.  per  hour  is  the  figure  used  for  domestic  consumers 
and  is  based  on  actual  test. 

45  to  50  cu.ft.  per  hour.  Depends  on  kind  of  gas,  price  of 
gas,  supply  of  other  fuel  and  its  price,  type  of  city, 
whether  residential — or  industrial. 

25  to  60  cu.ft.  per  hour  for  domestic  consumers.  No  data 
available  on  industrial  sections  and  would  be  hard  to 
figure. 

75  cu.ft.  per  hour. 

This  is  a  hard  question  to  answer.  Location — is  governing 
factor. 
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Company  No.  11. 


Company  No.  12. 

Company  No.  13. 
Company  No.  14. 


Company  No.  15. 


Company  No.  16. 
Company  No.  17. 
Company  No.  18. 
Company  No.  19. 
Company  No.  20. 

Company  No.  21. 
Company  No.  22. 
Company  No.  23. 
Company  No.  24. 


Company  No.  25. 

Company  No.  26. 
Company  No.  27. 

Company  No.  28. 


Company  No.  29. 
Company  No.  30. 
Company  No.  31. 


Company  No.  32. 


Company  No.  33. 


Company  No.  34. 
Company  No.  35. 


Do  not  consider  it  advisable  to  recommend  any  estimated 
rate.  There  are  too  many  local  conditions  that  de¬ 
termine  the  consumption.  Using  28,000  cu.ft.  per  year 
for  small  residential  consumption. 

10  to  14  cu.ft.  per  hour.  Depends  upon  character  of  con¬ 
sumer. 

No  opinion  expressed. 

30  to  35  cu.ft.  per  hour.  Depends  entirely  upon  the  amount 
of  house  heating,  which  may  be  looked  for  in  the  future 
and  upon  the  relative  price  of  gas  and  coal. 

20  cu.ft.  per  hour  for  domestic  load  with  200  cu.ft.  for  house¬ 
heating.  For  industrial  consumers  a  special  survey 
should  be  made. 

2,300  cu.ft.  per  month,  or  28,000  cu.ft.  per  year. 

No  data. 

20  cu.ft.  per  hour — preferably  30  cu.ft.  per  hour. 

8  to  15  cu.ft.  per  hour. 

12  to  20  cu.ft.  per  hour.  In  view  of  increasing  use  of  gas, 
would  be  well  to  figure  25  cu.ft.  per  hour. 

32,000  cu.ft.  per  year  for  residence. 

50  cu.ft.  per  hour  for  domestic  consumers. 

6,000  cu.ft.  per  consumer  per  month. 

20  cu.ft.  per  hour  based  on  present  heating  values  and  use  of 
gas.  Depends  upon  extent  of  territory  to  be  considered. 
The  unit  for  the  entire  system  would  be  less  than  for 
small  sections  of  the  whole. 

12  to  19  cu.ft.  per  hour.  Believe  20  cu.ft.  per  hour  a  fair 
figure  for  design  of  system. 

15  to  20  cu.ft.  per  hour. 

50  cu.ft.  per  hour  for  distribution  main  system  design. 

30  cu.ft.  per  hour  for  branch  line  design. 

15  to  20  cu.ft.  per  hour  where  there  is  no  house  heating.  With 
house  heating  demand,  will  vary  with  type  of  house, 
climate,  etc. 

25  cu.ft.  per  hour  or  perhaps  more  than  this  if  house  heating 
is  to  be  adopted. 

30  cu.ft.  per  hour.  Tests  show  this  to  be  about  the  proper 
rate. 

15  to  16  cu.ft.  per  hour.  If  house  heating  is  to  be  provided 
for,  additional  allowance  must  be  made.  The  rate — will 
vary — with  the  use  we  are  making  of  the  factor.  The 
unit — for  a  whole  square  mile  is  different  from  that 
which  can  be  used  for  a  single  street,  etc. — there  are 
blocks  requiring  special  treatment — and  finally,  all  of 
these  are  different  from  the  factor  which  would  be  used 
in  case  of  the  single  consumers. 

20  to  30  cu.ft.  per  hour  for  residential  district.  Liberal  al¬ 
lowance  should  be  made  for  districts  in  which  industries 
are  located. 

25  cu.ft.  per  hour  for  residential  territory  where  there  is  no 
house  heating.  For  territory  largely  industrial  a  much 
larger  demand  would  have  to  be  used. 

25  cu.ft.  per  hour.  Nature  of  the  district  would  have  some 
bearing. 

100,000  cu.ft.  per  year  should  be  provided  for. 
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Question  No.  6 

Thirty-three  replies  were  received  to 
this  question.  A  summary  of  these  re¬ 
plies  is  shown  in  Table  No.  2. 

Sixteen  companies  state  that  no  actual 
tests  have  been  made  to  determine  the 
rate  of  consumption  per  consumer.  Thir¬ 
teen  companies  have  made  tests  on  their 
distribution  system  as  a  whole  by  using 
station  meter  readings  over  peak  load 
hours  and  the  total  number  of  consum¬ 
er’s  meters  in  use.  The  figures  given  on 
the  rate  of  consumption  by  these  com¬ 
panies  vary  from  8  cubic  feet  to  34.2 
cubic  feet  per  hour  per  consumer. 

Four  companies  have  made  actual  tests 
on  small  areas  by  setting  meters  in  the 
mains  supplying  gas  to  a  definite  number 
of  customers. 

Reports  on  these  tests  are  submitted 
herewith  in  full  and  a  summary  of  the 
reports  is  given  in  Table  No.  3.  The 
conditions  under  which  the  tests  were 
made  are  sufficiently  alike  so  that  the  re¬ 
sults  are  on  a  comparable  basis.  The 


tests  were  made  in  the  fall  and  winter 
months.  Domestic  consumers  alone  were 
supplied  except  in  one  case  where  a  small 
number  of  commercial  consumers  were 
connected.  Tests  were  made  over  the 
peak  load  hours  and  the  rates  per  hour 
per  consumer  are  calculated  averages 
based  upon  the  amount  of  gas  used  dur¬ 
ing  the  peak  15  minutes. 

The  results  of  these  tests  show  a  peak 
load  demand  per  consumer  ranging  from 
11.76  cubic  feet  per  hour  to  42.47  cubic 
feet  per  hour.  There  is  considerable  dif¬ 
ference  in  the  rate  found  for  the  various 
classes  of  domestic  consumers  in  each 
company.  The  greatest  was  found  in 
Company  No.  6.  The  range  here  is  from 
13  cubic  feet  per  hour  per  consumer  to 
32.4  cubic  feet  per  hour  per  consumer. 
This  brings  out  the  fact  that  a  careful 
survey  to  determine  the  percentage  of  the 
various  classes  of  consumers  is  really 
necessary  even  in  strictly  residential  dis¬ 
tricts  in  order  to  arrive  at  a  reasonably 
accurate  figure  of  the  probable  peak  hour 
demand. 


TABLE  NO.  2 


Summary  of  Answers  Received  from  35  Companies  to  Question  No.  6  of  the 

A.  G.  A.  Questionnaire 


Company  No.  1. 
Company  No.  2. 

Company  No.  3. 
Company  No.  4. 

Company  No.  5. 


Company  No.  6. 


No  actual  tests  made. 

Maximum  hourly  sendout  of  whole  system.  10.9  cu.ft.  per 
consumer. 

No  tests  made. 

No  tests  made.  Old  tests  show  average  demand  14  cu.ft.  per 
hour. 

Peak  5-minute  consumption  in  two  segregated  sections  made 
by  noting  pressure  drop  over  feeding  mains  gave  12.7 
and  17.3  cu.ft.  per  hour  per  consumer. 

Four  tests  made  of  consumption  in  different  type  of  con¬ 
sumers  by  metering  gas  to  mains  on  four  different  streets 
gave : 

1.  Lower  middle  class  (Single  frame)  5-minute  peak 

18.2  c.f.h.  15-minute  peak  13.3  c.f.h. 

2.  Lower  middle  class  (2-flat  frame)  5-minute  peak  42.3 

c.f.h.  15-minute  peak  32.4  c.f.h. 

3.  Upper  middle  class  (Single  brick)  5-minute  peak  22.6 

c.f.h.  15-minute  peak  18.3  c.f.h. 
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Company  No.  7. 

Company  No.  8. 

Company  No.  9. 
Company  No.  10. 
Company  No.  11. 
Company  No.  12. 
Company  No.  13. 
Company  No.  14. 
Company  No.  15. 


Company  No.  16. 
Company  No.  17. 
Company  No.  18. 

Company  No.  19. 


Company  No.  20. 


Company  No.  21. 
Company  No.  22. 

Company  No.  23. 
Company  No.  24. 


Company  No.  25. 
Company  No.  26. 

Company  No.  27. 


4.  Strictly  middle  class  (2-flat  brick)  5-minute  peak  21.4 
c.f.h.  15-minute  peak  17.0  c.f.h. 

Total  gas  purchased  through  orifice  meters.  Peak  hour  fre¬ 
quently  runs  above  20  c.f.h.  per  consumer. 

Test  made  in  one  section  by  measuring  total  consumption  to 
14,510  consumers  gave  34.2  c.f.h.  per  consumer  at  peak. 

No  tests  made. 

No  tests  made. 

No  tests  made. 

No  tests  made. 

No  tests  made. 

No  tests  made. 

(1)  Test  of  residence  street — number  of  consumers,  27.  Gas 
measured  by  meter.  Average  consumption  per  con¬ 
sumer  at  peak  hour,  15.0  c.f.h. 

(2)  Residence  street.  Gas  measured  by  meters.  195  con¬ 
sumers.  Average  consumption  per  consumer  at  peak 
hour  19.1  c.f.h. 

(3)  Residence  street.  Gas  measured  by  meters.  65  con¬ 
sumers.  Average  consumption  per  consumer  at  peak 
hour,  14.8  c.f.h. 

No  tests  made. 

No  tests  made. 

Measured  peak  15-minute  period  and  divided  by  total  con¬ 
sumers,  gave  average  of  18.15  c.f.h.  Figuring  on  peak 
hour,  gave  16.5  c.f.h.  per  consumer. 

Maximum  hour  calculated  by  monthly  gas  billed  consumers 
and  dividing  by  number  of  consumers.  Largest  daily 
sendout  figured  as  3.59%  of  monthly.  This  figure,  di¬ 
vided  by  10,  to  get  maximum  hourly  rate.  Maximum 
hourly  rate  for  whole  system  during  a  peak  5-minute 
period  is  figured  at  l/10th  of  daily  sendout. 

”  A  town  of  725  meters  supplied  through  master  meters 
showed  11.6  c.f.h.  per  consumer  at  peak. 

A  town  of  3,400  meters,  sendout  measured  by  compressors, 
showed  16.0  c.f.h.  per  consumer  at  peak. 

A  town  of  1,800  meters,  sendout  measured  by  Holder, 
showed  11.4  c.f.h.  per  consumer  at  peak. 

No  tests  made. 

Measured  gas  feeding  one  street  by  meter  gave  42.47  c.f.h. 
per  consumer  for  15-minute  peak. 

No  tests  made. 

Tests  made  in  2  sections. 

1.  Residence  district — 1,270  consumers.  Gas  measured 

by  metering  and  isolating  district,  gave  maximum 
rate  per  hour  based  on  5-minute  peak,  16.35  c.f.h. 

2.  Residence  district.  Gas  measured  by  metering  and 

isolating  the  district.  15-minute  peak  rate  per  hour 
20.44  c.f.h.  Maximum  hour  consumption  per  con¬ 
sumer  17.88  c.f.h. 

No  tests  made. 

5-minute  readings  on  100  consumers  gave  slightly  over  15 
c.f.h.  per  consumer. 

Gas  measured  by  counting  the  strokes  of  compressor  during 
peak  hour.  Number  of  consumers,  1,214.  Average  20.51 
c.f.h.  per  consumer. 
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Company  No.  28. 


Company  No.  29. 


Company  No.  30. 
Company  No.  31. 
Company  No.  32. 
Company  No.  33. 
Company  No.  34. 

Company  No.  35. 


Maximum  hourly  sendout  measured  and  divided  by  total 
number  of  consumers  gave  a  figdre  of  13.3  c.f.h.  per 
consumer  during  the  Fall  of  1924. 

(1)  Not  stated  how  gas  was  measured  to  residence  district. 
Number  of  consumers,  95.  Maximum  hour  the  aver¬ 
age  consumption  per  consumer  was  36.8. 

(2)  Class  of  houses  below  average.  Consumers,  135.  Maxi¬ 
mum  hour  consumption  per  consumer  was  13.3  c.f.h. 
No  house  heating  load.  Not  stated  how  gas  was  meas¬ 
ured. 

No  tests  made. 

No  tests  made. 

See  No.  15. 

No  tests  made. 

Maximum  hourly  sendout  divided  by  total  number  of  con¬ 
sumers  gave  a  figure  of  17  c.f.h.  per  consumer. 

Yearly  sendout  divided  by  the  total  number  of  consumers  in 
one  district  show  39,221  cu.ft.  per  consumer.  Total  year¬ 
ly  sendout  for  entire  system  divided  by  total  number  of 
consumers  =  32,224  cubic  feet  per  consumer.  No  in¬ 
dustrial  load  or  industrial  consumers  were  included. 


TABLE  NO.  3 

Tabulation  Show  Data  Obtained  on  Actual  Tests  Made  by  Four,  Companies 

on  the  Rate  of  Consumption  per  Consumer 


Lineal 
Feet  of 

Rate  per  Hour 

Test 

Date  of 

Main 

No.  of 

Based  on  15-Min. 

No. 

Test 

Involved 

Customers 

Peak.  ( Cu .  Ft.) 

>  Remarks 

Company  No.  33 

1 

1-15-22 

1,270 

16.35 

2 

Oct.  25, 

790 

20.44 

Strictly  residential,  for 

26,  27, 

the  most  part  private 

1924 

homes.  No  gas-fired 
heating  plants. 

Company  No.  8 

.  f 

1 

2-27-25 

1,250 

76 

42.47 

74  domestic  customers 
and  2  commercial. 

Company  No.  32 

1 

1,150 

34 

11.76 

Domestic  Customers. 

2 

3,974 

196 

14.0 

1 1  »  f 

3 

1,050 

65 

12.5 

If  >1 

Company  No.  6 

1 

Jan.  7, 

10,  1923 

2,328 

141 

17 

Strictly  residential. 

No  house-heating. 
Single  and  2-family 
frame  residences. 

2 

Jan.  7, 

10, 1923 

3,449 

165 

13 

Strictly  residential. 

No  house-heating. 

Single  frame  resi¬ 
dences. 


3  Jan.  13, 
17,  1923 

2,750 

71 

32.4 

Strictly  residential. 
No  house-heating. 

Single  brick  resi¬ 
dences. 

4  Jan.  13, 
17,  1923 

1,398 

93 

18.3 

Strictly  residential. 
No  house-heating. 

2-family  brick  resi- 

dences. 
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The  Peoples  Gas  Light  and  Coke  Com¬ 
pany 

Data  on  System  Demand  in  Norwood 
Park 

Tests  were  made  in  a  section  of  Nor¬ 
wood  Park,  which  is  located  in  the  north¬ 
west  part  of  Chicago,  on  Saturday,  Sun¬ 
day,  and  Monday,  October  25,  26,  and 
27,  to  determine  the  load  characteristics 
for  this  type  of  district. 

The  Norwood  Park  district  is  strictly 
residential,  consisting  for  the  most  part 
of  private  houses.  Gas  is  used  for  do¬ 
mestic  purposes  only,  and  there  are  no 
gas-fired  heating  plants.  It  is  thought 
that  under  prevailing  temperature  condi¬ 
tions,  especially  during  the  peak  hours, 
no  gas  was  being  used  for  auxiliary  heat¬ 
ing. 

This  district  is  supplied  from  a  12" 
main  on  Norwood  Park  Avenue.  This 
main  was  bagged  off  on  the  southeast  end 


at  Bryn  Mawr  and  Moody  Avenues,  and 
was  then  fed  from  the  vault  at  Norwood 
Park  Avenue  and  Oketo.  This  vault  is 
equipped  with  two  Emco  meters  which 
were  used  to  measure  the  gas  supplied  to 
this  district.  Meter  readings  were  taken 
each  hour,  and  during  peak  load  periods, 
every  fifteen  minutes.  Readings  were 
corrected  to  standard  pressure  of  30 
inches  of  mercury. 

From  data  obtained  it  was  found  that 
the  maximum  demand  was  on  Sunday 
from  12 :00  m.  to  1 :00  p.m.,  when  the 
amount  of  gas  used  was  14,770  cu.ft. 
This  gives  a  maximum  demand  of  17.88 
cu.ft.  per  consumer  for  the  one  hour 
period.  The  greatest  fifteen-minute  de¬ 
mand  was  4,220  cu.ft.,  between  11 :15  and 
11 :30  a.m.  on  Sunday.  The  maximum 
rate  of  demand  per  hour  based  on  the 
fifteen-minute  peak  was  16,880  cu.ft., 
which  gives  an  average  rate  of  20.44  cu. 
ft.  per  consumer  per  hour. 


DATA  ON  SYSTEM  DEMAND  AT  NORWOOD  PARK 
SATURDAY,  SUNDAY,  AND  MONDAY,  OCTOBER  25  TO  27,  1924 

About  790  Customers 


Saturday 
October  25, 
1924 

Sunday 
October  26, 
1924 

Monday 
October  27 > 
1924 

Maximum  Hour  Demand — Cu.  Ft 

9,360 

14,770 

10,597 

Maximum  Demand  per  Hour 

Based  on  15-Min.  Peak — 

5:00  to  6:00  PM 

12M  to  1:00  PM 

7:00  to  8:00  AM 

Cubic  Feet 

10,220 

16,880 

12,120 

Maximum  Hour  Demand — Per 

5:45  to  6:00  PM 

11:15  to  11:30  AM 

5:45  to  6:00  PM 

Customer — Cubic  Feet 

Maximum  Demand  per  Customer 
per  Hour,  Based  on  15-Min. 

Peak — Cubic  Feet 

11.33 

17.88 

12.83 

12.13 

20.40 

14.67 

Number  Customers  per  Mile  Main 

40.9 

40.9 

40.9 

Feet  Main  per  Customer 

Demand  per  Mile  Main  Based  on 

129.2 

129.2 

129.2 

Maximum  Hour — Cubic  Feet 
Demand  per  Mile  Main  Based 
on  Maximum  Hour  at  Rate  of 

463.6 

731.5 

524.8 

15-Min.  Peak — Cubic  Feet 

506.2 

836.1 

600.3 

Average  Temperature  for  Day 

53 

54 

54 

Number  Consumers  — 826 
Miles  Main  18.53—6" 
1.66—12" 


20 . 19  Total 
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It  will  be  seen  from  the  attached  curve 
sheet  that  the  peak  hour  on  Monday  was 
from  7  :00  to  8 :00  a.m.  This  would  indi¬ 
cate  that  there  is  quite  a  heavy  load  on 
Monday  morning,  due  to  the  fact  that 
this  is  wash  day. 

The  average  temperature  during  the 
three  days  was  within  one  degree  of  being 
the  same  on  each  day,  making  an  ideal 
condition  for  comparing  the  load  on  these 
days. 

Peoples  Gas  Light  and  Coke  Co.  Chicago 

Test  No.  i 

REPORT  OF  TEST  OF  GAS 
DEMAND  OF  WATSON  PARK 
DISTRICT 

January  15,  1922 

Object 

A  test  to  determine  the  gas  require¬ 
ments  of  the  Watson  Park  District  was 
made  during  the  noon-day  load  of  Sun¬ 
day,  January  15,  1922.  The  object  of  the 
test  was  to  determine  the  characteristics 
and  demand  of  a  community  of  this  type 
during  the  time  of  maximum  load.  It  was 
expected  that  the  result  of  this  test  would 
allow  for  the  diversity  of  load  which  is 
inherent  in  any  distribution  system.  No 
attempt  was  made  to  determine  the  diver¬ 
sity  factor,  inasmuch  as  sufficient  equip¬ 
ment  to  determine  the  maximum  demand 
of  each  consumer  could  not  be  procured. 

Description 

Watson  Park  is  a  residence  district,  lo¬ 
cated  on  the  northwest  side  of  Chicago. 
It  is  bounded  by  Montrose  Avenue  on  the 
north,  Belmont  on  the  south,  Central 
Avenue  on  the  east,  and  Oak  Park  Ave¬ 
nue  on  the  west.  A  small  part  of  this 
territory,  which  is  also  supplied  by  this 
low  pressure  gas  distribution  system,  lies 
outside  of  the  city  limits  and  is  in  the 
Public  Service  Company’s  territory. 


The  Watson  Park  District  is  supplied 
by  a  low  pressure  gas  distribution  system, 
consisting  of  six-inch  mains,  which  are 
fed  from  the  district  governor  vault  lo¬ 
cated  at  Irving  Park  Blvd.  and  Central 
Avenue. 

Method  of  Procedure 

It  is  possible,  by  bagging  off  three  six- 
inch  gas  mains  at  the  intersections  of 
Central  Avenue  and  Irving  Park  Boule¬ 
vard,  Central  and  Waveland  Avenues, 
and  Central  Avenue  and  Warwick  Ave¬ 
nue,  to  isolate  the  gas  distribution  system 
of  the  Watson  Park  District  from  that  of 
the  rest  of  the  city. 

A  high  pressure  Westinghouse  meter 
was  installed,  with  its  connections,  on 
each  side  of  the  main  high  pressure 
twelve-inch  valve  at  the  intersection  of 
Central  Avenue  and  Irving  Park  Boule¬ 
vard.  By  closing  this  main  twelve-inch 
high  pressure  valve,  it  was  possible  to 
pass  all  the  gas  supplying  the  Watson 
Park  District  through  this  meter,  and 
measure  the  rates  of  supply. 

The  test  to  determine  the  gas  require¬ 
ments  of  this  territory  during  the  time 
of  maximum  load  was  started  at  10 :45 
a.m.,  Sunday,  January  15th,  and  con¬ 
tinued  until  1 :00  p.m.  Readings  of  the 
pressure  on  the  meter  and  the  amount  of 
consumption  were  taken  every  five  min¬ 
utes  in  order  to  determine  the  maximum 
rate  of  supply.  A  pressure  of  sixty-five 
tenths  inches  of  water  column  was  main¬ 
tained  at  the  outlet  of  the  district  gover¬ 
nor. 

Data 

The  data  taken  during  the  test,  con¬ 
sisting  of  pressures  and  rate  of  supply, 
is  shown  by  Table  No.  1. 

Table  No.  2  is  the  summary  of  test 
data  applied  to  the  physical  characteristics 
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of  the  Watson  Park  distribution  system, 
and  is  compared  with  like  figures  for  the 
entire  city  of  Chicago  for  the  same  time. 

Discussion 

The  item  of  customers  per  mile  of 
equivalent  three-inch  main  shown  in 
Table  No.  2  indicates  that  the  residences 
in  the  Watson  Park  District  are  more 
scattered  than  for  the  average  of  the  city 
of  Chicago.  The  small  number  of  flat 
buildings  in  the  Watson  Park  District 
probably  accounts  to  some  extent  for  this, 
but  on  the  whole,  this  territory  is  not 
built  up  nearly  to  the  extent  of  the  aver¬ 
age  district  of  Chicago. 

The  maximum  rate  of  gas  supply  per 
mile  of  equivalent  three-inch  main  is  prac¬ 
tically  the  same  for  the  Watson  Park  dis¬ 
trict  as  for  the  average  of  the  City  of 
Chicago.  This  shows  that  the  distribution 


system  in  this  district  is  practically  of  the 
same  “ratio  of  capacity  to  demand”  as 
that  of  the  average  of  the  city  of  Chicago. 

The  average  equivalent  size  of  gas 
main  for  the  Watson  Park  District  is  7.1 
inches  in  diameter,  and  that  for  the  city 
of  Chicago  is  8.1  inches  in  diameter.  The 
average  rate  per  hour  of  gas  supply  per 
customer  for  the  Watson  Park  system  is 
.0164  M.  C.  F.,  compared  with  a  rate  of 
.0102  for  the  city  of  Chicago.  This  may 
be  accounted  for  by  the  fact  that  Watson 
Park  is  a  residence  district  entirely,  while 
Chicago  includes  both  residence  and  in¬ 
dustrial  districts.  The  industrial  consum¬ 
ers  were  not,  of  course,  using  gas  during 
the  period  when  this  test  was  made,  al¬ 
though  they  were  counted  in  the  total 
number  of  consumers  for  the  city  of 
Chicago. 


TABLE  NO.  1 

Data  of  Test  of  Gas  Supplied  to  Distribution  System  of  Watson  Park  District 
During  the  Noon  Day  Load  of  Sunday,  January  15,  1922 


Time 

Meter 

Statement 

Difference 

Average 

Pressures 

Inches  Hg. 

Rate 

Per  Hour 
MCF 

10:45  AM 

0000003.0 

8.50 

— 

50 

14.7 

11.7 

8.75 

18,150 

55 

27.0 

12.3 

8.75 

19,050 

11:00 

39.0 

12.0 

8.75 

18,600 

05 

51.0 

12.0 

8.55 

18,500 

10 

63.3 

12.3 

8.25 

18,830 

15 

76.0 

12.7 

8.05 

19,350 

20 

88.3 

12.3 

7.90 

18,650 

25 

101.2 

12.9 

7.70 

19,400 

30 

114.2 

13.0 

7.50 

19,500 

35 

127.4 

13.2 

7.30 

19,700 

40 

141.5 

14.1 

6.50 

20,590 

45 

154.2 

12.7 

7.00 

18,800 

50 

167.7 

12.5 

6.80 

18,350 

55 

181.4 

13.7 

6.80 

20,200 

12:00  Noon 

195.0 

13.6 

6.80 

20,010 

05 

209.0 

14.0 

7.00 

20,750 

10 

222.7 

13.7 

7.20 

20,400 

15 

236.0 

13.3 

7.40 

19,920 

20 

248.8 

12.8 

7.40 

19,150 

25 

261.5 

12.7 

7.40 

19,200 

30 

274.2 

12.7 

5.80 

18,200 

35 

287.0 

12.8 

5.20 

18,000 

40 

299.5 

12.5 

5.10 

17,520 

45 

311.5 

12.0 

5.40 

17,000 

50 

323.1 

11.6 

5.65 

16,580 

55 

334.3 

11.2 

6.05 

16,160 

1:00  P.M. 

345.2 

10.9 

6.40 

15,880 
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TABLE  NO.  2 


Comparison  of  Data  of  Test  of  Watson  Park  District  with  That  of 
Entire  City  of  Chicago  for  the  Noon  Day  Load  of  Sunday — January  15,  1922 


Total  Number  of  Customers 
Total  Number  of  Services 
Total  Miles  of  Main 
Total  Miles  of  Equivalent  3"  Main 
Number  of  Customers  per  Mile  of  Equivalent 
3"  Main 

Maximum  Rate  per  Hour  of  Gas  Supplied,  MCF 
Maximum  Rate  per  Hour  of  Gas  Supplied  per 
Mile  of  Equivalent  3"  Main,  MCF 
Average  Rate  per  Hour  of  Gas  Supplied  per 
Customer — M  CF 

Total  Capacity  of  Customer’s  Connected 
Meters — MCF 

Average  Equivalent  Size  of  Gas  Main,  Based 
on  Cross  Section  Area 

Maximum  Rate  per  Hour  per  Customer — Cu.  Ft. 


Watson  Park 
District 


City  of 
Chicago 


1,270 

1,017 

12.57 

76.72 

16.55 

20.75* 

.271* 


121.47 


706,680 

3,144.7 

27,449.1 

25.75 

7,222.0 


.263 

.0102 


7.1"  8.1" 

16.35* 


*Rate  per  hour,  based  on  five-minute  interval. 


Conclusion 

The  conclusion  which  may  be  drawn 
from  this  test  is  that  the  Watson  Park 
District  does  not  represent  the  average 
of  the  city  of  Chicago,  but  would  prob¬ 
ably  be  a  fair  average  for  outlying  resi¬ 
dence  districts  and  suburbs,  which  are 
building  up  rapidly  throughout  the  out¬ 
skirts  of  Chicago. 

The  average  rate  per  hour  of  gas  sup¬ 
plied  per  customer,  .0164  M.  C.  F.,  is  a 


fair  figure  to  use  in  laying  out  gas  distri¬ 
bution  systems  in  territories  of  this  kind, 
but  in  order  to  be  on  the  safe  side  and  al¬ 
low  for  any  decrease  in  diversity,  a  figure 
of  .02  M.  C.  F.  per  hour  should  be  used. 

The  number  of  customers  per  mile  of 
equivalent  three-inch  main  is  quite  low, 
showing  that  the  distribution  system  in 
Watson  Park  is  by  no  means  up  to  its 
capacity,  and  that  this  system  was  in¬ 
stalled  for  future  growth  of  this  com- 
munity. 

j 


LOS  ANGELES  GAS  &  ELECTRIC  CORP.,  LOS  ANGELES,  FEB.  27,  1925 

REPORT  OF  LOAD  SURVEY 


Location : 

Newton  St.  between  Central  and  Hooper. 

Size  of  Main: 

2"  W.I.  high  pressure. 

Length  of  Main: 

1,250  feet. 

Number  of  Services:* 

52 

Number  of  active  meters: 

76 

Class  of  Business: 

74  Domestic  and  2  Commercial. 

Size  of  Meter  Used: 

No.  12  Westinghouse. 
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PEAK  HOUR  OBSERVATIONS 


Date 

Time 

Cu.  Ft.  ( 4  oz.  Gas) 

Pressure 

2-21-25 

7:15  to  7:30  A.M. 

649  Cu.  Ft. 

14  lbs. 

2-22-25 

8:15  to  8:30  A.M. 

586  Cu.  Ft. 

12  lbs. 

2-23-25 

10:45  to  11:00  A.M. 

523  Cu.  Ft. 

12%  lbs. 

2-24-25 

7:15  to  7:30  A.M. 

807  Cu.  Ft. 

12  lbs. 

2-25-25 

7:30  to  7:45  A.M. 

605  Cu.  Ft. 

12  lbs. 

Calculations 

1.  Total  gas  consumed  maximum  60-minute  period .  2,072  Cu.  Ft. 

2.  Maximum  demand  per  hour  based  on  maximum  15-min.  period . 3,228  Cu.  Ft. 

3.  Maximum  demand  per  hour  per  lineal  ft.  of  main  (Based  on  No.  2) . 2.58  Cu.  Ft. 

4.  Average  demand  per  consumer  during  maximum  hour  (Based  on  No.  2) . 42.47  Cu.  Ft. 

5.  Sales  per  month  from  consumers  register .  506,100  Cu.  Ft. 

6.  Average  sales  per  consumer  per  month . 6,527  Cu.  Ft. 


TEST  NO.  1 

Wildwood  Avenue,  East  Lansdowne 

Size  of  Main:  2"  Steel.  Length  of  Main,  1,150  feet. 
Number  of  consumers,  34. 

Number  of  consumers  using  gas  during  test,  27. 

Greater  portion  of  dwellings  equipped  with  gas  kitchens. 
Meter  used  in  Test  “60  Lt.  B’’. 


Date 

Time 

Meter 

Reading 

Cubic  Feet 
Consumed 

Pressure  at 

Outlet  of  Meter 

Pressure  at 
End  of  Main 

4-3-23 

6:30  P.M. 

3283 

2.9" 

2.7" 

4-4-23 

4:30  P.M. 

3301 

1800 

3.3" 

3.0" 

4-4-23 

5:00  P.M. 

3302 

100 

2.9" 

2.0" 

4-4-23 

5:15  P.M. 

3303 

100 

2.6" 

2.0" 

4-4-23 

5:30  P.M. 

3304 

100 

2.3" 

1.7" 

4-4-23 

5:45  P.M. 

3305 

100 

2.2" 

1.5" 

4-4-23 

6:05  P.M. 

3306 

100 

2.5" 

1.9" 

4-4-23 

6:15  P.M. 

3306.5 

50 

2.6" 

2.3" 

4-4-23 

6:33  P.M. 

3307 

50 

3.0" 

2.5" 

Total  gas  consumed  in  twenty-four  hours — 2,400  cu.  ft. 

”  ”  ”  during  Max.  Hour — 400  cu.  ft. 

Maximum  hour  equaled  16%  %  of  twenty-four  hour  consumption. 
Demand  per  lineal  foot  of  main  .3478. 

Average  consumption  per  consumer  during  Max.  hour — 11.76  cu.  ft. 
”  ”  ”  ”  using  gas  during  test— 15  ”  ” 

”  for  current  month — 1909  cu.  ft. 

Variation  in  consumption:  Minimum  100  cu.  ft.,  Max.  4300  cu.  ft. 


\ 
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TEST  NO.  2 
Westinghouse  Village 

Size  of  Main:  10",  6",  4".  Length  of  Main:  10",  735'6",  1214  ft.  4"  2025. 

Number  of  consumers,  196. 

Number  of  consumers  using  gas  during  test — 195. 

All  dwellings  equipped  with  combination  ranges. 

Meters  used  in  Test — 5 — #60  Lt.  “B’s”. 


Date 

Time 

Reading 
#7  Meter 

Reading 
§2  Meter 

Reading 
#. 3  Meter 

Reading 
•  Jf4  Meter 

Reading 
#5  Meter 

Total 

Consumption 

5-15-23 

4:45  P.M. 

400 

400 

100 

400 

150 

5-15-23 

5:00  P.M. 

535 

575 

200 

525 

300 

685  cu  ft. 

5-15-23 

5:15  P.M. 

630 

725 

350 

650 

450 

680  ” 

5-15-23 

5:30  P.M. 

835 

900 

500 

850 

650 

930  ” 

5-15-23 

5:45  P.M. 

1000 

1100 

650 

1000 

800 

815  ” 

5-15-23 

6:15  P.M. 

1200 

1300 

700 

1225 

900 

300  ” 

5-15-23 

6:30  P.M. 

1300 

1375 

700 

1300 

•  900 

250  ” 

5-15-23 

6:45  P.M. 

1325 

1475 

700 

1300 

900 

125  ” 

Total  gas  consumed  during  Test  4260  cu.  ft. 

Total  consumption  during  Max.  Hour,  3110  cu.  ft. 

Max.  consumption  per  hour,  based  on  Max.  15-Min.  Period,  3720  cu.  ft. 
Demand  per  lineal  foot  of  main,  .9337  cu.  ft. 

Average  consumption  per  consumer  during  max.  hr.  19  cu.  ft. 

»,  >>  »»  >>  »>  »»  19  i  ” 

”  ”  for  current  month — 2268  cu.  ft. 

Variation  in  consumption,  Minimum  300  cu.  ft.,  Max.  7400  cu.  ft. 


TEST  NO.  3 

Overhill  Road,  Upper  Darby — (Stonehurst) 

Size  of  Main:  4"  C.I.  Length  of  Main:  1,055  ft. 

Number  of  consumers,  65.  Number  of  consumers  during  test,  54. 

All  dwellings  equipped  with  Straight  Gas  Kitchens.  Meter  used  in  Test  #60  Lt.  “B”. 


Date 

Time 

Meter 

Reading 

Cubic  Feet 
Consumed 

Pressure  at 
Outlet  of  Meter 

Pressure  at 
End  of  Main 

6-1-23 

6-1-23 

5:00  P.M. 

5:15  P.M. 

2527 

2527.5 

50 

2.8 

2.4 

6-1-23 

5:30  P.M. 

2529 

150 

2.6 

2.3 

6-1-23 

5:45  P.M. 

2531 

200 

2.5 

2.1 

6-1-23 

6:00  P.M. 

2533 

200 

2.3 

1.9 

6-1-23 

6:15  P.M. 

2535 

200 

2.5 

2.1 

6-1-23 

6:30  P.M. 

2537 

200 

3.0 

2.7 

6-1-23 

6:41  P.M. 

2538 

100 

3.2 

2.9 

6-1-23 

6:45  P.M. 

2538.25 

25 

3.3 

2.9 

Total  gas  consumed  during  Test — 1,125  cu.  ft. 

”  ”  ”  _  ”  Max.  Hour  800  cu.  ft. 

Max.  Consumption  per  hour  gassed  Max.  15-min.  period  800  cu.  ft. 
Demand  per  lineal  foot  of  main — 7582  cu.  ft. 

Average  consumption  per  consumer  during  Max.  Hour  12.5  cu.  ft. 

“  ”  ’ .  using  Max.  Hour  14.8  cu.  ft. 

“  “  for  current  month — 1,500  cu.  ft. 

Variation  in  consumption,  Minimum  400  cu.  ft.,  Max.  3300  cu.  ft. 
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Data  on  Domestic  Demand  Tests  Con¬ 
ducted  on  Eastlawn  Avenue ,  Edison 
Avenue  and  Blaine  Avenue 

These  tests  of  the  demand  per  consum¬ 
er  and  per  service  were  conducted  in  Jan¬ 
uary  of  1923,  and  were  designed  to  show 
the  demand  per  domestic  consumer  in  cer¬ 
tain  typical  residential  sections. 

The  tests  were  made  by  inserting  in  the 
dead  end  distributor  at  a  convenient  place 
near  the  source  of  supply,  a  battery  of 
60-light  meters.  These  meters  were  read 
hourly  at  off-peaks,  and  at  five-minute 
intervals  at  peaks  during  the  twenty-four 
hours  of  the  day,  for  four  days  in  the 
case  of  the  two  sections  of  Eastlawn  Ave¬ 
nue,  and  for  a  period  of  five  days  in  the 


case  of  Edison  Avenue  and  Blaine  Ave¬ 
nue. 

These  streets  represent,  respectively, 
residential  sections  of — 

1.  Lower  middle  class,  single  and  2- 
family  frame  residences. 

2.  Lower  middle  class,  single  frame 
residences. 

3.  Upper  middle  class,  single  brick 
residences. 

4.  Middle  class,  2-family  brick  resi¬ 
dences. 

Meters  were  tested  before  and  after 
demand  tests  were  made. 

Data  and  calculations  on  these  tests 
are  given  on  the  following  pages : 


TEST  No.  1 


Eastlawn 

South  of  Kercheval,  North  of  Jefferson 


Gas  in  this  street  is  supplied  from  4"  main  connected  to  feeder  in  Kercheval  Avenue,  and  running 
south  in  Eastlawn  2328  feet  and  terminating  in  a  dead  end. 

Number  of  building  lots  facing  on  this  line  of  main  140. 

Service  connections  to  buildings  at  time  of  test  118. 

Consumers  supplied  at  time  of  test  141. 

Vacant  houses  at  time  of  test  0. 

Vacant  lots  at  time  of  test  21. 


Type  of  Building — Single  and  2-Family  Residences 
— Lower  Middle  Class. 


Peak  Period 

Sunday , 

January  7,  1923 

Rate 

Per  Hour 

Consumption 

Per  Service  Per  Consumer 

Inlet 

To 

Meter 

Pressures 

Outlet 

To 

Meter 

End 

Of 

Main 

5  minutes 

12:25  to  12:30pm 

3,000  c.f. 

25.4 

21.4 

35/10 

30/10 

22/10 

15  minutes 

12:20  to  12:35pm 

2,300  ” 

19.3 

16.3 

1  hour 

11:00  to  12:00M 

1,850  ” 

15.7 

13.1 

Monday,  Jan.  8. 

5  minutes 

5:40  to  5:45pm 

2,100  c.f. 

17.8 

14.9 

46/10 

45/10 

38/10 

15  minutes 

5:35  to  5:50pm 

1,500  ” 

12.7 

10.6 

1  hour 

5:00  to  6:00pm 

1,175  ” 

9.9 

8.3 

.  :  -t. 

•  -  Y< 

Tuesday,  Jan.  9. 

5  minutes 

5:35  to  5:40pm 

2,400  c.f. 

20.3 

17.0 

42/10 

37/10 

33/10 

15  minutes 

5:25  to  5:40pm 

2,400  ” 

20.3 

17.0 

1  hour 

5:00  to  6:00pm 

1,575  ” 

13.3 

11.1 

Wednesday,  Jan.  10. 

5  minutes 

5:20  to  5:25pm 

2,100  c.f. 

17.8 

14.9 

40/10 

35/10 

32/10 

15  minutes 

5:15  to  5:30pm 

1,900  ” 

16.1 

13.5 

1  hour 

5:00  to  6:00pm 

1,650  ” 

14.0 

11.7 

C.F.H.  5 -Min-  C.F.H.  15 -Min¬ 
ute  Peak.  ute  Peak. 


Demand  per  Consumer .  21.4 

Demand  per  Service . . .  25.4 

Demand  per  Foot  of  Distributing  Main .  1.28 

(This  street  was  85%  built  up  at  time  of  test) 

Estimated  Demand  per  Foot  with  Street  100%  Built  Up.  1.52 


17.0 

20.3 

1.03 

1.22 
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TEST  NO.  2 


Eastlawn — North  of  Kercheval 

Gas  in  this  street  is  supplied  from  4"  main  connected  to  feeder  in  Kercheval  Avenue,  and  running 
north  in  Eastlawn  3,449  feet  and  terminating  in  a  dead  end. 

Number  of  building  lots  facing  on  this  line  of  main  214. 

Service  connections  to  buildings  at  time  of  test  160. 

Consumers  supplied  at  time  of  test  165. 

Vacant  houses  at  time  of  test  10. 

Vacant  lots  at  time  of  test  54. 

Type  of  Building — Single  Frame  Residences 
— Lower  Middle  Class. 


Peak  Period 

Sunday 

January  7,  1923 

Rate 

Per  Hour 

Consumption 

Per  Service  Per  Consumer 

Inlet 

To 

Meter 

Pressures 

Outlet 

To 

Meter 

End 

Of 

Main 

5  minutes 

10:30  to  10:35am 

3,000  c.f. 

18.8 

18.2 

35/10 

30/10 

11/10 

15  minutes 

12:05  to  12:20am 

2,200  ” 

13.6 

13.3 

1  hour 

11:00  to  12 :00M 

1,875  ” 

11.6 

11.4 

Monday ,  Jan.  8. 

\ 

5  minutes 

5:45  to  5:50pm 

2,100  c.f. 

13.0 

12.7 

46/10 

44/10 

30/10 

15  minutes 

5:35  to  5:50pm 

1,800  ” 

11.1 

10.9 

1  hour 

5:00  to  6:00pm 

1,575  ” 

9.7 

9.5 

Tuesday,  Jan.  9. 

.  «  • 

5  minutes 

5:20  to  5:25pm 

2,100  c.f. 

13.0 

12.7 

41/10 

39/10 

23/10 

15  minutes 

5:35  to  5:50pm 

1,800  ” 

11.1 

10.9 

1  hour 

5:00  to  6:00pm 

1,650  ” 

10.2 

10.0 

Wednesday,  Jan.  10. 

5  minutes 

5:35  to  5:40pm 

2,100  c.f. 

13.0 

12.7 

43/10 

37/10 

24/10 

15  minutes 

5:35  to  5:50pm 

1,800  ” 

11.1 

10.9 

1  hour 

5:00  to  6:00pm 

1,550  ” 

9.6 

9.4 

Demand  Per  Consumer . 

Demand  per  Service . . . 

Demand  per  Foot  of  Distributing  Main . 

(This  street  was  75%  built  up  at  time  of  test) 

Estimated  Demand  per  Foot  of  Distributing  Main,  with 
Street  100%  Built  Up . 


C.F.H.  5 -Min¬ 

C.F.H.  15-Min¬ 

ute  Peak. 

ute  Peak. 

18.2 

13.3 

18.8 

13.6 

.87 

.64 

1.20 

.84 
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TEST  NO.  3 

Edison — West  of  12th,  to  Linwood. 

Gas  in  this  street  is  supplied  from  4"  main  connected  to  feeder  in  Twelfth  Street,  and  running 
west  in  Edison  2,750  feet  and  terminating  in  a  dead  end. 

Number  of  building  lots  facing  on  this  line  of  main  108. 

Service  connections  to  buildings  at  time  of  test  71. 

Consumers  supplied  at  time  of  test  71. 

Vacant  houses  at  time  of  test  0. 

Vacant  lots  at  time  of  test  37. 

Type  of  Building — Single  Brick  Residences 
— Upper  Middle  Class. 


Peak  Period 

Saturday , 

January  13,  1923 

Rate 

Per  Hour 

Consumption 

Per  Service  Per  Consumer 

Inlet 

To 

Meter 

Pressures 

Outlet 

To 

.  Meter 

End 

Of 

Main 

5  minutes 

5:45  to  5:50pm 

1,800  c.f . 

25.3 

25.3 

56/10 

54/10 

44/10 

15  minutes 

5:20  to  5:35pm 

1,800  ” 

25.3 

25.3 

1  hour 

5:00  to  6:00pm 

1,600  ” 

22.5 

22.5 

• 

Sunday,  Jan.  14. 

5  minutes 

12 :50  to  12 :55pm 

3,000  c.f. 

42.3 

42.3 

55/10 

52/10 

42/10 

5  minutes 

12:15  to  12:30pm 

2,300  ” 

32.4 

32.4 

1  hour 

12  :M  to  1:00pm 

2,100  ” 

29.6 

29.6 

Monday,  Jan.  15. 

1  hour 

(wash  day) 

9:00  to  10:00am 

2,000  c.f. 

28.2 

28.2 

57/10 

53/10 

45/10 

5  minutes 

5:45  to  5:50pm 

2,100  ” 

29.6 

29.6 

15  minutes 

5:45  to  6:00pm 

2,000  ” 

28.2 

28.2 

1  hour 

5:00  to  6:00pm 

1,525  ” 

21.5 

21.5 

Tuesday,  Jan.  16. 

5  minutes 

5:50  to  5:55pm 

2,400  c.f. 

33.8 

33.8 

54/10 

50/10 

42/10 

15  minutes 

5:40  to  5:55pm 

2,000  ” 

28.2 

28.2 

1  hour 

5 :00  to  6 :00pm 

1,525  ” 

21.5 

21.5 

Wednesday,  Jan.  17. 

5  minutes 

5:55  to  6:00pm 

1,800  c.f. 

25.3 

25.3 

53/10 

51/10 

41/10 

15  minutes 

5:45  to  6:00pm 

1,700  ” 

23.9 

23.9 

1  hour 

5:00  to  6:00pm 

1,400  ” 

19.7 

19.7 

Demand  per  Consumer . 

Demand  per  Service . 

Demand  per  Foot  of  Distributing  Main . 

(This  street  was  66%  built  up  at  time  of  test) 

Estimated  Demand  per  Foot  of  Distributing  Main,  with 
Street  100%  Built  Up . 


C.F.H.  5 -Min¬ 

C.F.H.  15 -Min¬ 

ute  Peak. 

ute  Peak. 

42.3 

32.4 

42.3 

32.4 

1.09 

.84 

1.60 

1.27 
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TEST  NO.  4 

Blaine — East  of  Quincy,  to  Dexter  Boulevard. 

Gas  in  this  street  is  supplied  from  4"  main  connected  to  feeder  in  Quincy  Avenue,  and  running 
east  in  Blaine  1,398  feet  and  terminating  in  a  dead  end. 

Number  of  building  lots  facing  on  this  line  of  main  64. 

Service  connections  to  buildings  at  time  of  test  48. 

Consumers  supplied  at  time  of  test  93. 

Vacant  houses  at  time  of  test  3. 

Vacant  lots  at  time  of  test  16. 

Type  of  Building — Two-family  Brick  Residences 

Strictly  Middle  Class. 


Peak  Period 

Saturday , 

January  13,  1923 

Rate 

Per  Hour 

Consumption 

Per  Service  Per  Consumer 

Inlet 

To 

Meter 

Pressures 

Outlet  End 
To  Of 

Meter  Main 

5  minutes 

5:00  to  5:05pm 

1,200  c.f.' 

25.0 

12.9 

47/10 

44/10 

43/10 

15  minutes 

5:25  to  5:40pm 

700  ” 

14.6 

7.5 

1  hour 

5:00  to  6:00pm 

775  ” 

16.1 

8.3 

• 

Sunday,  Jan.  14. 

5  minutes 

11 :45  to  11 :50am 

2,100  c.f. 

43.8 

22.6 

41/10 

37/10 

35/10 

15  minutes 

12:35  to  12:50pm 

1,700  ” 

35.4 

18.3 

1  hour 

1:00  to  2:00pm 

1,475  ” 

30.7 

15.9 

Monday,  Jan.  15. 

1  hour 

(wash  day) 

9:00  to  10:00am 

1,125  c.f. 

23.4 

12.1 

39/10 

37/10 

34/10 

5  minutes 

5:35  to  5:40pm 

1,800  ” 

37.5 

19.4 

15  minutes 

6:05  to  6:20pm 

1,700  ” 

35.4 

18.3 

1  hour 

5:00  to  6:00pm 

1,100  ” 

22.9 

11.8 

Tuesday,  Jan.  16. 

5  minutes 

5:25  to  5:30pm 

1,800  c.f. 

37.5 

19.4 

33/10 

32/10 

27/10 

15  minutes 

5:35  to  5:50pm 

1,500  ” 

31.2 

16.1 

1  hour 

5:00  to  6:00pm 

1,275  ” 

26.6 

13.7 

Wednesday,  Jan.  17. 

5  minutes 

5:35  to  5:40pm 

1,800  c.f. 

37.5 

19.4 

36/10 

34/10 

31/10 

15  minutes 

5:45  to  6:00pm 

1,700  ” 

35.4 

18.3 

1  hour 

5:00  to  6:00pm 

1,400  ” 

29.2 

15.1 

C.F.H.  5- Min- 

C.F.H.  15 -Min- 

ute  Peak. 

ute  Peak. 

Demand  per 

Consumer . 

22.6 

18. 

3 

Demand  per 

Service . 

43.8 

35. 

4 

Demand  per  Foot  of  Distributing  Main . 

1.50 

1. 

22 

(This  street  was  75%  built  up  at  time  of  test) 

Estimated  Demand  per  Foot  of  Distributing  Main  with 

Street  100%  Built  Up . 

2.0 

1. 

62 
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DISTRIBUTION  SYSTEM  STATISTICS  FOR  1925 


Realizing  that  every  distribution  man 
is  not  only  interested  in  his  own  distri¬ 
bution  system,  but  also  wishes  to  know 
how  his  system  checks  up  with  other 
cities’  gas  distribution  systems,  a  few 
pertinent  questions  were  inserted  in  the 
questionnaire  of  the  Distribution  Com¬ 
mittee  this  year,  with  the  end  in  view  of 
trying  to  compare  in  a  way  the  various 
systems. 

Forty-three  of  the  large  companies 
which  had  representation  on  the  Distri¬ 
bution  Committee  were  asked  to  furnish 
the  following  data: 

Number  of  consumers. 

Yearly  gas  sales. 

Maximum  hourly  demand  on  system. 
Miles  of  main  by  sizes,  separated  into 

wrought  iron  and  cast  iron. 

Although  this  amount  of  information 
was  considered  very  meagre,  and  it  was 
realized  that  a  great  many  conditions 
other  than  what  these  figures  show  af¬ 
fect  the  economics  of  a  distribution  sys¬ 
tem,  it  was  decided,  however,  to  at¬ 
tempt  to  make  a  comparison  with  them 
on  a  common  basis,  and  if  any  of  the 
companies  listed  had  any  conditions 
which  would  modify  or  nullify  this  com¬ 
parison  they  would  be  able  to  make  the 
corrections  themselves,  as  it  was  in¬ 
tended  that  the  individual  companies  use 
these  figures  to  make  whatever  inter¬ 
comparisons  they  saw  fit. 

The  equivalent  size  of  main  for  the 
various  companies  was  calculated  on  an 
area  basis  in  order  to  compare  the  aver¬ 
age  size  of  the  systems  and  eliminate  the 
length  factor. 

The  estimated  investment  of  the  sys¬ 
tems  was  calculated  on  prices  set  up  for 


cast  iron  and  wrought  iron  mains  as  listed 
in  Mr.  Fuller’s  recent  paper.  Although 
these  figures  might  not  hold  true  in  all 
parts  of  the  country,  the  ratio  between 
the  cost  of  cast  iron  and  wrought  iron 
main  and  the  ratio  between  the  cost  of 
the  various  sized  pipe  was  thought  to  hold 
comparable  relations  which  would  indi¬ 
cate  a  comparable  representative  invest¬ 
ment  figure.  Since  these  investment  fig¬ 
ures  are  not  shown  in  the  table,  and  are 
not  inter-compared  between  the  various 
companies,  there  should  be  no  criticism 
to  using  such  figures.  The  investment 
figures  are  merely  used  within  a  com¬ 
pany  to  inter-compare  the  investments 
with  other  statistics. 

In  looking  at  the  table  quite  a  few 
interesting  points  are  seen.  For  instance, 
it  will  be  noted  that  the  equivalent  size 
of  main  varies  considerably  with  the 
various  companies,  the  largest  being 
9.16"  in  diameter  and  the  smallest  4.32" 
in  diameter.  It  will  be  interesting  to  see 
just  how  these  two  companies  compare 
all  the  way  through.  On  the  area  basis 
of  comparison,  the  company  having  the 
9.16"  equivalent  size  of  main  has  approx¬ 
imately  4.5  times  as  great  carrying  capac¬ 
ity  as  the  company  with  the  4.32"  equiva¬ 
lent  size  main.  The  annual  sales  per  mile 
of  main  for  these  two  cities  are  13,452 
M.C.F.  for  the  first  company  and  2005 
M.C.F.  for  the  second,  or  a  ratio  of  6.55 
to  1.  The  annual  sales  per  customer  are 
39.4  M.C.F.  and  31.0  M.C.F.  respectively. 
Although  the  average  investment  per  mile 
of  main  for  these  two  cities  is  $12,700 
for  the  former  company  and  $4,700  for 
the  latter  company,  a  ratio  of  2.7  to  1, 
the  investment  per  customer  is  in  the  re¬ 
verse  proportion,  being  $34  for  the 
former  and  $73  for  the  latter.  This 
shows  the  investment  cost  of  capacity 
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is  a  great  deal  less  in  the  larger  sized 
mains  than  in  the  smaller.  Likewise  the 
investment  cost  per  M.C.F.  of  gas  sold  is 
88^  for  the  first  company  and  $2.35  for 
the  second.  The  maximum  demand  per 
customer  is  13.4  cubic  feet  per  hour  for 
the  first  company  and  18.4  cubic  feet  per 
hour  for  the  second.  As  would  naturally 
be  expected  from  these  facts,  the  load 
factor  for  the  year  for  the  former  com¬ 
pany  is  31%  and  for  the  latter  only 
18%. 

The  first  city  is  very  densely  popu¬ 
lated,  as  is  shown  by  the  fact  that  there 
are  366  customers  per  mile  of  main, 
while  the  latter  city  is  evidently  very 
much  spread  out,  having  only  65  cus¬ 
tomers  per  mile  of  main.  Both  of  these 
cities  distribute  manufactured  gas,  the 
former  city  having  holder  distribution 
only  and  the  latter  a  medium  pressure 
transmission  system  feeding  a  low  pres¬ 
sure  distribution  system  by  means  of  dis¬ 
trict  regulators.  The  former  city  has  only 
12.2%  of  its  system  in  wrought  iron 
mains  while  the  latter  has  75.4%.  This 
fact  is  all  in  favor  of  the  investment 
costs  for  the  latter  city  since  the  size  of 
main  in  wrought  iron  is  cheaper  than  in 
cast  iron. 

The  two  extremes  in  the  foregoing 
discussion  were  compared.  Probably  the 
same  thing  could  be  done  for  any  num¬ 
ber  of  other  cities  and  get  both  confirm¬ 
ing  and  unconfirming  results.  It  is  be¬ 
lieved  that  more  thought  given  to  such 
statistics  cannot  help  but  bring  about  a 
better  understanding  between  the  dis¬ 
tribution  men  as  to  what  economies  can 
be  expected  in  their  systems  with  more 
thoughtful  development  and  more  eco¬ 
nomical  design. 

There  are  more  interesting  facts  which 
may  be  brought  out  from  this  table.  The 


yearly  sales  per  customer  is  fairly  con¬ 
sistent,  averaging  about  40  M.C.F.  per 
customer  per  year  for  the  manufactured 
gas  companies,  and  for  the  natural  gas 
companies  shown  the  average  sales  per 
customer  is  162  and  192  M.C.F.  per  year. 
These  latter  figures  may  be  looked  upon 
as  the  goal  which  we  may  ultimately 
reach  with  cheaper  gas  and  a  house  heat¬ 
ing  load. 

The  column  showing  investment  per 
mile  of  equivalent  3"  main  shows  com¬ 
parable  investments  on  a  capacity  basis. 
As  before  mentioned,  it  shows  that 
capacity  is  much  cheaper  in  the  larger 
sized  mains  than  in  the  smaller  sized 
mains. 

There  is  one  important  point  which 
affects  any  comparisons  that  may  be 
made,  i.e.,  that  the  carrying  capacity  of 
a  system  depends  not  only  upon  the  size 
of  the  main,  but  upon  the  pressures 
which  are  maintained  on  the  system.  The 
data  does  not  take  into  account  to  what 
extent  the  main  system  is  saturated  by 
consumption.  These  facts  have  had  to  be 
assumed  as  fairly  comparable  for  all  the 
systems. 

There  are  probably  a  great  many 
other  factors  which  enter  into  this  which 
have  not  been  considered.  One  of  these 
which  especially  affects  the  distribution 
figures  of  the  city  of  Chicago  is  the  fact 
that  there  is  a  considerable  territory 
supplied  by  a  duplication  of  main  sys¬ 
tems  which  were  installed  in  the  early 
days  when  competitive  gas  companies 
were  given  franchises,  and  later  on  when 
consolidations  occurred  the  mains  were 
still  kept  in  service.  Probably  this  condi¬ 
tion  is  true  of  a  great  many  of  the  other 
gas  companies  in  the  country,  and  if  so, 
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it  naturally  distorts  the  figures  and  in¬ 
terferes  with  the  true  comparison  of  the 
economics  of  the  various  systems. 

The  information  contained  in  the  table 
gives  some  very  interesting  data  for 


study.  Some  definite  comparisons  may 
be  made  but  it  is  also  true  that  other 
conclusions  may  be  arrived  at  which 
would  not  be  justified  in  the  absence  of 
further  information  and  data  as  to  actu¬ 
al  operating  conditions. 
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Natural  Gas  Companies 


THE  IDEAL  SQUARE  MILE 

Question  No.  8.  “What  is  your  idea  of  an  ideal  square  mile  of  distribution ? 


Show  by  sketch” 

Thirty-two  replies  were  received.  Nine 
of  these  had  no  suggestions  to  offer  or 
were  not  ready  at  the  time  of  the  prepara¬ 
tion  of  this  summary.  Of  the  remaining 
twenty-three,  sixteen  submitted  sketches 
and  seven  made  some  remark  either  de¬ 
scribing  an  ideal  piping  layout  or  com¬ 
menting  on  the  general  aspects. 

The  line  seems  to  be  at  once  drawn  be¬ 
tween  high  and  low  pressure  methods  of 
distribution.  No  doubt,  many  of  the 
superintendents  use  high  pressure  distri¬ 
bution  to  some  extent,  but  only  three 
called  for  a  high  pressure  layout  alone, 
while  fourteen  presented  low  pressure 
systems,  and  only  three  described  both 
high  and  low  pressure.  Opinion  seems  to 
be  pretty  well  fixed  that  high  pressure 
distribution  is  preferable  for  territory 
with  scattered  consumers,  but  for  the 
built-up,  congested  sections,  or  those 
which  are  likely  to  become  such,  the  low 
pressure  system  is  desirable.  This  point 
has  been  very  ably  presented  in  Mr. 
Fuller’s  paper  for  the  1924  convention. 

Taking  up  now,  the  matter  of  design 
for  the  ideal  square  mile,  we  find  both 


high  and  low  pressure  systems  divided 
between  the  simple  gridiron  shown  in 
Sketch  1,  and  various  degrees  of  elabora¬ 
tion  and  reinforcement.  Sketch  2  is  typi¬ 
cal  of  the  latter.  In  cases  where  all  con¬ 
sumers  front  on  parallel  streets,  Sketch  1 
shows  the  simplest  possible  form.  It  will 
now  depend  upon  the  number  of  cus¬ 
tomers  to  be  supplied,  the  rate  in  cubic 
feet  per  hour,  and  the  pressure  desired, 
what  sizes  of  main  will  be  used.  The  high 
pressure  adherents  propose  2-inch  distri¬ 
bution  mains  and  a  4-inch  or  6-inch 
feeder  main.  This,  we  suppose,  will  take 
care  of  any  number  of  consumers  pro¬ 
vided  the  pressure  on  the  pumps  is  car¬ 
ried  high  enough.  But,  there  is  no  doubt 
that  the  pumping  charges  would  limit  the 
number  of  consumers  which  could  be  sup¬ 
plied  economically,  and  this  simplest  form 
would  have  to  be  reinforced  or  the  main 
sizes  increased  as  the  number  of  con¬ 
sumers  progressed  beyond  the  economical 
limit. 

Also,  in  low  pressure  distribution,  the 
number  of  consumers  and  pressure  de¬ 
sired  dictates  the  pipe  sizes.  All  those 


Sketch  2. 


Sketch  / 
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who  have  proposed  this  simple  design 
agree  that  12-inch  is  the  proper  size  for 
a  feeder.  If  4-inch  distribution  mains  are 
used  with  30  cu.ft.  per  hour  per  customer, 
with  16  blocks  to  the  mile  one  way,  and  8 
blocks  the  other  way,  this  design  will  sup¬ 
ply  200  customers  per  street,  or  3200  for 
the  square  mile,  with  about  2-inch  pres¬ 
sure  drop  between  maximum  and  mini¬ 
mum,  and  the  investment  cost  would  be, 
according  to  the  figures  used  by  Mr.  Ful¬ 
ler— 

1  mile  12"  @  $3.44  per  ft.  $  18,163 

16  miles  4"  @  1.16  per  ft.  97,997 

17  miles  $116,160 

If  6"  distribution  mains  are  used, 
which  is  the  size  proposed  by  those  from 
the  large  cities,  about  4250  customers 
may  be  supplied,  with  the  same  drop  in 
pressure,  and  the  investment  cost  would 
be — 

1  mile  12"  @  $3.44  per  ft.  $  18,163 

16  miles  6"  @  1.57  per  ft.  132,633 

17  miles  $150,796 

Of  course,  if  consumers  were  located 
on  the  cross  streets,  the  main  system 
would  have  to  be  extended  to  cover  them, 
and,  in  the  extreme,  as  does  attain  in 
some  places,  we  would  have  mains  on  all 
the  streets.  As  one  of  our  superintendents 
points  out,  the  use  of  6-inch  main  is  justi¬ 
fied,  in  addition  to  the  added  capacity  ob¬ 
tained,  by  the  fact  that  the  distribution 
mains  can  be  extended  in  scattered  terri¬ 
tory  a  considerable  distance  ahead  of 
feeder  mains,  thus  deferring  investment 
until  the  area  becomes  built  up.  We  also 
get  the  advantage  of  a  stronger  pipe. 

But,  in  many  of  our  congested  sections, 
we  find  that  the  above  system  would  be¬ 
come  inadequate,  and  the  result  is  that 
additional  feeders  are  run,  as  shown  in 
Sketch  3,  or  a  reinforced  design  similar 


to  that  shown  in  Sketch  2  is  used.  The 
investment  cost  for  the  latter  would  be, 
when  using  12,  8,  6,  and  4-inch  mains — 

2  mi.  12"  @  $3.44  per  ft.  $  36,326.40 

2  mi.  8"  @  2.20  per  ft.  23,232.00 

5y4  mi.  6"  @  1.57  per  ft.  43,520.40 

15y4  mi.  4"  @  1.16  per  ft.  93,403.20 

24^4  miles  $196,482.00 


We  have  in  mind  a  certain  territory 
about  one  square  mile  in  area  supplying 
20,271  consumers  which  has  developed 
through  the  years  until  today  its  layout  of 
transmission  main  and  feeder  mains  looks 
like  the  design  shown  in  Sketch  4.  The 
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distribution  mains  are  4  and  6-inch  and 
practically  every  street  is  covered  by  a 
main.  The  maximum  hour  is  about  404,- 
000,  thus  making  the  demand  per  hour 
per  customer  about  20  cu.ft.  The  mileage 
of  main  is  approximately  30.5  for  the 
square  mile  so  that  the  number  of  con¬ 
sumers  per  mile  of  main  would  be  about 
665. 

Some  say  the  ideal  square  mile  does  not 
exist  because  it  cannot  be  applied  to  their 
situation,  or  that  it  will  vary  according  to 
conditions.  It  must,  however,  be  recog¬ 
nized  that  certain  fundamental  principles 
do  exist  and  must  be  applied  in  designing 
a  distribution  system.  It  may  be  said  that 
having  decided  on  the  possible  number  of 
customers  eventually  to  be  supplied,  the 


demand  per  hour  per  customer,  the  pres¬ 
sure  to  be  employed,  and  with  due  consid¬ 
eration  of  the  geographical  layout,  a 
square  mile  of  distribution  design  can  be 
determined  upon  which  will  be  ideal  in 
providing  satisfactory  supply,  with  lowest 
investment,  maintenance  and  pumping 
charges. 

Having  designed  such  a  system  for  the 
territory  in  question,  the  same  can  be  ini¬ 
tiated  and  built  upon  as  the  area  develops. 
Of  course,  situations  will  arise  which  re¬ 
quire  departure  from  the  fundamental 
plan,  but  little  can  be  lost  in  an  attempt  to 
start  right,  and  experience  has  shown 
that  a  design  of  large  proportions,  if  in 
error  at  all,  is  an  error  in  the  right  direc¬ 
tion. 


DISCUSSION  OF  A  PAPER  ENTITLED, 

“HIGH  PRESSURE  TRANSMISSION  AND  DISTRIBUTION  OF  GAS” 
PRESENTED  AT  THE  1924  CONVENTION  OF  THE  AMERICAN  GAS 

ASSOCIATION 

Question  No.  10.  “It  is  planned  to  discuss  Mr.  Fuller's  paper,  which  was  pre¬ 
sented  at  the  last  annual  meeting  of  the  American  Gas  Association,  at  the  meeting 
of  the  Committee  in  the  Spring.  What  points  would  you  like  to  have  discussed f” 


Mr.  Fuller’s  paper  was  discussed  at  the 
time  of  its  presentation  but  as  few  had 
had  the  opportunity  of  studying  it  before 
its  presentation,  it  could  not  receive  the 
full  discussion  that  so  important  a  sub¬ 
ject  merited. 

The  members  of  the  1925  Distribution 
Committee  were  asked  to  suggest  points 
for  further  discussion  at  the  Detroit  Con¬ 
ference  and  the  subjects  were  sent  to  Mr. 
Fuller  for  his  answers.  Mr.  Fuller  could 
not  be  present  at  the  conference  to  take 
part  in  the  discussion  but  carefully  con¬ 
sidered  all  the  points  raised  and  answered 
them. 

The  questions  submitted  to  Mr.  Fuller 
with  his  replies  are  given  in  the  following. 


The  paper  is  not  published  in  this  re¬ 
port  as  it  was  a  part  of  the  proceedings  of 
the  American  Gas  Association  for  1924 
and  can  be  obtained  from  Association 
Headquarters. 

Q. — Ideal  square  mile  for  low  pressure 
system. 

A. — The  design  in  the  paper,  as  stated, 
was  taken  from  J.  D.  von  Maur’s  paper 
on  High  Pressure  Gas  Distribution  as 
shown  on  Page  124,  Volume  3,  American 
Gas  Institute  Proceedings,  as  Exhibit 
“F”,  and  was  chosen  for  the  reason  that 
a  discussion  had  probably  been  already 
carried  on  at  the  presentation  of  the 
paper.  It  also  approximates,  in  capacity, 
for  equal  service,  the  ideal  square  mile 
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for  high  pressure  distribution  as  given 
in  my  paper. 

Q. — Miles  of  main  in  ideal  square  mile. 

A. — The  figure  for  miles  of  main  for  the 
low  pressure  system  was  in  error  as  given 
in  the  paper  at  Atlantic  City,  October, 
1924,  and  should  be  shown  in  the  forth¬ 
coming  Proceedings  as  follows : 


Main 

2.0 

Miles 

Main 

2.7 

Miles 

Main 

3.5 

Miles 

Main 

17.5 

Miles 

Total 

25.7 

Miles 

Even  these  figures  are  in  error  in  the 
six  and  four-inch  sizes,  as  the  six-inch 
according  to  the  sketch  is  about  5^>  in¬ 
stead  of  3y2.  A  correction  of  this  dis¬ 
crepancy  will  result  in  slightly  increasing 
the  investment  required  for  the  low  pres¬ 
sure  square  mile  but  probably  not  enough 
to  affect  the  results  materially.  It  should 
be  borne  in  mind  that  the  figures,  pipe 
per  square  mile,  apply  only  when  the 
square  mile  is  considered  as  a  part  of  the 
system  ten  square  miles  in  extent.  Should 
the  square  mile  be  considered  individual¬ 
ly,  there  will  be  an  increase  in  the  invest¬ 
ment  in  mains  in  proportion  to  the  in¬ 
crease  in  miles  of  main  for  both  systems. 

Q. — Equipment  auxiliary  to  compressors. 

A. — No  such  equipment  included  in  costs. 

Q. — Cost  of  compressing  gas. 

A. — Figures  used  were  the  average  of 
those  obtained  from  several  gas  com¬ 
panies  on  the  Pacific  Coast  using  steam 
produced  from  lampblack  or  natural  gas, 
electricity  and  gas  in  internal  combustion 
engines. 

Q. — Consumers  per  mile  of  main. 


A. — While  it  is  true  that  allowing  only 
one  consumer  per  fifty-foot  lot  would 
never  result  in  a  consumer  density  of  two 
hundred  per  mile  of  main,  many  instances 
of  twenty-five  ft.  lots  are  to  be  found  and 
many  companies  have  districts  with  up¬ 
ward  of  three  hundred  to  four  hundred 
consumers  per  mile  of  main.  Apartment 
houses,  even  on  fifty-foot  lots,  soon  in¬ 
crease  consumer  density. 

Q. — Leakage. 

A. — No  supplementary  information  to 
submit.  Our  records  from  more  than 
twenty  districts,  totalling  approximately 
three  hundred  and  sixty  thousand  con¬ 
sumers,  show  but  little  difference  in  leak¬ 
age  as  between  high  pressure  and  low 
pressure  districts. 

Q. — Pipe  wrapping. 

A. — Inasmuch  as  Mr.  Lewis  has  sub¬ 
divided  the  questions  he  would  ask  and 
they  seem  to  cover  all  phases  of  the  sub¬ 
ject,  it  may  be  well  to  answer  the  ques¬ 
tions  as  detailed  by  him. 

1.  What  range  of  pipe  sizes  will  the 
machines  handle? 

There  are  two  sizes  of  machines, 
one  handling  pipe  from  y to  8" 
inclusive — the  other  from  8"  to  16" 
inclusive. 

2.  What  methods  are  used  to  clean  the 
pipe  sufficiently  before  coating  and 
what  is  the  average  cost  of  such 
cleaning  ? 

We  have  so  far  done  very  little 
preliminary  cleaning  as  all  the  pipe 
wrapped  to  date  has  been  new  with 
but  few  rust  spots.  These  spots  are 
wire  brushed  by  hand  just  prior  to 
application  of  priming  coat.  No  cost 
figures  are  available  covering  this 
operation,  but  cost  is  very  low. 
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Some  companies  on  the  Pacific 
Coast  are  following  the  practice  of 
dipping  pipe  in  hot  alkaline  solution 
and  thoroughly  rinsing  before  ap¬ 
plying  the  priming.  We  have  ex¬ 
perienced  no  difficulty  in  obtaining 
good  bond  between  pipe  and  cover¬ 
ing,  so  have  considered  this  opera¬ 
tion  unnecessary. 

3.  The  cost  data  given  does  not  show 
charge  for  use  of  machine.  What 
should  this  charge  be  or  give  data 
from  which  it  may  be  determined? 

The  machine  is  furnished  free  by 
the  manufacturers  of  the  covering 
if  used  only  with  their  product ;  ma¬ 
chine  is  maintained  in  first  class  con¬ 
dition  by  user.  Repairs  over  the  last 
two  years  and  a  half  have  averaged 
less  than  $2.00  per  day  per  machine. 

4.  Has  the  coating  used  by  Mr.  Fuller 
proven  successful  in  service? 

Covering  similar  to  that  in  use  at 
the  present  time  has  been  used  by 
this  company  for  more  than  ten 
years  being  applied  by  hand  prior  to 
June,  1922.  Frequent  inspections 
have  shown  no  deterioration  in 
covering  and  none  in  pipe  where 
covering  had  been  properly  applied. 
There  were  found,  on  inspection, 
some  instances  of  poor  application 
of  covering  by  hand  which  had  al¬ 
lowed  the  entrance  of  water,  but  in 
such  cases,  some  of  them  ten  years 
old,  the  pipe  was  not  seriously  af¬ 
fected  and  the  condition  of  the 
covering  was  unchanged. 

5.  Would  the  machine  handle  other 
coating  materials  such  as  “National”, 
“Dip”,  “Paper”  and  “Pitch”,  etc.? 

Yes,  were  it  not  for  patent  re¬ 
striction. 

6.  Must  Floatine,  Pabco  No.  438,  etc., 
be  used  and  are  they  available  ? 


Answered  in  part  under  “3.”  The 
coating  materials  are  available  at  all 
times. 

7.  Is  the  machine  sold  or  leased  or  it  is 
available  to  the  industry  at  all 
times  ? 

Available,  as  answered  in  “3.” 

8.  What  is  the  exact  composition  of  the 
coating  materials  used? 

This  can  not  be  answered  posi¬ 
tively  without  recourse  to  manufac¬ 
turers  but  the  dip  is  a  refined  asphalt 
and  the  covering  an  asphalt-impreg¬ 
nated  felt  similar  to  a  very  good 
grade  of  roofing  paper. 

9.  What  is  the  capacity  of  the  machine 
in  feet  of  pipe  per  average  eight- 
hour  day  by  sizes  of  pipe? 

These  figures  not  available  for  all 
sizes.  The  footage  wrapped  would 
vary  depending  upon  the  average 
lengths  of  pieces  handled,  greater 
speed  being  made  on  wrapping  the 
so-called  double  lengths  which  aver¬ 
age  about  thirty-seven  to  thirty-eight 
feet.  As  high  as  ten  thousand  feet 
of  twenty-foot  lengths  of  1%"  pipe 
have  been  wrapped  in  one  day  and 
as  high  as  five  thousand  feet  of  six- 
inch  pipe  in  a  day  of  eight  hours. 

10.  How  many  men  are  required  for 
the  coating  operation  ? 

About  seven  men  will  be  the  most 
efficient  sized  gang,  if  it  is  not  neces¬ 
sary  to  lift  the  pipe  to  or  from  the 
machine ;  rolling  should  be  done 
wherever  possible.  Other  men  will 
be  needed  to  apply  the  priming  coat. 

11.  Describe  methods  used  in  handling 
the  larger  sized  pipe  to  prevent  de¬ 
struction  of  covering. 

Exercise  of  care  at  all  times  and 
substitution  of  rolling  on  wide 
smooth  timbers  for  lifting  or  drop¬ 
ping  will  be  sufficient. 
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12.  In  covering  plain  end  pipe  to  be  used 
with  welded  joints,  is  it  not  neces¬ 
sary  to  clean  the  pipe  adjacent  to  the 
joint  before  welding,  due  to  impuri¬ 
ties  introduced  into  the  weld  by  the 
compound  used  in  the  coating? 

No,  in  the  covering  process  at 
least  one  foot  at  each  end  is  left 
untouched. 

13.  How  are  the  joints  protected  where 
welded  screw  couplings  and  Dresser 
couplings  are  used? 

In  the  first  two  cases,  joints  are 
carefully  wrapped  by  hand.  When 
Dresser  couplings  are  used,  paint 
would  have  to  be  trusted  for  protec¬ 
tion. 

Q. — On  Page  31  will  be  found  a  para¬ 
graph  on  the  manner  of  making  service 
connections.  This  may  be  of  interest  to 
discuss. 

A. — In  the  paper,  there  was  mentioned 
the  practice  of  welding  into  the  high  pres¬ 
sure  main,  during  construction,  screw 
couplings  of  a  proper  size  to  feed  services 
off  the  line  which  could  be  plugged  until 
such  time  as  service  was  laid.  This  we 
have  found  to  be  a  most  satisfactory  con¬ 
nection.  but  is  possible,  of  course,  only 
where  locations  of  future  services  are 
known.  We  are  now  working  on  the  idea 
of  brazing  such  small  couplings  to  a  main 
already  in  service  in  order  to  dispense  en¬ 
tirely  with  the  use  of  saddles.  This  braz¬ 
ing  could  be  done  on  a  live  high  pressure 
main  without  danger,  as  the  brazing  pro¬ 
cess  would  not  at  any  time  puncture  the 
mains.  So  far,  we  have  not  worked  this 
system  out  but  expect  to  do  so  during 
the  present  year. 

Q. — On  Page  31,  last  paragraph,  valves 
are  discussed.  This  has  always  been  a 
difficult  problem  for  high  pressure  dis¬ 
tribution.  This,  I  believe,  would  be  a 


profitable  subject,  especially  if  anyone 
has  any  experience  with  the  “lubricated 
plug  valves”  mentioned  by  Mr.  Fuller. 

A. — No  supplementary  information  on 
this  subject,  except  that  we  have  no  rea¬ 
son  to  change  our  policy  of  using  only 
these  plug  valves  wherever  a  shutoff  on 
high  pressure  line  is  required. 

O. — House  or  service  regulators  or  gov¬ 
ernors  ? 

A. — We  experience  exceedingly  little 
trouble  with  such  equipment  and  use  no 
seal  of  any  kind  where  pressures  to  the 
governor  do  not  exceed  fifty  pounds  per 
square  inch.  Where  pressures  do  exceed 
fifty  pounds,  we  use  a  double  regulator 
installation  in  tandem,  the  oil  seal  or 
dead-weight  safety  valve  set  at  two 
pounds.  We  are  eliminating  the  oil  seals 
which  were  installed  some  time  ago  as 
rapidly  as  they  are  found.  Our  experi¬ 
ence  with  the  dead  weight  safety  valve  is 
limited  as  we  have  used  them  a  compara¬ 
tively  short  time  only  and  have  not  yet 
satisfied  ourselves  that  they  will  not  leak. 
The  vent  is  simply  a  pipe  run  to  the  at¬ 
mosphere,  protected  from  the  rain. 

O. — Effect  of  Consumer  Density  on  Cost. 

A. — I  had  hoped  by  showing  the  costs  for 
both  methods  of  distribution  on  systems 
with  consumer  densities  ranging  from 
thirty  consumers  to  two  hundred  con¬ 
sumers  per  mile  of  main  to  cover  all 
possible  conditions  as  far  as  this  is  prac¬ 
tical  in  a  paper  of  reasonable  length.  Few 
companies  will  enter  a  field  promising  less 
than  thirty  domestic  consumers  per  mile 
of  main  and  when  entering  a  field  as  lean 
as  this  undoubtedly  have  a  good  idea  as 
to  the  developments  which  they  can  ex¬ 
pect  in  such  a  territory  and  will  build 
their  system  of  sufficient  capacity  to  sup¬ 
ply  consumer  demands  a  few  years  in  the 
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future.  It  is  also  true  that  practically  no 
system  will  develop  strictly  along  rect¬ 
angular  lines  to  fit  ideal  square  miles  but 
it  was  hoped  that  the  paper  would  at 
least  serve  as  a  guide  to  aid  in  planning 
for  the  future. 

It  will  be  readily  seen  that  to  show  the 
costs  for  all  changes  of  consumer  density, 
pressure  and  consumption  of  gas  per  con¬ 
sumer  would  entail  an  infinite  number  of 
calculations,  but  when  it  is  remembered 
that  the  cost  of  high  pressure  distribution 
increases  with  the  pressure  required  and 
that  as  consumer  density  per  mile  of  main 
and  sales  per  consumer  increase  the  cost 
of  high  pressure  distribution  as  compared 
to  that  of  low  pressure,  it  would  be  pos¬ 
sible  to  choose  a  more  economical  method 
in  many  cases  without  further  calculation. 
When  the  costs  as  given  in  the  paper  are 
nearly  the  same  for  the  two  systems,  fur¬ 
ther  calculation  using  costs  pertinent  to 
the  case  in  hand  will  be  advisable. 

Q. — How  did  Mr.  Fuller  arrive  at  the 
figures  which  he  used? 

A. — All  cost  figures  used  in  the  paper  are 
based  on  actual  experience,  unless  other¬ 
wise  explained. 

Q. — Economic  pipe  size. 

A. — No — this  paper  does  not  cover  the 
question  of  an  economic  pipe  size,  nor 
does  the  title  of  the  paper  suggest  that 
any  attempt  to  do  so  would  be  made.  This 
subject  is  sufficient  material  in  itself  for 
a  paper. 

Q. — In  supplying  gas  to  consumers  over 
high  pressure  transmission  mains,  what 
is  the  practice  as  to  pressure  carried  on 
the  meters? 

a.  If  pressures  are  carried  through  the 
meters  to  consumer’s  appliances 
ranging  from  five  pounds  to  ten 


pounds  per  square  inch  what  type 
of  meters  are  used  and  how  accurate 
is  the  registration  of  these  pres¬ 
sures  ? 

For  domestic  consumers,  pres¬ 
sures  are  reduced  at  the  service  or 
house  regulator  or  governor  to  any 
ordinary  low  pressure  in  inches  head 
of  water  which  may  be  desired,  usu¬ 
ally  from  five  to  eight  inches  and  the 
ordinary  consumer’s  meter  is  used. 

b.  If  pressures  are  reduced  to  from 
three  to  six  inches  of  water  before 
the  meter  what  type  of  meters  are 
recommended  for  large  industrial 
consumers  taking  gas  at  rates  of 
over  15,000  cubic  feet  per  hour.  If 
other  than  the  standard  tin  meter  is 
used,  what  is  the  type,  how  accurate 
is  the  registration  ? 

For  industrial  consumers  it  is  our 
endeavor  to  furnish  them  with  any 
pressure  desired  up  to  the  pressure 
carried  on  the  main.  If  the  gas  is 
delivered  through  the  meter  at  a 
pressure  above  eight  inches  head  of 
water,  it  is  our  practice  to  use  a 
Westinghouse  Positive  Fluid  Gas 
Meter  which  is  recording  and 
through  its  registration  may  be  cor¬ 
rected  for  pressure  differences.  We 
keep  the  accuracy  within  two  per 
cent. 

Q. — Assuming  the  acceptance  of  Mr.  Ful¬ 
ler’s  ideal  square  mile  of  gas  distribution 
system,  what  pressures  or  system  of  pres¬ 
sure  regulation  should  be  used  on  the 
mains?  For  instance  if  a  pressure  of  ten 
pounds  is  considered  adequate  for  the 
peak  hours,  should  such  a  pressure  be 
carried  during  off  peak  hours? 

A. — It  is  undoubtedly  the  practice  of  all 
companies  using  the  method  of  high  pres¬ 
sure  gas  transmission  and  distribution  to 
vary  the  pressure  at  the  plant  of  pumping 
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station,  depending  upon  the  demand.  By 
this  system  the  gas  pressure  would  be  re¬ 
duced  after  the  peak  hour  in  the  evening 
to  whatever  pressure  may  have  been  de¬ 
termined  as  a  safe  minimum  and  kept 
there  through  the  night  hours  and  until 
it  was  found  necessary  to  raise  the  pres¬ 


sure  to  supply  the  demand  in  the  morn¬ 
ing.  It  may  be  found  advisable  and  prac¬ 
tical  to  institute  a  method  of  automatic 
or  remote  pressure  control  in  order  to 
handle  more  exactly  the  pressure  in  iso¬ 
lated  districts.  This  we  have  not  yet  at¬ 
tempted. 


AUTOMATIC  LOADING  DEVICES  TO  INCREASE  CAPACITY 

Question  No.  11.  To  what  extent  are  you  using  automatic  loading  devices  for 
increasing  pressures  of  district  regulators  over  peak  loads?  What  type  do  you  use 
and  how  successful  is  it ?” 


An  analysis  of  the  replies  made  by  the 
various  member  companies  to  the  ques¬ 
tion  concerning  the  use  of  automatic 
loading  devices  on  district  regulators 
brings  out  the  following: — 


Total  number  of  answers  classified  35 

Number  of  companies  using  no 

automatic  device  21 

Number  of  companies  regulating 

by  control  from  distant  point  5 

Number  of  companies  using  auto¬ 
matic  devices  in  governor  pits  8 


In  addition  to  those  classified  above 
one  company  reports  the  use  of  three 
kinds  of  peak  loaders,  namely  Connelly 
automatic  loading  devices,  Lloyd  varying 
pressure  control,  and  control  from  a  dis¬ 
tant  point;  all  of  which  methods  appar¬ 
ently  give  satisfactory  results. 

Of  the  eight  companies  using  auto¬ 
matic  devices  in  governor  pits,  five  re¬ 
port  success  and  three  report  only  partial 
success.  Again  of  the  eight  companies 
last  mentioned,  the  types  of  automatic 

devices  are  as  follows: 

Kellogg-Crowell  or  “Venturi”  type 

of  loader  5 

Kerosene  filled  type  of  loader  used 
with  Steere  Eng.  Co.  Lloyd 
Variable  Pressure  Control  1 

Special  device  fastened  to  governor 

arm  2 


That  type  of  loading  which  has  been 
designated  as  regulation  by  control  from 
a  distant  point  has  proven  satisfactory 
for  territory  which  is  generally  densely 
populated  or  fast  becoming  so.  It  has 
the  obvious  advantage  of  eliminating  ad¬ 
ditional  mechanical  contrivances  which 
might  get  out  of  order  and  fail  to  func¬ 
tion  properly. 

Referring  to  the  L-D  Automatic  Load¬ 
ing  Device,  as  described  and  illustrated 
by  the  Syracuse  Lighting  Co.,  and  the 
“Venturi”  tube  type  as  used  by  several 
other  companies,  it  is  apparent  that  all 
these  devices  work  on  the  same  principle 
and  they  have  all  been  classified  together. 
There  is  no  reason  why  this  type  of  load¬ 
er  should  not  give  satisfactory  results.  It 
might  even  prove  more  desirable  than  the 
type  mentioned  above  (namely  the  regu¬ 
lation  from  a  distant  point)  where  the 
consumption  in  the  immediate  neighbor¬ 
hood  of  the  governor  is  not  sufficient  to 
establish  a  well-defined  “low  point”,  even 
by  the  use  of  valves.  Of  course,  it  might 
be  argued  that  the  necessity  for  a  peak 
loader  under  these  conditions  would  be 
very  problematical. 

Then  there  is  the  special  device  fas¬ 
tened  to  governor  arm  as  described 
and  illustrated  by  the  Peoples  Gas  Light 
&  Coke  Co.  of  Chicago.  This  arrange- 
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ment  appears  very  practical  and  from  the 
report  given  by  the  Chicago  Co.  has 
proved  very  satisfactory. 

The  type  of  automatic  loader  which 
has  been  used  in  conjunction  with  the 
Steere  Engineering  Co.  Lloyd  Variable 
Pressure  Control  employs  the  principle 
of  a  differential  pressure  set  up  by  the 
partial  closing  of  the  outlet  valve  and  the 
use  of  this  differential  pressure  to  cause 
the  raising  or  lowering  of  an  inverted  bell 
floating  in  kerosene  in  an  enclosed  tank. 
The  movement  of  this  bell  is  communi¬ 


cated  to  a  float  above  same  immersed  in 
mercury  and  by  its  movement  causes 
mercury  to  run  through  a  hose  connec¬ 
tion  to  load  up  or  to  unload  the  dia¬ 
phragm  of  the  master  valve. 

The  Connelly  automatic  loading  device 
also  employs  the  transfer  of  mercury  to 
load  up  the  governor,  and  works  on  the 
same  principle  as  the  Connelly  Station 
Governor.  However,  we  fail  to  see  that 
either  one  of  these  two  latter  types  would 
have  any  advantage  over  the  simpler 
methods  of  control  mentioned  before. 


DEPTH  AND  GRADES  FOR  MAIN  INSTALLATION 

Question  No.  12.  “What  do  you  consider  the  minimum  depth  of  cover  for  main 
installations ?” 

Question  No.  13.  “Should  mains  be  laid  below  frost?” 

Question  No.  17.  “What  is  the  proper  grade  to  allow  on  main  installations?” 


Replies  to  question  No.  12  were  re¬ 
ceived  from  35  companies,  as  follows : 


2 

companies  reporting 

4'6 

1 

company  reporting 

4' 

7 

companies  reporting 

3'6 

17 
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it 
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company  reporting 

2' 
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U 
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T8 

1 

U 

a 
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The  answers  to  this  question  indicate 
that  it  is  the  general  practice  throughout 
the  country  to  lay  manufactured  gas 
mains  with  a  minimum  depth  of  cover 
from  30"  to  42",  depth  undoubtedly  being 
governed  by  local  conditions,  such  as 
water,  sewer,  electric  duct  laterals,  and 
paving  specifications,  the  suburban  sec¬ 
tions  most  generally  following  standard 
practices  of  the  adjacent  city. 

These  depths  might  be  considered  ex¬ 
cessive  when  laid  between  curb  and  lot 
line,  but  are  not  in  this  case  in  order  to 
provide  proper  depth  for  services  that 


must  pass  two  curbs  in  order  to  cross 
street,  or  with  the  two  main  system  on 
wide  streets,  because  we  must  not  lose 
sight  of  the  street  intersections,  which 
are  subjected  to  all  traffic  conditions,  and 
wind-swept  during  the  winter  periods 
with  frost  from  one  to  two  feet  deeper 
than  behind  curb,  unless  you  would  con¬ 
sider  it  good  practice  to  lower  mains  and 
insert  drips  at  these  intersections.  There 
are  exceptions,  such  as  contour  of  sec¬ 
tions,  that  will  allow  one  to  obtain  a 
greater  depth  at  intersections,  but  these 
exceptions  are  rare  and  cannot  be  con¬ 
sidered.  It  is  the  policy  of  some  com¬ 
panies  to  lay  2"  low  pressure  mains  for 
dead  end  short  streets,  and  in  short 
blocks  averaging  300  to  500  ft.  in  length. 
In  these  instances  mains  should  be  laid  at 
least  6"  to  12"  deeper  than  the  minimum 
depth  adopted  on  the  larger  mains  where 
weather  conditions  have  to  be  considered. 

The  almost  universal  practice  is  to  lay 
4"  and  6"  low  pressure  mains  from  the 
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feeder  mains  and  in  these  sizes  minimum 
depths  varying  from  30"  to  42"  are  easily 
obtained  at  a  minimum  expenditure.  On 
pipe  sizes  above  8"  in  the  congested  dis¬ 
tricts  these  depths  are  not  possible,  owing 
to  underground  construction  nor  is  it 
necessary,  providing  services  can  be  in¬ 
stalled  below  the  average  frost  line  and 
protected  from  traffic. 

Replies  to  question  No.  13  were  re¬ 
ceived  from  35  companies,  as  follows : 

18  companies  reporting — Yes 
4  companies  reporting — Average  Frost 
Line 

9  companies  reporting — No 
3  companies  reporting — No  Frost 
1  company  reporting — Depends  on  con¬ 
ditions. 

\\  hile  there  seems  to  be  a  wide  varia¬ 
tion  of  opinion  on  this  question,  we  be¬ 
lieve  it  is  safe  to  assume  that  all  com¬ 
panies  would  lay  gas  mains  below  the 
average  frost  line  in  sizes  less  than  8", 
providing  the  depth  of  cover  was  not  ex¬ 
cessive,  if  for  no  other  reason  than  to 
protect  the  services,  providing  it  be  a  low 
pressure  district  main. 

With  mains  of  8"  in  size  and  larger 
with  proper  drainage,  this  is  not  neces¬ 
sary  for  the  main  protection,  but  if 
standards  adopted  call  for  services  with 
tap  made  on  top  of  main  with  swing 
joints,  we  must  consider  main  depths 
from  the  service  standpoint  and  lay  our 
mains  below  the  average  frost  lines. 

Pipe  failures  which  are  laid  to  frost, 
usually  happen  in  3"  and  4"  cast  iron  pipe 
sizes,  seldom  occurring  in  sizes  over  6". 
While  most  companies  discontinued  the 
installation  of  3"  cast  iron  pipe,  owing  to 
its  structural  weakness,  there  is  still  a 
considerable  amount  of  this  pipe  in  use. 
Most  breaks  seem  to  take  place  before 
frost  reaches  main  and  in  most  cases, 


upon  investigation,  an  undue  stress  will 
be  found,  such  as  pipe  resting  on  a  stone, 
old  brick  or  stone  foundation,  main  un¬ 
dermined  by  recent  excavations,  tap  hole 
oversized,  or  service  strained,  etc. 

There  is  no  question  that  the  frost  is 
responsible  for  some  breaks,  but  I  ques¬ 
tion  the  remark  commonly  called  “frost 
breaks,”  as  it  is  my  personal  impression 
that  these  breaks  may  occur  any  time 
during  a  non-freezing  period  and  that 
leakage  being  small  escapes  unnoticed 
through  the  loose  earth,  until  after  the 
ground  freezes  over,  and  then  these  leaks 
start  to  make  their  appearance  in  man¬ 
holes,  ducts,  etc.  These  leaks  may  be  un¬ 
noticed  for  considerable  periods,  the  gas 
escaping  through  well-vented  manholes 
until  the  frost  reaches  main  or  passes 
below  it,  which  will  increase  or  open  up 
the  break. 

While  some  companies  are  still  using 
2"  mains  on  low  pressure  distribution 
systems,  our  experience  has  not  been  sat¬ 
isfactory  when  laid  at  the  average  frost 
line  depth,  especially  at  street  intersec¬ 
tions,  due  to  frost  stoppages,  and  we  con¬ 
sider  it  good  practice  to  increase  pipe 
depth  to  6"  or  12"  below  average  frost 
line  when  run  under  street  intersections. 
On  systems  with  pressure  varying  from 
2  to  25  lbs.  frost  conditions  as  mentioned 
above  are  not  experienced,  and  this  is 
also  true  of  the  services  installed  and 
in  use  for  the  past  ten  years  off  of  this 
system. 

We  might  say  that  where  the  average 
frost  depth  equals  3  ft.,  and  mains  laid 
at  that  depth,  the  services  would  be  sub¬ 
jected  to  frost  conditions  and  cause  a 
great  deal  of  annoyance  through  fre¬ 
quent  stoppages. 

Most  companies  have  adopted  a  policy 
within  the  past  20  years  to  install  serv- 
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ices  of  not  less  than  iy  and  ll/2,r  pipe 
sizes,  which  in  most  cases  will  deliver  un¬ 
der  y2r  drop  from  500  to  700  c.f.h.,  while 
the  average  15-minute  peak  consumption 
for  the  normal  residence  will  not  aver¬ 
age  over  100  c.f.h.  With  a  capacity  of 
1/5  to  1/7  the  capacity  of  amount  used 
and  with  the  probability  of  the  tempera¬ 
ture  variation  not  allowing  the  frost  to 
be  continuous  throughout  the  season, 
combined  with  the  excessive  drainage  al¬ 
lowed,  we  can  allow  for  these  services  to 
become  partly  frosted  without  inconveni¬ 
encing  our  customers’  supply,  while  any 
obstruction,  such  as  frost  in  a  2"  main 
which  would  be  used  at  3/4  or  4/5  of 
its  capacity  and  with  a  comparatively 
small  drainage,  would  be  detrimental. 

Replies  were  received  from  35  com¬ 
panies,  to  question  No.  7,  as  follows: 

1  company  reporting  2"  to  12' 

1  “  “  1"  to  12' 

3  companies  reporting  y  to  12' 

8  “  “  y2"  to  12' 

8  “  “  >4"  to  12' 

3  “  “  yy  to  12' 

1  company  reporting  1/16  to  12' 

1  company  reporting  1/32"  to  12' 

2  companies  reporting — Slight  bubble  as 

shown  on  spirit  level. 

1  company  reporting — Just  sufficient  to 

drain  main. 

2  companies  reporting — Any  grade  that 

is  continuous. 

1  company  reporting — If  main  is  not  be¬ 
low  frost  line,  provisions  must  be 
made  to  drain  rapidly. 

1  company  reporting — Conditions  deter¬ 
mine  this. 

1  company  reporting — With  the  hills  in 
our  community  we  do  not  have  to 
worry  about  grades. 

1  company  reporting — Nearly  flat. 

There  seems  to  be  a  very  wide  varia¬ 
tion  of  opinion  as  to  the  main  grade  al¬ 
lowable  for  gas  main  installations.  Local 
conditions,  such  as  underground  con¬ 
struction,  in  some  cases  compel  us  to 
change  practices  adopted  as  standard,  but 


there  is  no  reason  why  a  standard  mini¬ 
mum  main  grade  should  not  be  adopted 
and  carried  out  where  possible.  As  you 
will  note  from  the  answers  received,  we 
have  a  variation  from  1/32"  to  2"  in  12 
ft.  In  both  cases  they  are  the  extremes. 
There  is  no  question  that  the  more  grade 
given  our  main,  the  less  trouble  we  can 
expect,  as  mains  laid  with  a  good  grade 
will  drain  the  condensate  very  quickly 
and  especially  where  the  condensate  is 
heavy,  which  invariably  happens  close  to 
the  works.  There  are  certain  conditions 
that  require  several  lengths  of  pipe  to  be 
laid  nearly  level  to  pass  some  obstruction, 
but  find  no  good  reason  why  this  should 
be  done  for  any  great  distance,  as  grade 
of  streets,  if  followed,  will  in  most  cases 
be  sufficient  to  allow  for  a  good  drain¬ 
age.  Exceptions  may  be  taken  to  this 
remark,  from  our  neighbors  doing  work 
in  congested  districts  such  as  New  York, 
Brooklyn,  or  Chicago,  and  other  cities, 
but  for  the  outlying  districts  of  these 
places,  conditions  should  be  on  a  par  with 
gas  companies. 

With  grades  less  than  yy  per  12  ft. 
length,  especially  on  the  larger  pipe  size, 
there  is  the  danger  of  settlement  taking 
place  that  will  form  a  trap,  and  again,  if 
flat,  you  are  going  to  have’  a  certain 
amount  of  water  laying  on  main  bottom. 
In  places  where  main  is  oversized  and 
climatic  conditions  do  not  need  consider¬ 
ation,  no  ill  effects  are  noticed,  but  this 
is  not  true  where  temperature  drops  to 
below  zero  and  mains  are  undersized. 
With  your  mains  free  from  water,  you 
will  reduce  your  service,  meter,  and  house 
line  frost  complaints  to  a  minimum,  and 
this  is  proven  in  sections  which  are  sup¬ 
plied  with  gas  under  pounds  of  pressure, 
in  which  the  mains  are  free  from  water 
because  all  the  condensate  is  thrown  off 
in  the  first  1,000  ft.  after  leaving  pump¬ 
ing  station.  The  only  trouble  ever  ex- 
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perienced  for  the  past  ten  years,  or  since 
put  into  operation,  was  at  two  bridge 
crossings  on  which  the  pipe  was  laid 
nearly  flat  and  shallow,  which  allowed 
frost  to  melt  during  the  day  and  freeze 
during  the  night,  while  at  the  other 
bridge  points  where  the  pipe  was  exposed 
but  had  excessive  grades,  no  trouble  was 
experienced.  The  main  line  which  I  am 


referring  to  is  8 J4  miles  long  in  pipe 
sizes  of  3,  4,  and  6"  steel  pipe,  all  joints 
welded.  No  frost  conditions  experienced 
on  the  services,  which  were  welded  to 
top  of  this  main. 

It  is  the  writer’s  opinion  that  all  gas 
mains  should  be  laid  with  a  minimum  of 
yy  grade  per  12  ft.  length. 


TYPES  AND  METHODS  OF  INSTALLING  DRIPS 

Question  No.  14.  “What  type  and  size  of  drip  should  be  used  on  main  installa¬ 
tions  up  to  5  lbs.  pressure?” 

Question  No.  15.  “What  type  and  size  of  drip  should  be  used  on  main  installa¬ 
tions  over  5  lbs.?” 


Thirty-six  company  representatives 
answered  the  questions  regarding  drips. 
There  is  considerable  difference  as  to 
practice  and  opinions  as  to  size  of  drip 
to  be  used.  It  is  the  general  opinion. that 
the  size  of  drip  should  be  determined  by 
local  conditions  depending  on  the  kind 
of  gas  distributed  (as  to  moisture  con¬ 
tent)  quantity  of  gas  delivered  through 
the  line,  number  of  feet  of  pipe  supplying 
condensate  to  the  drip,  distance  of  drip 
from  works,  cost  of  drip  pumping,  etc. 

From  the  several  answers  to  the  ques¬ 
tion  it  is  noted  that  the  line  drip  pot,  side 
drip,  and  pipe  drip,  are  in  general  use, 
some  of  the  companies  using  one,  two  or 
all  of  the  above  style  of  drip  depending 
on  conditions. 

It  is  possible  that  opinions  regarding 
type  of  drip  to  be  used  is  biased  some¬ 
what  by  local  practice  in  past  installa¬ 
tions  and  that  it  would  be  well  to  gather 
comparative  data  on  cost  of  installations, 
capacity  and  maintenance  (including 
pumping  costs)  for  the  three  types  of 
drip  now  in  general  use  for  some  definite 
determination  of  which  type  or  types  best 
suits  our  requirements  (all  things  con¬ 
sidered). 


It  is  apparent  that  many  of  the  engi¬ 
neers  operating  large  distribution  systems 
favor  the  so-called  parallel  pipe  drip  with 
full  opening  to  line  to  be  drained,  especi¬ 
ally  on  heavy  pumping  and  transfer  lines 
where  there  is  a  possibility  of  consider¬ 
able  condensate.  This  type  of  drip  can 
be  recommended  as  to  reliability,  cost  of 
installation,  cheap  maintenance  and  flexi¬ 
bility  as  to  capacity  required  or  ease  of 
change  in  capacity  when  needed. 

Few  companies  have  had  any  experi¬ 
ence  with  gas  mains  carrying  over  5  lbs. 
pressure  and  did  not  express  an  opinion 

Fig  A. 
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as  to  proper  type  drip  to  be  used  for  such 
conditions.  Two  companies  use  a  baffle 
tank  at  plant  or  in  main  system  near 
plant  while  others  use  same  type  drip  as 
for  pressures  of  5  lbs.  and  less. 

The  various  answers  referring  to  a  drip 
installation  for  pressures  over  5  lbs.  are 
as  follows: 


Fig  B. 


Peoples  Gas  Light  &  Coke  Co. 

On  main  installations  carrying  gas  at 
pressure  over  5  lbs.,  two  types  of  drips 
may  be  used,  both  of  which,  however,  are 
line  drips.  For  pressures  up  to  and  in¬ 


eluding  fifteen  pounds  per  square  inch,  a 
line  drip  sketched  “A”  is  adequate. 

Los  Angeles  Gas  &  Elec.  Corp. 

Piece  of  steel  pipe  laid  parallel  to  main. 

Consolidated  Gas  Co.  of  New  York 

The  type  and  size  of  drip  to  be  used 
depends  on  the  location  of  the  drip,  the 
quantity  of  condensation  expected  and 
also  the  length  of  time  which  must  elapse 
between  pumping.  In  some  instances  it 
is  cheaper  in  the  long  run  to  put  in  a  drip 
of  very  large  capacity  in  order  to  avoid 
frequent  visits  for  pumping.  The  drip 
may  be  the  regular  type  of  pot  drip  or 
may  be  several  lengths  of  large  diameter 
pipe  laid  alongside  of  and  below  the  main 
and  connected  by  cast  iron  or  steel  pipe 
to  the  low  point. 

Montreal  Pr.  &  Lt.  Co. 

No  experience.  Cannot  see  why  it 
should  be  different  than  No.  14. 

United  Lt.  &  Pr.  Eng.  &  Constrn.  Co., 
Davenport,  la. 

No  knowledge.  Suggest  piece  of  pipe 
of  size  of  main  welded  into  line.  Length 
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of  pipe  to  depend  on  amount  of  con¬ 
densate  expected  and  period  between 
pumpings. 

American  Gas  Co.,  Philadelphia 

The  standard  drip  that  we  are  using  on 
high  pressure  is  shown  on  Figs.  1  and 
2.  These  drips  are  made  from  steel  pipe 
and  are  installed  in  the  line  the  same  as 
line  drips. 


a  top  on  it,  burn  out  holes  in  the  sides  and 
weld  into  main  line. 

Rochester  Gas  &  Elec.  Corp. 

On  systems  of  over  5  lbs.  with  inter¬ 
mittent  pumping,  reservoir  drips  are  sat¬ 
isfactory.  Drips  immediately  adjacent  to 
pumping  station  should  be  unusually 
large,  as  they  practically  catch  all  the 
condensate. 


The  standard  for  the  different  sizes  of 
mains  as  shown  on  print  marked  “Figure 
1”  are  as  follows : 


Main 

Diameter 

2" 

3" 

4" 

6" 

8" 


Diameter 

Drip 
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Depth  Below 
Bottom  of  Main 
9" 

12" 

15" 

16" 

16" 


The  drip  shown  on  print  marked  “Fig¬ 
ure  2"  is  for  use  where  a  standard  line 
drip  cannot  be  installed. 

Providence  Gas  Co. 

On  welded  lines  we  construct  a  drip 
from  a  piece  of  pipe,  size  larger  than  the 
main  that  is  being  run,  weld  a  bottom  and 


Pub.  Serv.  Electric  &  Gas  Co.,  Newark 
Line  drip  of  same  size  as  pipe. 

Consumers  Power  Co.,  Lansing,  Mich. 

Kind  of  drips  over  five-pound  pres¬ 
sure.  If  main  is  steel,  use  welded  pipe. 
If  cast  iron,  use  regular  standard  drips. 
Size  determined  by  distance  from  plant 
and  whether  trunk  main  or  lateral. 

Southern  Calif.  Gas  Co.,  Los  Angeles 
Same  consideration  as  for  No.  14. 

Washington  Gas  Light  Co. 

To  be  governed  by  conditions  the  same 
as  answer  to  Question  14.  Line  drips 
with  pot  on  side  of  sufficient  capacity  to 
be  governed  by  the  size  of  the  pipe  and 
quantity  of  gas  passed  through  these 
points. 
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Pub.  Serv.  Co.  of  N.  III.,  Chicago,  III. 

The  ordinary  5-lb.  line  will  not  require 
a  side  drip  if  the  drop  per  mile  is  less  than 
one  pound  and  where  it  is  used  to  feed 
domestic  demands.  Any  mains  where 
the  gas  pressure  is  much  higher  than  5 
lbs.  it  is  advisable  to  have  drip  tanks  and 
to  have  the  gas  pass  into  and  out  of  such 
tanks.  We  have  found  that  the  most  ef¬ 
fective  manner  of  eliminating  condensa¬ 
tion  from  the  gas. 

Pub.  Serv.  Electric  &  Gas  Co.,  Jersey 
City,  N.  J. 

The  standard  line  pot  is  practical  for 
use  on  cast  iron  mains  carrying  up  to 
10  pounds  pressure.  On  cast  iron  mains 
carrying  higher  pressure,  a  modification 
should  be  made  in  the  top  of  pot  which 
should  be  flanged  with  a  blank  flange 
bolted  on. 

On  steel  mains  the  pot  type  of  drip  is 
preferred.  It  should  be  welded  in  the 
line  and  provided  with  bolted  flange  at 
top. 

Georgia  Ry.  &  Pr.  Co.,  Atlanta,  Ga. 

For  the  cast  iron  part  of  the  system, 
A.  G.  A.  Standard  line  drips ;  for  drips 
near  gas  works  or  pumping  stations  large 
capacity  pots  are  recommended  (the  above 
refers  to  use  of  bell  and  spigot  pipe). 
For  plain  end  cast  iron  pipe  (not  centrif¬ 
ugal)  where  joints  are  bronze  weld  the 
drip  pot  is  preferably  made  by  using 
pieces  of  cast  iron  pipe  coupled  with 
Dresser  tees  or  by  bronze  weld  cast  iron 
tees,  plain  or  spigot  and  coupled  with 
Dresser  couplings. 

For  the  steel  pipe  welded  part  of  the 
system  the  drip  pot  is  a  short  section  of 
pipe,  the  same  size  as  the  main,  welded 
to  a  tee  on  the  main;  the  opening  from 
bottom  of  main  into  the  pot  should  be 
the  full  size  of  the  main. 

The  pumping  pipe  should  be  connected 
to  bottom  of  the  pot;  additional  capacity 
is  obtained  by  connecting  the  pumping 
pipe  to  a  section  of  steel  pipe  laid  along¬ 
side  the  main  or  in  parkway. 

C onsumers  Power  Co.,  Jackson,  Mich. 

In  cases  where  it  is  necessary  to  use 
intermediate  or  high  pressures,  ranging 


from  5  lbs.  to  50  lbs.,  we  have  made  a 
practice  of  installing  a  baffle  tank  at  the 
plant,  where  the  gas  had  a  chance  to  cool 
and  drop  most  of  its  moisture.  Then  we 
install  drip  pots  of  about  40  qts.  capacity 
for  the  first  two  miles  of  line,  approxi¬ 
mately  2000  cu.ft.  apart.  We  have  had 
very  good  results  with  this  kind  of  an  in¬ 
stallation. 

St.  Louis  County  Gas  Co.,  Webster 
Groves,  Mo. 

We  use  a  standard  log  drip,  which 
usually  consists  of  a  piece  of  pipe  closed 
at  the  ends  and  laid  in  horizontal  posi¬ 
tion  and  connected  to  the  main  by  pipe  of 
suitable  size.  The  size  will  have  to  be 
determined  by  local  conditions,  so  that 
too  frequent  pumping  will  not  be  re¬ 
quired.  Capacities  of  log  drips  can,  of 
course,  be  varied  by  varying  the  diameter 
and  length  of  the  log.  We  have  recently 
installed  log  drips  made  out  of  sections 
of  20"  steel  pipe  with  plates  welded  on 
to  the  ends.  These  drips  were  connected 
to  6"  and  8"  high  pressure  mains  by  two 
2"  nipples,  the  whole  job  being  welded. 

Worcester  Gas  Light  Co. 

For  pressures  over  5  lbs.  most  New 
England  companies  have  been  using  cast 
steel  closed  top  pots  with  screw  fitting 
connections  used  for  inlets  and  outlets. 
These  pots  are  placed  alongside  of  the 
main. 

Detroit  City  Gas  Co. 

We  use  the  same  type  of  drip  pots  on 
both  high  and  low  pressure  mains.  See 
Figs.  Nos.  3  and  4. 

Milwaukee  Gas  Light  Co. 

Special  pipe  drip — see  Fig.  5. 

Kansas  City  Gas  Co. 

We  install  bleeders  only  in  our  high 
pressure  lines. 

Citizens  Gas  Co.,  Indianapolis,  Ind. 

Line  pot — size  depends  on  circum¬ 
stances. 

Philadelphia  Sub.  Gas  &  El.  Co.,  Chester, 
Pa. 

The  tap  made  for  such  a  drip  serves 
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Figure  5. 


as  the  bag  hole  when  it  is  necessary  to 
make  further  extension. 

The  proper  drip  to  use  in  gas  mains 
with  pressures  of  more  than  5  lbs.  is  like¬ 
wise  a  line  drip  made  in  the  shop  and 
should  be  welded  throughout.  This  drip 
may  be  either  one  of  the  drips  as  shown 
herewith  by  sketch. 

Likewise  as  explained  for  the  laterals 
above  the  laterals  from  high  pressure  gas 
mains  should  also  be  provided  with  a 
siphon  blow-off  pipe  in  order  that  any 
accumulation  of  condensate  may  be 
blown  off. 


Boston  Cons.  Gas  Co. 

A  medium  size  drip  with  the  top  made 
cast  on  would  seem  to  us  the  type  to  use 
for  over  5  lbs.  pressure. 

St.  Paul  Gas  Light  Co. 

We  believe  the  best  drip,  particularly 
on  the  larger  sizes  of  main,  is  made  by 
the  use  of  a  tee  facing  downward  and  a 
piece  of  cast  iron  from  the  tee  to  catch 
the  condensation.  This  style  of  con¬ 
struction  is  cheaper  than  the  standard 
drip  pot,  and  the  capacity  can  be  varied. 
It  is  equally  suitable  for  pressures  above 
or  below  5  lbs. 


INSTALLATION  OF  MAINS  IN  PARKWAYS 

What  conditions  should  limit  the  installation  of  mains  in 


Question  No.  16. 
parkways ?” 

A  great  majority  of  the  answers  favor 
the  laying  of  mains  in  parkways  under 
certain  conditions  and  roadwavs  under 

j 

other  conditions :  the  conditions  in  one 
city  are  entirely  different  from  another, 
and  what  would  be  good  policy  in  one 
might  be  bad  and  costly  policy  in  another. 
It  is  a  policy  that  depends  upon  local 
conditions. 


It  is  assumed  that  when  a  gas  main  is 
laid  in  the  parkway,  it  is  necessary  to  lay 
two  mains  in  this  street  as  it  certainly 
would  not  be  good  judgment  to  cross  the 
entire  street  with  house  service  install¬ 
ations.  However,  in  cases  where  there  are 
vaults  in  the  parking  which  extend  out 
to  the  curb,  this  would  be  bad  construc¬ 
tion. 
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It  is  fitting  to  cite  the  Washington, 
D.  C.,  regulations  for  the  installation  of  all 
underground  construction  work,  as  it  ap¬ 
pears  to  be  a  fairly  good  policy  to  follow. 
In  case  there  is  but  one  main  in  the  street 
the  company  is  given  five  foot  of  a  center 
line  on  either  side  of  the  street  as  re¬ 
quested.  In  streets  where  there  are  car 
tracks  and  in  wide  avenues  the  regula¬ 
tions  call  for  the  laying  of  two  mains, 
one  on  either  side  of  the  street.  In  this 
case  the  company  takes  a  line  two  feet 
off  of  the  curb  in  the  roadway  or  a  side¬ 
walk  or  parking  line.  In  some  cases  the 
parking  consists  only  of  a  one  foot  or  18 
inch  terrace.  Under  these  conditions  it  is 
well  to  ask  for  a  line  in  the  terrace.  How¬ 
ever,  in  some  parkings  there  is  a  4  or  5 
foot  terrace  and  in  some  others  even  a 
double  terrace.  Under  circumstances  such 
as  these  it  would  be  well  to  ask  for  a  side¬ 
walk  line  to  lay  the  main.  To  follow  these 
irregular  terraces  without  putting  the 
mains  down  to  a  depth  that  would  be  al¬ 
most  prohibitive  it  would  be  necessary  to 
locate  a  great  many  drips,  which,  of 
course,  would  be  poor  judgment  as  it 
would  necessitate  the  pumping  of  entirely 
too  many  drips.  It  is  well  to  avoid  locat¬ 
ing  mains  close  to  trees  as  the  roots  very 
often  get  under  the  main  and  as  the  roots 
enlarge  they  eventually  either  break  the 
pipe  or  loosen  the  joints  to  such  an  extent 
that  the  trees  will  be  killed  by  the  gas 
leak. 

As  a  general  rule,  when  there  are  suffi¬ 
cient  houses  on  a  street  to  justify  a  main 
extension,  the  mains  are  laid  prior  to  the 
paving  of  the  street,  but  this  again  reverts 
back  entirely  to  local  conditions  for  which 
it  seems  impossible  to  establish  any  set  of 
rules  for  main  locations. 

The  following  are  the  individual  re¬ 
ports  from  companies : 


Consolidated  Gas,  Electric  Light  & 
Power  Company,  Baltimore,  Md. 

I  assume  that  footways  are  meant.  The 
installation  made  in  footways  should  be 
limited  where  it  would  be  required  that 
expensive  paving  be  replaced  or  where 
the  street  or  thoroughfare  is  very  wide. 

Worcester  Gas  Light  Company 

I  do  not  believe  a  general  standard  can 
be  set  up  for  installing  gas  mains  in  park¬ 
ways.  If  the  question  refers  to  a  wide 
boulevard  where  there  are  houses  front¬ 
ing  both  sides,  I  think,  generally  speak¬ 
ing,  a  sidewalk  main  on  both  sides  of  the 
roadway  is  the  cheapest  installation  on 
account  of  excessive  length  of  services 
required.  In  all  cases,  the  determining 
factor  would  be  the  cost  of  laying  two 
mains  against  the  cost  of  the  excessive 
length  of  service  ditches  and  the  cost  of 
re-paving. 

Georgia  Railway  &  Power  Co.,  Atlanta, 

Ga. 

Mains  should  be  laid  in  parkways 
under  the  following  conditions : 

1.  Boulevards  and  streets  where  dis¬ 
tance  between  curbs  is  50  feet  or 
more  (lay  two  mains). 

2.  Any  street  with  lots  located  on  one 
side  of  streets  only. 

3.  Any  residence  street  with  permanent 
paving,  lay  large  main  on  one  side 
and  lay  a  smaller  main  on  opposite 
side  of  street. 

U .  G.  I.  Contracting  Co.,  Philadelphia, 
Pa. 

When  relatively  more  economical  of 
installation,  with  due  regard  also  to  rela¬ 
tive  cost  of  maintenance,  the  location  of 
mains  in  parkways  is  limited  only  by  con¬ 
siderations  of  hazard  from  leaks,  and  of 
public  policy  toward  future  openings  over 
main  and  services. 

Washington  Gas  Light  Co. 

If  the  main  is  properly  laid  there 
should  be  no  limit  to  the  installation  of 
mains  in  parkways. 

Los  Angeles 

With  small  distributor  mains  there  are 
no  obstacles. 
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Southern  Gas  Co.,  Los  Angeles,  Cal. 

Where  the  parkways  are  purely  resi¬ 
dential,  the  streets  wide,  and  paving  good, 
mains  should  be  laid  on  both  sides  to 
avoid  frequent  tearing  up  of  streets. 
Where  the  streets  are  narrow,  with  con¬ 
sequent  short  service  lines,  this  expense 
is  not  justified. 

Montreal  Pozver  and  Light  Co. 

Where  conditions  are  favorable  to  lay¬ 
ing  services  to  each  side  of  street. 

United  Power  Co.,  Davenport,  Iowa 

Width  of  street — width  of  parking — 
obstruction  in  parking. 

Interstate  Pub.  Service  Co. 

If  the  gas  mains  in  parkways  are  bottle 
tight,  I  know  of  no  conditions  that  should 
limit  such  installation. 

Syracuse  Lighting  Co. 

The  only  conditions  which  should  limit 
the  installation  of  mains  in  parkways  is 
the  physical  impossibility  to  lay  a  main 
in  any  particular  case. 

Kansas  City  Gas  Company 

In  almost  all  cases  except  where  build¬ 
ings  are  built  out  to  the  property  line. 

Public  Service  Co.  of  No.  III.,  Chicago, 
III 

All  mains  that  supply  customers  direct 
and  where  service  tap  has  to  be  taken  off 
of  should  be  run  in  parkways.  Five-pound 
lines  should  be  laid  in  the  streets. 

Milwaukee  Gas  Light  Company 

1.  Cost  as  to  mains  and  services. 

2.  Width  of  streets. 

3.  Car  track  streets. 

4.  Obstruction  in  street  to  laying  serv¬ 
ices  from  main  laid  between  curb. 

Peoples  G.  L.  &  C.  Co.,  Chicago,  III. 

In  my  opinion  mains  should  be  laid  in 
parkways  wherever  possible.  The  ■  one 
exception  to  this  case  would  probably  be 
a  high  pressure  main  which  I  believe  is 
well  to  lay  in  the  street  on  account  of 
possible  leaks.  Expensive  shrubbery 
which  would  have  to  be  replaced  due  to 


damage  in  installation  or  by  possible 
leakage,  might  be  a  fair  excuse  for  laying 
the  main  in  the  streets,  but  inasmuch  as 
the  main  is  more  accessible,  both  for  re¬ 
pairs  and  future  service  extensions,  I 
believe  the  parkways  location  is  prefer¬ 
able. 

Consumers  Power  Co.,  Lansing 

Limit  of  mains  in  parkways.  Narrow 
parkways  where  trees  are  set  out  and  it 
is  impossible  to  keep  free  from  the  roots, 
or  where  mains  would  rest  against  poles 
set  in  the  ground.  Believe  this  is  a  mat¬ 
ter  that  would  have  to  be  settled  in  each 
individual  case. 

Detroit  City  Gas  Company 

Obstruction  such  as  trees,  phone  and 
electric  poles,  large  posts,  fire  hydrants 
and  underground  structures,  such  as 
sewers,  water  mains  and  conduits. 

Citizens  Gas  Co.,  Indianapolis 
Very  wide  streets  and  car  tracks. 

Consolidated  Gas  Company,  New  York 

Assuming  that  permission  may  be  ob¬ 
tained  to  lay  mains  in  the  parkway  they 
should  only  be  so  laid  when  there  are 
considerable  advantages  to  the  company 
in  installation  cost  and  future  mainte¬ 
nance  cost  and  where  these  advantages 
are  not  offset  by  the  possibility  of  incur¬ 
ring  the  bad  will  of  the  consumers 
through  interference  with,  or  destruction 
of  trees,  shrubbery,  grass,  etc.,  which 
cannot  be  replaced  with  the  speed  or  fa¬ 
cility  that  is  the  case  with  street  pave¬ 
ment. 

Equitable  Gas  Company 

Where  not  compelled  to  lay  mains  in 
parkways  by  local  ordinances  or  public 
opinion,  the  matter  of  locating  a  main 
under  paving  or  in  the  parkway  should 
be  a  matter  of  cost.  This  should  include 
consideration  of  maintenance  as  well  as 
installation  costs.  Recently  some  of  the 
boroughs  in  which  we  operate  have  passed 
ordinances  compelling  all  public  utilities 
to  use  only  the  space  between  curb  and 
property  lines  and  to  lay  mains  on  both 
sides  of  the  street  where  necessary  to  sup¬ 
ply  customers. 
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American  Gas  Co.,  Philadelphia,  Pa. 

Gas  mains  should  be  laid  in  parkways 
when  the  streets  have  been  paved  with 
concrete  or  other  kinds  of  pavement  that 
are  expensive  to  replace ;  when  the  streets 
contain  various  underground  structures 
that  will  interfere  with  the  services ;  when 
the  street  is  over  60  feet  in  width.  The 
width  of  the  street  and  kind  of  paving 
generally  determine  the  question  of 
whether  or  not  mains  should  be  laid  in 
parkways.  In  residential  sections  where 
trees  have  been  planted  in  the  parkways, 
in  which  case  it  would  be  difficult  to  get 
permission  to  lay  mains  in  parkways. 

St.  Paid  Gas  Light  Co. 

We  believe  that  conditions  which 
should  limit  the  installations  of  mains  in 
parkways  are,  width  of  the  street  and  sur¬ 
facing  of  street. 

Providence  Gas  Company 

Have  no  such  installations.  Keep  away 
from  the  roots. 

Rochester  Gas  &  Electric  Corporation 

1st.  Downtown  sections  or  streets 
where  cellars  are  liable  to  be  extended  to 
curb.  2nd.  Residential  sections  where 
parkways  are  narrow  and  large  trees  have 
grown  up. 

Boston  Consolidated  Gas  Co. 

In  our  company  the  Park  Department 
demands  that  we  lav  in  the  sidewalk 
about  2  or  3  feet  from  the  street  lines. 

Des  Moines  Gas  Company 

We  are  installing  gas  mains  in  park¬ 
ways  very  extensively  and  about  the  only 
conditions  that  limit  this  practice  are : 
comparative  cost  of  laying  main  in  streets 
and  parking;  the  intensity  of  building  and 
probable  time  of  paving.  Example :  if  a 
street  were  to  be  paved  and  was  largely 
built  up  so  that  few  more  services  would 
have  to  be  put  in  after  street  was  paved, 
we  would  probably  lay  main  in  street, 
especially  if  parking  was  graded,  sodded 
and  trees  or  shrubbery  growing  there. 
Ordinarily  we  find  it  necessary  to  dig 
main  ditch  at  least  a  foot  deeper  in  the 
parking  because  of  height  of  parking 


above  street  and  greater  depth  necessary 
to  get  proper  grade  and  cover  on  services 
from  opposite  side  of  street.  The  cost  of 
tamping,  resodding  and  fixing  up  a  nice 
parking  occasionally  offsets  the  cost  of 
opening  and  replacing  of  paving  for  a 
number  of  services  and  connections.  In 
most  cases  when  the  street  is  not  paved 
and  not  likely  to  be  until  most  services 
are  in,  we  lay  the  main  in  the  roadway. 

Consumers  Gas  Company,  Toronto,  Ont. 

If  the  main  is  laid  before  the  street 
is  paved  the  saving  by  laying  in  the  park¬ 
ways  is  not  a  material  one  and  only 
amounts  to  the  cost  of  one-half  of  the 
paving  cut,  per  service.  In  practice  it  will 
be  never  less  than  this  and  there  is  the 
advantage  of  having  shorter  services. 

Pub.  Serv.  Company,  Denver,  Colo. 

Local  conditions  affecting  the  necessity 
or  economy  of  such  installations  are  the 
prime  limiting  factors  in  installing  mains 
in  parkways.  As  a  matter  of  general 
practice  we  cannot  adopt  the  installation 
of  mains  in  parkways.  However,  it  is 
feasible  and  decidedly  economical  to  lay 
mains  in  the  parkways  in  special  instances 
here  in  Denver.  Judging  from  the  data 
submitted  to  the  Distribution  Committee 
in  1924  it  is  apparent  that  the  term  “park¬ 
ways”  has  a  very  different  meaning  in 
different  cities.  This  divergence  in  the 
use  of  the  term  is  natural  when  we  con¬ 
sider  the  fact  that  in  the  city  of  Denver 
alone  the  parkways  are  very  different  on 
different  streets.  Any  plan  to  adopt  a  gen¬ 
eral  practice  of  laying  mains  in  parkways 
would  depend  so  largely  upon  local  condi¬ 
tions  as  to  its  advantages  or  disadvan¬ 
tages  that  it  would  seem  to  be  a  local 
problem. 

St.  Louis  County  Gas  Co.,  Webster 
Groves,  Missouri 

Advantages  of  laying  mains  in  park¬ 
ways  :  (a)  Where  there  are  houses  on 
only  one  side  of  the  street  or  a  main 
on  both  sides,  a  parkway  location  gives 
the  shortest  and  cheapest  service,  (b) 
The  expense  of  removing  and  replacing 
street  paving  is  avoided,  (c)  The  main 
and  services  might  be  more  easily  and 
cheaply  installed  under  certain  conditions. 
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(d)  They  might  be  more  easily  repaired 
and  leaks  more  easily  located. 

Disadvantages  of  laying  mains  in  park¬ 
ways :  (a)  There  may  be  obstructions  in 
the  way  of  mains  such  as  poles,  sewer 
inlets,  or  basements  of  business  buildings 
which  would  require  special  work  to 
avoid,  (b)  There  may  be  trees  or  shrubs 
which  would  be  damaged  by  construction 
and  repair  and  by  leaks,  (c)  Street  may 
be  more  easily  opened  than  cement  side¬ 
walks  and  with  less  protest  from  cus¬ 
tomers.  (d)  Extra  depth  of  main  might 
be  required  to  properly  drain  '  for  side 
services  to  main,  (e)  Under  certain  con¬ 
ditions  there  might  be  a  greater  chance 
of  leakage  getting  into  buildings. 

Laying  mains  in  parkways  vs.  laying 
mains  in  roadways :  The  question  of 
roadway  vs.  parkway  location  is  rather 
hard  to  generalize  on,  as  the  location 
chosen  in  a  particular  case  will  be  a  com¬ 
promise,  but  in  a  majority  of  cases  the 
preferable  place  for  the  main  will  be  in 
the  roadway  about  four  feet  from  the 
curb.  The  main  should  be  in  the  road¬ 
way  when  there  is  danger  of  injury  to 
trees  during  construction  or  from  leaks, 
when  the  building  line  is  so  close  to  the 
curb  that  leakage  would  enter  the  houses, 
when  there  are  many  obstructions  behind 
the  curb  or  extra  depth  would  be  required 
to  drain  services  from  the  far  side,  when 
the  street  is  fairly  wide  and  services  are 
to  be  run  to  both  sides,  when  abutting 
property  owners  seriously  object  to  dam¬ 
age  to  sidewalks,  when  street  paving  is 
cheaper  to  remove  than  cement  sidewalks 
and  when  necessary  that  the  main  be  laid 
there  so  services  may  be  run  by  obstruc¬ 
tions  in  the  street.  We  have  during  late 
years  been  laying  some  mains,  both  high 
and  low  pressures,  in  the  parkways.  We 
do  this  when  cement  streets  are  in  place 
and  conditions  of  parkways  permit  of 
cheaper  construction  than  the  street  loca¬ 
tion,  provided  no  greater  hazard  of  life 
or  property  is  involved  in  the  parkway 
location. 


The  Following  Replies  Are  Not  Par¬ 
tial  to  the  Laying  of  Mains  in  Park¬ 
ways 

Public  Service  Elec.  &  Gas  Co.,  Newark, 
N.  J. 

Interference  with  trees,  shrubbery, 
poles,  cellar  vaults,  subsurface  tanks, 
catch  basins,  extra  depth  necessary  to 
permit  grading  of  services  with  sufficient 
cover  or  necessity  of  construction  of  du¬ 
plicate  mains  on  both  sides  of  street,  all 
limit  laying  mains  in  parkways.  Mains 
should  be  laid  in  roadway  unless  local 
conditions  prevent. 

Brooklyn  Union  Gas  Company 

It  is  assumed  this  question  refers  to 
that  part  of  the  sidewalk  between  the 
curb  and  the  sidewalk  as  a  parkway.  All 
of  the  mains  of  this  company  are  in¬ 
stalled  in  the  roadways.  The  installation 
of  mains  in  parkways  is  not  considered 
good  practice  in  this  territory,  insomuch 
as  bake  ovens  and  subsurface  cellars 
would  be  encountered. 

Public  Scrz’ice  Company  of  Nezv  Jersey 

We  believe  that  all  mains  should  be 
laid  in  the  roadway  approximately  5  feet 
from  curb  line,  with  the  exception  per¬ 
haps  of  very  wide  streets,  already  paved 
with  improved  pavement,  in  which  case  it 
would  perhaps  be  policy  to  lay  the  main 
in  the  sidewalk  in  the  most  convenient  lo¬ 
cation  where  space  is  available  free  of  ob¬ 
structions.  Local  conditions  and  the  atti¬ 
tude  of  municipal  authorities  would  affect 
such  installations. 

Philadelphia  Sub.  Gas  and  Electric  Co., 
Chester,  Pa. 

I  am  not  much  of  an  advocate  of  in¬ 
stallation  of  mains  in  parkways ;  there 
may,  however,  be  conditions  which  would 
make  such  a  location  of  main  wise.  We 
have,  where  possible,  been  laying  our 
mains  quite  close  to  the  curb  line.  This 
enables  us,  when  street  is  paved  with  con¬ 
crete,  to  reach  our  main  and  make  con¬ 
nections  .without  breaking  the  paving. 
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USE  OF  MACHINERY  IN  MAIN  INSTALLATION 

Question  No.  18.  “To  what  extent  do  yon  use  machinery  in  main  or  service  in¬ 
stallations t 

“a.  Trenching. 

“h.  Backfilling. 

“c.  Pavement  breaking  and  breaking  earth  over  installations  already  made, 
“d.  Pushing  services. 

“e.  Air  hammers  for  making  joints. 

“f.  Miscellaneous.” 

Question  No.  19.  “State  savings  you  are  making  by  use  of  above  equipment, 
over  hand  operation.” 

Question  No.  20.  “Submit  forms  for  keeping  costs  of  mechanical  work  as 


above.” 

Question  No.  18 

Answers  were  received  from  thirty- 
four  companies  to  this  question.  Various 
types  of  equipment  were  reported  in  use. 
Twenty-one  companies  report  using 
ditchers ;  thirty  companies  report  using 
air  compressors ;  eighteen  companies  re¬ 
port  using  backfilling  machinery ;  six 
companies  report  the  use  of  pipe  pushing 
machines  for  service  installation ;  five 
companies  report  boring  for  services 
with  augers ;  one  company  reports  hav¬ 
ing  tried  pipe  pushing  machines  and 
finding  conditions  unfavorable ;  one 
company  reports  experimenting  with 
pipe  pushing  machine ;  one  company 
uses  a  driving  machine ;  one  company 
pushes  pipe  through  sand  with  a  water 
jet ;  eighteen  companies  report  using  air 
equipment  for  caulking  joints,  principal¬ 
ly  12"  and  over,  cast  lead,  lead  wool  and 
combination  cast  lead  and  cement. 

Miscellaneous  operations  reported  as 
follows : 

Two  use  air  for  tapping  bag  holes; 
three  use  air  for  tapping  service  holes ; 
three  use  air  for  testing  mains ;  one  uses 
air  for  cleaning  dirty  pipe ;  one  uses  a 
Universal  crane  for  laying  and  unloading 


large  pipe;  one  uses  a  Lessman  wagon 
loader  attachment  on  a  Fordson  tractor 
for  removing  surplus  material;  one  uses 
a  paving  plow  drawn  by  a  Fordson  trac¬ 
tor;  one  uses  an  Austin  crane  on  cater¬ 
pillar  tractor  for  laying  pipe  16"  and 
over;  one  uses  air  for  needling;  one  uses 
air  for  diamond  pointing;  one  uses  air 
for  blowing  out  stoppages;  two  use  con¬ 
crete  mixers ;  two  use  air  for  drilling 
foundation  walls  for  service  entrances; 
one  reports  the  use  of  cranes,  loaders, 
tractors,  etc;  one  reports  the  use  of  trac¬ 
tors  and  dump  trailers ;  one  reports  the 
use  of  oxy-acetylene  torches  for  burning 
out  lead  joints;  one  reports  the  use  of 
cranes ;  one  uses  power  ditch  pumps ;  one 
uses  stone  crushers ;  one  company  has 
machines  for  cutting  main  pipe  from  24" 
to  48"  in  diameter. 

There  seems  to  be  a  widely  extended 
use  of  ditchers  and  air  compressors  with 
a  somewhat  smaller  use  of  backfilling 
machinery  and  there  is  no  doubt  that 
machinery  will  be  increasingly  applied  to 
all  of  our  operations.  Much  of  the  ma¬ 
chinery  on  the  market  at  the  present 
time  is  in  an  experimental  stage  but  with 
the  increased  demand,  satisfactory  units 
will  soon  be  available. 
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SUMMARY 
A — Trenching 

Type  of  Machine  Companies  Using 

Vertical  ladder  type  ditcher  (Barber-Greene)  .  11 

Inclined  ladder  type  ditcher  (Austin,  Parsons,  etc.)  .  4 

Wheel  type  ditcher  (Buckeye,  Cleveland  etc.)  .  2 

Ditcher,  type  and  make  not  given .  10 

B — Backfilling 

Tractor  with  scraper  (Fordson  tractor,  Baker  scraper)  .  7 

Dragline  backfiller  (Austin,  Parsons,  Fordson)  .  4 

Backfilling  machines,  type  and  make  not  given . . .  .  .  6 

Grading  machines  .  1 

Air  tampers  .  7 

C — Pavement  Breaking  Etc. 

Air  Compressor  Equipment 

Uses  of  Machines  Companies  Using 

Paving  breaking  .  27 

Rock  drilling  . 11 

Clay  digging  .  12 

Frost  digging  .  4 

D — Pushing  Services 

Method  Used  Companies  Using 

Pushing  machines  . 6 

Boring  with  augers  .  5 

Pushing  tried,  conditions  unfavorable .  1 

Experimenting  with  pushing .  1 

Driving  machines  .  1 

Jetted  through  sand  by  water  . 1 

E — Air  Hammers  for  Making  Joints 
Sizes  and  Kinds  of  Joints  Companies  Using 

Large  lead  or  combination  lead  and  cement  .  1 

All  joints  12"  and  over  .  4 

Lead  wool,  100%  .  1 

Lead  wool,  12"  and  over  .  1 

Miscellaneous  .  1 

All  joints,  16"  and  over .  1 

All  lead  joints  .  3 

Used  but  no  details  given .  6 

F — Miscellaneous 

Nature  of  Equipment  Companies  Using 

Universal  crane  for  handling  and  laying  large  pipe  .  1 

Lessman  loader  attachment  on  Fordson  tractor .  1 

Pavement  plow  drawn  by  Fordson  tractor .  1 

Austin  crane  for  laying  pipe  16"  and  over .  1 

Concrete  mixers  .  2 

Cranes,  loaders,  tractors,  etc .  1 

Tractors  and  dump  trailers  .  1 

Oxy-acetylene  torches  for  burning  out  lead  joints .  1 

Cranes  .  1 

Power  ditch  pumps  .  1 

Stone  crushers  .  1 

Pipe  cutting  machine  for  sizes  24"  to  48" .  1 
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Question  19 

Thirty-five  companies  answered,  but  no 
company  gives  full  data.  The  general 
impression  is  that  time  is  saved  and  inde¬ 
pendence  of  labor  is  established. 

Those  who  supplied  any  figures  show  a 
wide  variation  in  results  obtained.  This 
must  necessarily  follow,  for  under  the 
widely  varying  conditions  of  soil  en¬ 
countered,  labor  supply,  and  many  other 
more  or  less  intangible  factors  operate  to 
produce  widely  varying  results. 

Examples  of  some  of  the  answers  re¬ 
ceived  follow: 

“About  $1.15  per  sq.yd.” 

“Savings  effected  through  use  of  pneu¬ 
matic  machinery  and  mechanical  trenchers 
aggregate  some  50%  over  cost  of  hand 
labor.” 

Abstract — “On  one  400'  job  we  back¬ 
filled  with  scrapper  at  less  than  one-half 
the  cost  of  hand  labor.  On  one  600'  job 
using  loader  to  remove  excess  dirt,  esti¬ 
mated  saving  of  nearly  two-thirds. 
Roughly,  boring  services  costs  about  50% 
of  trenching,  and  pushing  is  somewhat 
cheaper  than  boring.” 

“The  trenching  machine  cuts  our  cost 
over  50%  when  figured  on  the  entire  job, 
which  includes  the  part  done  by  hand 
digging.  Backfilling  cuts  our  cost  to  25% 
but  this  type  of  backfilling  cannot  be  used 
where  the  property  has  been  improved 
and  where  traffic  is  heavy.” 

“Paving  breaker  saves  us  considerable 
amount  of  money,  although  I  have  no 
comparative  figures.  Pushing  services 
saves  us  opening  street  and  saves  cus¬ 
tomers  from  twenty  to  forty  dollars.  I 
believe  air  hammers  will  save  50%  on 
making  joints.” 

Abstract — “Saving  of  12^  per  foot  for 
trencher  over  hand  labor.” 

Abstract — “For  pavement  breaking  one 
machine  does  the  work  of  fifteen  men.” 


“We  find  that  the  saving  in  using  the 
ditching  machine  alone  without  its  being 
backed  up  with  air  driven  machinery  such 
as  tampers,  air  hammers,  etc.  is  very 
small.” 

“It  cannot  be  said  that  a  saving  has 
been  effected  by  the  use  of  pneumatic 
tools  if  cost  economy  is  considered,  for, 
to  the  contrary,  pneumatic  caulking  costs 
approximately  three  times  that  of  hand 
caulking  but  a  great  saving  is  effected  in 
the  time  required  for  completion.  Pav- 
ment  breaking  and  tamping,  however,  are 
more  economical,  in  cost  than  hand  oper¬ 
ation.” 

“The  saving  of  machine  digging  over 
hand  digging  was  probably  10  cents  a 
foot.  In  breaking  pavements  while  hunt¬ 
ing  for  leaks  our  air  compressor  showed 
a  saving  easily  of  40%  over  the  old 

method.” 

“In  machine  operation  we  have  effected 
a  saving  over  hand  work  as  follows : 

Trenching  . 86.4  per  cent 

Backfilling  . 88.2  per  cent 

Pavement  Breaking . 45.6  per  cent 

Crane  operation  in  loading 

dirt  or  handling  pipe  .  .  .  70.9  per  cent 

“Our  savings  effected  by  using  machin¬ 
ery  in  place  of  hand  operating  are  as  fol¬ 
lows  : 


Trenching . 55  per  cent 

Backfilling  . 75  per  cent 

Pavement  breaking . 60  per  cent 

Pushing  services  . 75  per  cent 

Air  hammers  for  making 

lead  joints . 35  per  cent 

Pipe  cutting . 75  per  cent 


Abstract — “An  analysis  of  the  first 
year’s  use  of  the  7"  x  6"  portable  com¬ 
pressor,  allowing  depreciation  on  a  four 
year  life,  indicated  a  savings  over  hand 
labor  of  $9,200.” 

“Saving  in  trenching  machine  over  hand 
operation.  20^  per  linear  foot. 

“Saving  in  backfilling  machine  over  hand 
operation.  3^  per  linear  foot. 
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“Saving  in  air  compressor  units  over 
hand  operation  in  removing  paving  etc. 
(all  kinds).  12^  per  square  foot. 


“Statement  of  saving  of  machine  oper¬ 
ation  over  that  of  hand  operation  in  the 
following  cases: 


i — Pavement  Breaking: 


A — Asphalt  on  6"  concrete  base. 
Hand  Operation 


Labor  .  $27.00 

Sq.ft,  broken  .  115 

Cost  per  sq.ft .  0.235 


Machine  Operation 

Labor  . . 

Overhead  . . 


Saving . 

B — Granite  block  on  3"  concrete  base. 
Hand  Operation 


Labor  .  $27.00 

Sq.ft,  broken  .  180 

Cost  per  sq.ft .  0.15 


Sq.ft,  broken . 

Cost  per  sq.ft . 

. .  $0,107  per  sq.ft. 


Machine  Operation 

Labor  . . 

Overhead  . . 


Sq.ft,  broken  .... 
Cost  per  sq.ft.  . .  . 
Saving  . . . $0.08  per  sq.ft. 


$15.27 

13.50 


$28.77 

225 

0.128 


$15.27 

13.50 


$28.77 

410, 

.07 


2 — Rock  Excavations: 

Hand  Operation 

Labor  . 

Blacksmith . 

Total  labor . 

Feet  hole  drilled  . 

Cost  per  ft.  of  hole . 


Saving 


No.  i 


Machine  Operation 


$27.00  Labor  . 

7.80  Blacksmith . . 

-  Overhead  $1.50  per  hr 

34.80 

.24 

1.45  Feet  hole  drilled . 

Cost  per  ft.  hole 
. $1,001  per  ft.  of  hole 


$15.27 

11.70 

13.50 


$40.47 

.90 

$0,447 


No.  2 

Machine  Operation 


$27.00  Labor  .  $15.27 

7.80  Blacksmith  .  11.70 

-  Overhead  $1.50  per  hr .  13.50 

34.80  - 

.20  $40.47 

1.74  Feet  hole  drilled  .  .80 

Cost  per  ft.  hole . 506 

.  . . .  $1,234  per  ft.  of  hole.” 


Hand  Operation 

Labor  . 

Blacksmith . 

Total  . 

Feet  hole  drilled . 

Cost  per  ft.  hole . 

Saving 

Question  No.  20 

Answers  to  this  question  were  made 
by  ten  companies  and  forms  of  various 
descriptions  submitted  by  nine.  These 
forms  are  on  file  at  Association  Head- 

i  •  .  .  i  ..... 

quarters. 


If  it  is  the  sense  of  the  committee  that 
cost  comparisons  of  machine  work  is  de¬ 
sirable,  suitable  standard  forms  should  be 
developed  which  will  furnish  information 
in  such  a  manner  as  to  make  comparison 
reasonably  easy. 
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Such  data  should  be  boiled  down  to 
give  net  results  in  units  of  area  or  vol¬ 
ume  costs  with  sufficient  underlying  de¬ 
tail,  should  one  care  to  make  a  study  of 


any  situation.  The  Accounting  Section 
Committee  on  Costs  of  Motor  and  Me¬ 
chanical  Equipment  are  working  on  this 
subject. 


EFFECT  OF  HOUSE  HEATING  ON  DISTRIBUTION 

Question  No.  21.  “How  many  house  heating  plants  are  on  your  system?” 

Question  No.  22.  “What  is  the  maximum  co-incident  demand  of  these  plants ?” 

Question  No.  23.  “What  is  the  maximum  non-co-incident  demand  of  these 
plants ?” 

Question  No.  24.  “In  what  way  has  the  installation  of  this  load  affected  your 
distribution  system ?” 


Question  21 

There  were  33  companies  replied  to 
this  question,  of  which  7  reported  no  in¬ 
stallations,  10  reported  between  1  and  12 
installations,  2  reported  installations  so 
numerous  that  they  had  no  record,  and 
14  reported  records  of  more  than  12  in¬ 
stallations.  The  total  number  of  central 
heating  plants  reported  in  actual  figures 
was  10,599,  of  which  7,130  were  reported 
by  a  natural  gas  company.  Only  9  arti¬ 
ficial  gas  companies  reported  50  installa¬ 
tions  or  more. 

Question  22 

Only  12  companies  reported  any  in¬ 
formation  in  reply  to  this  question.  Of 
those  reporting,  four  apparently  con¬ 
fused  “coincident”  with  “non-coincident” 
demand.  Only  7  replies  were  of  any 
value  in  computing  the  diversity  factor 
which,  it  is  presumed,  was  the  primary 
purpose  of  this  question.  Only  two  com¬ 
panies  reported  their  method  of  deter¬ 
mining  the  coincident  demand.  It  is  prob¬ 
able  that  the  only  accurate  method  of 
determining  this  demand  is  by  the  use  of 
a  considerable  number  of  recording  de¬ 
mand  meters  installed  in  connection  with 
house-heating  installations.  Only  one 
company  reports  the  use  of  demand  me¬ 
ters.  It  is  apparent  that  the  expense  of 
this  determination  has  prevented  the  ac¬ 
cumulation  of  data  which  would  be  of 
value  to  the  entire  industry,  in  estimating 
the  costs  of  house-heating  load. 

A  possible  alternative  to  the  purchase 
of  a  considerable  number  of  demand  re¬ 
cording  meters,  is  the  use  of  recording 
pressure  meters.  A  pressure  meter  con¬ 


nected  to  the  furnace  manifold,  beyond 
the  snap  valve,  would  record  the  time 
and  duration  of  the  use  of  the  furnace, 
due  to  the  pressure  fluctuations  on  the 
manifold.  The  demand  of  the  furnace 
could  be  determined  easily  by  the  use  of 
a  stop  watch,  and  it  would  be  fair  to  as¬ 
sume  that  it  would  not  vary  materially. 
This  plan  would  permit  the  use  of  a  con¬ 
siderable  number  of  pressure  meters 
already  owned  by  the  company.  If  it 
were  necessary  to  purchase  additional 
recording  pressure  meters,  they  would 
have  a  more  general  use  for  various  pur¬ 
poses,  than  recording  demand  meters. 
Also  the  cost  per  meter  would  be  materi¬ 
ally  less.  From  the  pressure  charts  taken 
on  the  peak  house-heating  day,  it  would 
be  possible  to  determine  the  maximum 
number  of  house-heating  installations 
using  gas  at  one  time  and  to  obtain  the 
maximum  coincident  demand. 

Question  23 

There  was  some  confusion  between  the 
terms  “coincident”  and  “non-coincident” 
demands.  Twelve  companies  reported  a 
total  demand  of  1,247,329  cu.ft.  per  hour 
for  3109  installations,  or  an  average  of 
401.2  cu.ft.  per  hour  per  installation.  No 
company  reported  the  method  used  in  de¬ 
termining  the  demands  of  the  installa¬ 
tions. 

« 

**  r  ■  ■  f  f  It: 

Question  24 

The  three  companies  having  a  very* 
large  number  of  house-heating  installa¬ 
tions,  report  that  they  have  no  data  on- 
this  question.  One  company,  with  a  large; 
number  of  installations,  reports — “The 
winter  peak  days  are  about  200  per  cent 
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over  the  average  summer  load.  When  the 
cold  snap  comes  the  load  will  increase  in 
winter  at  a  rate  of  20%  per  day.”  An¬ 
other  company,  with  1246  central  house¬ 
heating  plants,  reports — “The  load  fac¬ 
tors  for  the  year  ending  May  31,  1924, 
were  as  follows: 

Plant  Distri¬ 
bution 

Total  Business  57.3%  33.5% 

1246  Central  Heat¬ 
ing  Plants  25.6%  24.5%” 

Another  company  with  507  house-heat¬ 
ing  plants  replies  as  follows :  “The  instal¬ 
lation  of  these  heating  loads  on  our  sys¬ 
tem  has  not  been  noticed  as  far  as  we 
can  ascertain.  During  extreme  cold 
weather,  with  heavy  winds,  a  great  many 
people  use  gas  for  auxiliary  heating  and 
that  is  the  load  that  we  have  felt  a  great 
many  times  during  sub-zero  weather. 
You  will  note  that  the  above  maximum 
heating  demand  (for  507  central  heating 
plants)  is  about  1%  of  our  maximum 
hour,  and  this  amount  would  not  be  no¬ 
ticeable  to  date.  With  more  numerous 
central  heating  plant  installations  we  ex¬ 
pect  that  it  will  affect  our  distribution 
system  to  a  greater  degree,  but  there  is 
apparently  nothing  to  be  alarmed  at  dur¬ 


ing  the  immediate  future  with  the  present 
house-heating  rates.” 

In  general,  the  amount  of  house-heat¬ 
ing  demand  added  has  been  so  small  in 
proportion  to  the  total  maximum  de¬ 
mand  for  all  business,  that  the  effect  has 
not  been  appreciable.  It  seems  improb¬ 
able  that  actual  data  regarding  the  effect 
of  house-heating  loads  on  the  distribu¬ 
tion  system  will  be  available  in  the  im¬ 
mediate  future.  In  order  to  estimate  the 
effects  of  this  load  upon  the  system,  it 
will  be  essential  to  determine  the  charac¬ 
teristics  of  the  load.  If  the  non-coinci¬ 
dent  demand,  coincident  demand  and  di¬ 
versity  factor  are  determined,  we  are 
then  in  a  position  to  estimate  the  increase 
in  distribution  capacity  required  for  a 
given  amount  of  house-heating  load. 

From  the  data  submitted  by  seven 
companies,  totalling  2,972  installations, 
with  a  total  non-coincident  demand  of 
1,179,719  cu.ft.  per  hour,  and  a  total  co¬ 
incident  demand  of  859,751  cu.ft.  per 
hour,  we  find  that  the  average  diversity 
factor  is  1.37.  It  varies  in  the  different 
companies  from  1.04  to  1.67,  showing 
considerable  difference  in  the  installations 
— or  perhaps  in  the  estimates.  From  the 
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reports,  it  is  apparent  that  very  few  com¬ 
panies  have  made  actual  determinations 
of  the  diversity  in  the  use  of  the  demand 
for  house-heating  plants.  The  data  for  the 
above  computation  of  diversity  is  largely 
estimated. 

One  company  makes  the  following 
suggestion:  “Will  the  large  volume  of 
sales  which  we  will  secure  from  the 
adoption  of  gas  for  househeating,  offset 
the  increase  in  investment  made  neces¬ 
sary  by  the  poor  diversity  factor  of  this 
load  as  compared  with  the  load  we  had 
prior  to  its  advent?  This  is  a  question  of 
considerable  importance.  The  answer  to 
this  question  should  be  anticipated,  if 


possible,  since  especially  low  rates  quoted 
for  house-heating  may  result  in  some 
embarrassment,  if  it  should  be  found, 
when  this  load  has  been  developed,  that 
they  are  inadequate  to  cover  the  cost  of 
serving  this  class  of  business.  It  is,  of 
course,  expensive  and  difficult  to  obtain 
data  which  will  correctly  show  the  effects 
of  adding  house-heating  load  to  a  system. 
However,  we  believe  that  the  larger  com¬ 
panies  should  do  this  work  for  the  bene¬ 
fit  of  the  gas  fraternity.  It  may  be  that 
the  Association  could  assist  in  defraying 
expenses  by  calling  for  voluntary  contri¬ 
butions  from  company  members.  This  is 
a  suggestion  that  we  would  like  to  offer 
in  this  connection.” 
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RECOMMENDATIONS  MADE  BY  DISTRIBUTION 

CONFERENCE 


As  a  result  of  the  free  and  full  dis¬ 
cussion  of  subjects  presented  at  the 
Distribution  Conference,  certain  definite 
recommendations  were  made  which,  it  is 
believed,  will  result  in  a  definite  program 
towards  the  clearing  up  of  some  differ¬ 
ence  in  opinions  and  the  standardizing 
of  certain  important  practices  of  distri¬ 
bution  operation. 

Statistical  Data  on  Life  of  Pipe 

Very  little  data  is  available  regarding 
the  life  of  pipe  in  various  localities  and 
under  different  soil  conditions.  Such  data 
should  be  very  valuable  to  the  distribu¬ 
tion  engineer  and  it  was  brought  out  at 
the  conference  that  the  Bureau  of  Stand¬ 
ards  has  a  very  fine  method  of  recording 
such  data  and  compiling  information. 

It  was  the  opinion  of  the  conference 
that  some  very  valuable  data  on  the  life 
of  pipe  could  be  obtained  by  co-operating 
with  the  Bureau  of  Standards  and  the 
conference  went  on  record  as  recom¬ 
mending  to  the  proper  authorities  of  the 
American  Gas  Association  the  advisabil¬ 
ity  of  such  co-operation. 

Definition  of  Terms 

A  paper  was  presented  at  the  confer¬ 
ence  setting  up  certain  definitions  for 
such  terms  as  Demand,  Load  Factor  and 
Diversity  Factor.  These  terms  are  used 
by  the  distribution  engineer  in  consider¬ 
ing  the  design  of  a  distribution  system 
but  there  is  a  diversity  of  opinion  among 
engineers  as  to  the  proper  meaning  of 
these  terms. 

It  was  the  sense  of  the  conference  that 
such  terms  should  be  standardized  but 


since  other  branches  of  the  gas  industry 
are  also  interested,  any  definitions  should 
be  formulated  by  a  committee  composed 
of  representatives  from  all  branches  of 
the  industry  interested. 

A  motion  was  made  and  carried  that 
such  a  representative  committee  be  ap¬ 
pointed  which  would  formulate  defini¬ 
tions  and  recommend  to  the  Association 
as  a  whole  that  they  be  adopted  as  stand¬ 
ard. 

Sub-committees  on  Pipe  Joints 

The  discussion  of  pipe  joints  by  those 
present  at  the  conference  very  clearly  in¬ 
dicated  the  need  of  some  central  bureau 
for  the  compilation  of  information  re¬ 
garding  various  practices  of  making 
joints.  This  is  especially  true  in  con¬ 
nection  with  the  use  of  cement  in  joint 
making,  but  it  is  also  true,  more  or  less, 
of  other  types  of  joints. 

It  was  the  opinion  of  those  attending 
the  conference  that  this  was  one  of  the 
most  important  matters  before  the  distri¬ 
bution  engineer  today  and  a  motion  was 
made  and  carried  that  the  conference  re¬ 
fer  to  the  Executive  Committee  of  the 
Distribution  Committee  the  advisability 
of  having  standing  committees  on  cast 
iron  pipe  joints,  one  on  bronze  joints,  one 
on  cement  joints,  and  one  on  combination 
joints.  The  Executive  Committee  con¬ 
sidered  this  motion  but  did  not  feel  that 
it  was  possible  for  such  sub-committees  to 
be  organized  so  that  they  would  function 
during  the  present  Association  year.  The 
Executive  Committee  therefore  went  on 
record  as  recommending  that  the  1926 
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Distribution  Committee  organize  sub¬ 
committees  on  pipe  joints  and  that  these 
sub-committees  obtain  full  information 
from  various  companies  as  to  the  manner 
in  which  they  make  certain  types  of 
joints,  their  experience  with  the  joint, 
and  any  other  information  required.  The 
sub-committees  should  also  recommend  to 
such  companies  as  can  do  so,  the  actual 
testing  of  the  joints  and  specify  the  na¬ 
ture  of  the  tests  so  that  the  data  will 
be  comparable.  These  sub-committees 
should  be  standing  committees  function¬ 
ing  year  after  year. 

Standard  Forms  for  Recording  Data 
Regarding  Operation  of  Mechanical 
Machinery 

The  Conference  recognized  the  need  of 
a  standard  form  for  recording  costs  and 
other  data  in  connection  with  the  use  of 
mechanical  machinery  used  in  the  instal¬ 
lation  and  maintenance  of  mains  and 
services. 

The  Accounting  Section  of  the  Ameri¬ 
can  Gas  Association  has  a  committee  for 
the  purpose  of  standardizing  cost  records 
of  this  kind  and  the  Conference  recom¬ 
mended  that  the  Distribution  Section 
have  one  or  more  representatives  on  this 
committee  so  that  the  form  would  be 
both  acceptable  for  accounting  records 
and  for  engineering  data. 

Change  in  Present  Pipe  Standards  Sug¬ 
gested 

There  was  considerable  discussion  at 
the  Conference  regarding  the  depth  of 
bell  on  the  larger  sized  pipes  and  some 
engineers  expressed  the  opinion  that  the 
depth  of  the  bell  on  pipe  sizes  16  inch 
and  larger  should  be  increased.  It  was 
recognized  that  such  a  recommendation 
would  entail  considerable  expense  to  the 
manufacturers  of  pipe  because  of  new 


patterns,  and  that  before  such  a  change 
was  recommended,  it  should  be  definitely 
decided  whether  it  was  justified. 

It  was  decided  that  this  was  a  matter 
to  be  taken  up  by  the  Committee  on  Cast 
Iron  Pipe  Standards  and  was  referred  to 
the  chairman  of  that  committee. 

The  August  issue  of  the  American  Gas 
Association  Monthly  contains  a  ques¬ 
tionnaire  which  the  Committee  on  Cast 
Iron  Pipe  Standards  has  addressed  to 
company  members  asking  their  opinions 
on  certain  changes  in  pipe  standards.  It 
is  hoped  that  distribution  engineers  will 
consider  carefully  these  questions  and  re¬ 
ply  to  them  so  that  the  Cast  Iron  Pipe 
Standards  Committee  can  determine 
whether  or  not  the  recommendation  of 
such  changes  is  justified. 

Specifications  for  Demand  Meters 

The  1925  Distribution  Committee  or¬ 
ganized  a  sub-committee  on  demand 
meters  for  the  purpose  of  compiling  a 
set  of  recommendations  which  would 
provide  information  to  the  manufactur¬ 
ers  of  such  meters  as  to  just  what  the 
gas  industry  desired  in  the  form  of  a 
demand  meter. 

This  committee  presented  its  report  at 
the  Distribution  Conference  and  it  was 
accepted.  The  committee  has  forwarded 
copies  of  these  recommendations  to  all 
manufacturers  who  may  be  interested  in 
the  construction  of  such  a  meter. 

The  recommendations  of  the  Demand 
Meter  Committee  are  published  in  these 
proceedings. 

Inadequate  House  Pipe  in  Old  Buildings 

One  of  the  company  members  brought 
up  for  discussion  at  the  conference  the 
need  of  some  action  designed  to  remedy 


1041 


conditions  of  inadequate  house  piping  in  recommending  that  American  Gas  Asso- 
old  buildings  arising  out  of  increased  use  ciation  Headquarters  consider  the  ap- 
of  gas.  '  pointment  of  a  committee  to  draft  a 

model  ordinance  designed  to  take  care  of 
The  conference  adopted  a  resolution  inadequate  house  pipe  in  old  buildings. 
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RECOMMENDATIONS  OF  THE 
COMMITTEE  ON 
DEMAND  RECORDING  METERS 


i. 


H.  C.  DEFFENBAUGH,  Chairman 


1043 


RECOMMENDATIONS  OF  THE  COMMITTEE  ON  GAS  DE¬ 
MAND  RECORDING  METERS  OF  THE  AMERICAN  GAS  AS¬ 
SOCIATION 


H.  C.  Deffenbaugh,  Chairman,  Rochester  Gas  &  Electric  Corpn., 

Rochester,  N.  Y. 


Field  of  Application 

The  gas  demand  measuring  device 
will  find  its  principal  field  of  useful¬ 
ness  in  industrial  and  large  house-heat¬ 
ing  applications,  since  in  these  fields  is  to 
be  found  the  widest  fluctuation  in  gas 
demand.  For  general  application  in  cases 
where  the  larger  part  of  the  load  consists 
of  domestic  use  including  incidental 
house-heating,  it  will  be  necessary  to  de¬ 
velop  a  device  of  low  cost  in  order  to 
make  its  use  practicable. 

The  Type  of  Device  Required 

It  may  be  either  a  complete  unit  con¬ 
sisting  of  a  gas  meter  with  which  is  in¬ 
corporated  the  demand  device ;  it  may  be 
a  demand  attachment  which  may  be 
readily  attached  to  any  standard  type  of 
gas  meter,  or  it  may  be  a  separate  at¬ 
tachment  which  may  be  connected  in  the 
gas  service  line  at  the  consumer’s  meter. 

It  is  probable  that  the  largest  field  of 
usefulness  of  a  demand  attachment  will 
be  that  where  the  demand  device  can  be 
attached  to  the  meter  by  the  company. 
With  such  an  instrument,  no  change  in 
the  metering  installation  would  be  neces¬ 
sary  and  it  would  not  be  necessary  for 
the  companies  to  buy  a  large  supply  of 
different  sized  metering  units  in  order  to 
take  care  of  their  needs.  The  use  of  such 
an  attachment  would  be  limited  entirely 
to  installations  where  all  consumption 
could  be  measured  through  one  meter  as 


the  difficulty  in  providing  a  demand  in¬ 
strument  which  would  totalize  the  read¬ 
ings  •  of  a  bank  of  meters  would  make 
such  an  adaptation  prohibitive.  It  seems 
imperative  that  a  large  volume  gas  meter 
be  developed  to  take  the  place  of  a  bank 
of  five  to  thirty  meters  which  are  often 
required  to  measure  the  consumption  of 
a  large  industrial  gas  consumer.  In  the 
development  of  such  a  meter,  it  should 
be  a  simple  matter  to  adapt  to  it  a  de¬ 
mand  device  so  that  not  only  the  con¬ 
sumption  but  the  demand  could  be  ob¬ 
tained. 

Method  of  Recording  Demand 

The  demand  element  may  be  either  an 
indicating  or  a  recording  instrument.  In 
the  large  majority  of  cases,  the  indicating 
type  will  be  used.  The  recording  type, 
that  is,  an  instrument  which  records  on  a 
chart  or  printed  strip  the  hour  by  hour 
consumption  would  generally  be  used 
only  where  the  hourly  load  curve  is  de¬ 
sired  or  where  an  off-peak  rate  is  given. 
If,  for  instance,  the  day  demand  and  the 
night  demand  both  were  required,  then 
the  recording  type  of  instrument  would 
be  necessary. 

Operation  of  Device 

If  operated  by  a  clock,  it  shall  have  a 
period  of  at  least  one  week  between  re¬ 
winding,  changing  charts  or  records.  If 
a  one-month  clock  could  be  obtained,  it 
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would  be  of  great  advantage  to  the  gas 
companies  in  eliminating  the  weekly 
trips  for  winding. 

Demand  Interval 

It  shall  show  the  average  demand  over 
a  time  interval  of  either  fifteen  minutes, 
thirty  minutes  or  one  hour.  By  demand 
is  meant  the  maximum  average  rate  at 
which  gas  is  consumed.  If  the  device  is 
set  to  register  the  maximum  half-hour 


consumption,  then  the  hourly  demand  is 
taken  as  twice  the  maximum  half-hour 
reading. 

Pressure  Drop 

Its  operation  shall  be  such  that  it  will 
cause  little  or  no  pressure  drop  in  con¬ 
sumer’s  gas  supply.  This  feature  is  more 
important  on  low  pressure  artificial  gas 
supply  than  in  high  pressure  or  natural 
gas  systems. 
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THE  EFFECT  OF  THE  HOUSE-HEATING  LOAD  UPON  THE 

DISTRIBUTION  SYSTEM 


Chas.  A.  Harrison,  Engineer  of  Distribution,  Public  Service  Co.  of  Colorado, 

Denver,  Colo. 


In  considering  the  effect  of  house¬ 
heating  load  upon  the  distribution  sys¬ 
tem  we  are  primarily  interested  in  the 
distribution  cost  of  the  added  load.  This 
cost  may  be  expressed  as  a  cost  per  unit 
of  demand  or  as  a  cost  per  unit  of  con¬ 
sumption.  If  the  characteristics  of  the 
househeating  load  are  well  established  we 
can  express  the  cost,  when  determined, 
on  a  basis  of  either  unit  with  equal  readi¬ 
ness.  Then  if  we  have  determined  the 
production  costs  for  the  gas  consumed, 
and  the  servicing  or  customers’  costs  for 
househeating  installations,  we  are  pre¬ 
pared  to  determine  a  suitable  rate  for 
this  class  of  business,  or  to  determine  if 
an  existing  rate  will  prove  profitable. 

To  determine  accurately  the  additional 
distribution  costs  for  househeating  load 
we  must  first  ascertain  the  actual  amount 
of  increased  demand  upon  the  distribu¬ 
tion  system  and  then  the  costs  incurred 
in  providing  for  this  increased  demand. 

The  maximum  demand  for  each  and 
every  househeating  installation  is  readily 
determined.  But  from  the  standpoint 
of  the  distribution  capacity  required,  we 
should  know  the  maximum  coincident 
demand.  The  accurate  method  to  deter¬ 
mine  this  demand  would  be  to  install  re¬ 
cording  demand  meters  on  the  customers’ 
premises  of  all,  or  a  representative  por¬ 
tion  of  the  househeating  installations. 
The  installation  of  a  considerable  num¬ 
ber  of  demand  recording  meters  in  con¬ 
nection  with  Denver  househeating  instal¬ 


lations  for  the  winter  of  1924-1925,  was 
considered.  We  found  that  the  cost  of 
installing  these  meters  would  be  approxi¬ 
mately  $80.00  each.  For  100  installations, 
or  less  than  one-fourth  of  the  total 
househeating  customers  this  would 
amount  to  the  sum  of  $8,000.  In  ad¬ 
dition  to  this  initial  cost  there  would  be 
the  cost  of  replacing  charts  each  day  for 
several  months.  This  also  represented 
considerable  inconvenience  to  the  cus¬ 
tomers.  Many  of  them  had  complained 
of  the  inconvenience  occasioned  by  num¬ 
erous  calls  to  obtain  data  during  the  pre¬ 
vious  househeating  season.  After  con¬ 
sidering  these  difficulties  we  decided 
against  the  installation  of  demand  re¬ 
cording  meters.  As  a  consequence  we 
have  no  accurate  data  in  regard  to  the 
maximum  coincident  demand  of  our 
househeating  installations. 

We  did  however  take  daily  readings  of 
the  consumption  of  gas  for  21  househeat¬ 
ing  installations,  where  we  installed  sep¬ 
arate  meters  for  domestic  and  househeat¬ 
ing  appliances.  This  data  gave  us  the 
maximum  hours’  use  of  the  demand  over 
each  24  hours’  period  including  the  cold¬ 
est  day.  The  readings  were  taken  each 
day  at  the  same  hour.  All  of  these  in¬ 
stallations  were  thermostatically  con¬ 
trolled.  A  tabulation  of  this  data,  and  a 
graphic  chart  showing  daily  domestic 
consumption,  househeating  consumption 
and  mean  temperature,  was  drawn  up. 
This  data  was  interesting  but  from  the 
distribution  standpoint  gave  us  rather 


1047 


vague  information  in  regard  to  the  maxi¬ 
mum  coincident  demand. 

The  coldest  day,  December  20th, 
showed  the  maximum  hours’  use  of  the 
demand,  15.94  hours,  for  the  21  installa¬ 
tions.  This  indicated  that  the  maximum 
diversity  for  these  installations  could  not 
have  been  more  than  1.5  to  1.  We  should 
certainly  expect  to  find  less  diversity  in 
the  use  of  the  demand  between  the  hours 
of  6 :00  a.m.  and  10 :00  a.m.,  than  at 
other  times  during  the  24-hour  period. 
The  data  presented  at  the  last  convention 
by  Charles  A.  Munroe,  in  his  paper  on 
“Househeating”,  shows  a  considerably 
lower  diversity  in  the  use  of  the  demand 
during  the  morning  hours  than  at  other 
periods  of  the  day.  So  the  above  data 
merely  limits  the  diversity  factor  to  some 
point  below  1.5  to  1,  possibly  approxi¬ 
mately  1.25  to  1. 

It  is  apparent  that  an  accurate  deter¬ 
mination  of  the  maximum  coincident  de¬ 
mand  for  a  larger  number  of  installations 
can  only  be  obtained  at  considerable  ex¬ 
pense.  Two  factors  will  affect  this  di¬ 
versity  considerably  in  any  one  city. 
First,  the  colder  the  day  the  lower  the 
diversity,  and  this  would  vary  from  year 
to  year.  Second,  the  policy  in  determin¬ 
ing  the  demands  to  be  installed  would 
affect  the  diversity.  If  the  furnaces  have 
considerable  excess  capacity,  the  divers¬ 
ity  would  be  increased,  or  vice  versa.  So 
the  actual  value  of  a  very  carefully  de¬ 
termined  diversity  factor  for  househeat¬ 
ing  installations  in  one  city  for  one  sea¬ 
son,  is  very  questionable.  In  my  opinion 
our  results  in  determining  distribution 
capacity  would  be  reasonably  accurate  if 
we  estimated  a  diversity  of  1.25  to  1  for 
Denver  installations.  Apparently  this  fig¬ 
ure  would  not  apply  to  Chicago  installa¬ 
tions,  however,  where  the  average  maxi¬ 
mum  hours’  use  of  the  demand  for  43 
installations  was  12.2  hours,  and  the  ac¬ 
tually  measured  diversity  on  the  coldest 


day  for  the  same  installations  was  1.55 
to  1.  The  divergence  in  these  results 
would  indicate  that  considerable  differ¬ 
ence  in  the  diversity  factor  might  be  ex¬ 
pected  in  different  cities. 

If  we  agree  that  some  reasonable  value 
may  be  determined  or  estimated  for  a  city 
we  can  readily  estimate  the  maximum 
increased  demand  for  any  number  of 
househeating  installations.  If  our  diver¬ 
sity  for  Denver  is  taken  at  1.25  to  1  we 
may  expect  a  maximum  coincident  de¬ 
mand  of  80%  of  the  total  non-coincident 
demand  for  the  installations.  We  are  then 
interested  in  the  increase  in  distribution 
investment  required  to  provide  for  the 
increased  demand. 

It  is  probable  that  the  percentage  in¬ 
crease  in  distribution  investment  for  a 
certain  percentage  increased  demand 
would  not  be  the  same  for  all  types  of 
distribution  systems.  But  perhaps  a  dis¬ 
cussion  of  the  different  factors  affecting 
the  increased  distribution  investment  in 
Denver,  for  a  given  increase  in  demand 
will  be  of  interest. 

It  is  apparent  that  the  capacity  of  a 
given  length  of  main  is  not  proportional 
to  the  cost  of  the  main.  This  would  be 
true  if  we  adopted  a  standard  size  of 
pipe,  4"  for  instance,  and  then  simply 
added  another  4"  main  whenever  addi¬ 
tional  capacity  was  required.  If  we  in¬ 
stall  1000  feet  of  6"  main  at  a  cost  of 
$1569.00  we  have  a  capacity  of  8  M  cu.ft. 
per  hour,  allowing  1"  pressure  drop.  If 
we  install  1000  feet  of  24"  main  at  a 
cost  of  $9,040  we  have  a  capacity  of  250 
M  cu.ft.  per  hour,  allowing  1"  pressure 
drop.  Our  investment  has  been  multi¬ 
plied  by  5.76  whereas  our  capacity  has 
been  multiplied  by  31.2.  These  figures 
illustrate  the  difference  in  cost  per  unit 
of  demand  for  large  and  small  mains.  If 
we  consider  the  case  of  replacing  a  4" 
main  with  a  6"  main,  due  to  increased  de- 
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mand,  we  find  a  similar  result.  If  1000 
feet  of  4"  main  installed  costs  $1,155,  a 
similar  length  of  6"  main  will  cost  $1,569. 
If  we  replace  the  4"  main  with  the  6" 
main  our  total  expenditure  is  $1,155,  for 
the  4",  plus  $1,569,  for  the  6",  less  $650 
for  salvage  or  a  total  of  $2,074.  We  have 
increased  our  cost  from  $1,155  to  $2,074, 
or  an  80%  increase.  But  our  capacity 
for  a  given  pressure  drop  has  been  in¬ 
creased  175%.  Exceptional  costs  of  re¬ 
placement  due  to  traffic  conditions  or 
paved  streets  would  affect  these  results, 
but  on  the  average,  for  Denver  conditions, 
would  not  materially  affect  the  general 
conclusions.  The  additional  cost  in  pro¬ 
viding  for  increased  demands  on  supply 
mains  which  would  have  to  be  replaced 
would  be  considerably  less  than  the  per¬ 
centage  of  increased  capacity  required. 

In  the  case  of  the  supply  mains,  which 
are  largely  2"  mains  in  Denver,  we  have 
found  that  a  large  proportion  are  operat¬ 
ing  very  much  under  capacity  for  the  al¬ 
lowable  pressure  drops.  So  we  have 
added  househeating  demands  without  in¬ 
creasing  the  size  of  the  supply  mains  in 
most  cases.  When  the  allowable  pres¬ 
sure  drops  were  exceeded  the  cheaper 
method  was  to  install  cross  feeder  mains. 
A  typical  example  of  the  use  of  cross 
feeder  mains  will  explain  the  use  and 
give  some  idea  of  the  proportionate  cost 
of  increasing  capacity  by  this  method.  The 
example  given  is  a  typical  portion  of  the 
Denver  distribution  system,  and  is  a  dis¬ 
trict  where  a  large  number  of  house¬ 
heating  installations  were  made.  The 
method  of  increasing  the  capacity  of  this 
district  for  the  increased  demands  which 
is  shown  is  essentially  the  method  which 
we  used,  although  it  has  not  been  com¬ 
pleted  to  the  point  of  doubling  the  ca¬ 
pacity. 

Case  I  in  the  sketch  on  page  1036  shows 
a  typical  section  of  the  distribution  sys¬ 


tem  with  2"  supply  mains  and  4"  and  6" 
feeder  mains.  If  we  allow  24  customers 
to  each  block  with  an  average  maximum 
coincident  demand  of  20  cu.ft.  per  hour 
per  customer,  we  find  that  there  would  be 
approximately  3.2"  pressure  drop  from 
the  supply  point  to  the  lowest  pressure 
point  in  this  area. 

Case  II  shows  the  changes  required  in 
the  feeder  mains  to  provide  for  an  aver¬ 
age  maximum  coincident  demand  of  40 
cu.ft.  per  hour,  per  customer,  with  prac¬ 
tically  the  same  pressure  drop  of  3.2" 
from  the  point  of  supply  to  the  low  pres¬ 
sure  point.  This  increase  in  capacity  is 
provided  by  replacing  1200  feet  of  6" 
with  8"  main,  and  adding  350  feet  of  8" 
main  and  1750  feet  of  6"  main. 

The  total  investment  in  Case  I  is 
$15,943.  The  total  investment  in  Case  II 
is  $20,223,  but  if  we  include  the  original 
cost  of  the  6"  main  removed  less  the  sal¬ 
vage  value,  the  total  cost  of  the  system 
may  be  taken  as  $21,023.  The  invest¬ 
ment  cost  including  that  portion  charge¬ 
able  to  replacement  reserve  has  been  in¬ 
creased  31.9%,  whereas  the  capacity  of 
this  section  of  the  distribution  system 
has  been  increased  100%  for  the  same 
pressure  drop. 

This  section  is  fairly  typical  of  our 
distribution  system  and  the  above  case  in¬ 
dicates  that  we  may  increase  the  capaci¬ 
ties  materially  for  relatively  small  ex¬ 
penditures  in  distribution  investment. 

Another  factor  to  be  considered  in  es¬ 
timating  the  cost  of  increased  distribu¬ 
tion  capacity  for  househeating  loads  is 
the  fact  that  the  introduction  of  the  in¬ 
stallations  will  be  localized  largely  for  a 
considerable  period  in  the  future  into 
certain  districts.  Hence,  in  doubling  our 
present  sales  through  househeating,  with 
a  possible  increase  of  maximum  demand 
35%,  the  increases  in  demands  may  be 
localized  to  a  very  small  portion  of  our 
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distribution  system.  It  is  evident  that 
we  can  provide  for  increasing  the  capac¬ 
ity  of  our  system  four  or  five  hundred 
per  cent  in  a  small  district  at  the  expense 
of  increasing  our  investment  a  relatively 
small  amount.  We  find  that  in  Denver 
we  have  installed  62%  of  the  househeat¬ 
ing  installations,  in  an  area  representing 
15%  of  the  distribution  system,  although 
our  sales  efforts  have  been  in  no  way 
confined  to  this  small  area.  There  is  no 
apparent  reason  why  we  should  not  ex¬ 
pect  this  localization  to  follow  a  similar 
proportion  in  its  distribution  if  we  were 
to  increase  the  number  of  installations 
materially. 

To  summarize  the  points  in  the  above 
discussion  of  our  brief  experience  with 
househeating  in  Denver  insofar  as  it  af¬ 
fects  the  distribution  system,  we  have 
found  that : — 

j'f 

1.  The  little  data  available  indicates  a 


small  diversity  factor  in  the  use  of  the 
househeating  demands  on  the  coldest  day, 
between  1.5  to  1  and  1  to  1.  The  ex¬ 
pense  and  inconvenience  involved  and  the 
probable  variation  of  this  factor  for  vari¬ 
ous  reasons,  leads  us  to  believe  that  the 
profitability  of  an  accurate  determination 
of  this  factor  is  doubtful. 

2.  The  increase  in  distribution  invest¬ 
ment  due  to  the  househeating  load  should 
be  relatively  much-  less  than  the  increase 
in  maximum  demand,  due  to : — 

a.  The  decreased  cost  per  unit  of  ca¬ 
pacity  as  the  sizes  of  mains  are  in¬ 
creased. 

b.  The  possibility  of  increasing  main 
capacities  by  use  of  additional  feed¬ 
er  mains,  with  a  proportionately 
smaller  increased  investment. 

c.  The  localization  of  house-heating 
installations  to  comparatively  small 
areas  of  the  distribution  system. 


CASE  I. 

24  Customers  per  block. 

Average  maximum  coincident  demand  20  cu.ft.  per  hour  per  customer. 
Pressure  drop — 3.2"  from  supply  point  to  low  pressure  point. 

Distribution  Investment : — 

14,400  ft.  2"  steel  main  @  $  .429  $6,175.00 

1,400  ft.  4"  C.  I.  main  @  $1,155  $1,618.00 

5,200  ft.  6"  C.  I.  main  @  $1,569  $8,150.00 

Total  Investment  $15,943.00 

CASE  II. 

24  Customers  per  block. 

Average  maximum  coincident  demand  40  cu.ft.  per  hour  per  customer. 
Pressure  drop — 3.2"  from  supply  point  to  low  pressure  point. 


14,400  ft.  2"  steel  main  @  $  .429  $6,175.00 

1,400  ft.  4"  C.  I.  main  @  $1.55  $1,618.00 

5,750  ft.  6"  C.  I.  main  @  $1,569  $9,010.00 

1,550  ft.  8"  C.  I.  main  @  $2,204  $3,420.00 


Total  Investment  $20,223.00 

1,200  ft.  C.  I.  main  removed — Original  Cost  $1,880.00 


$22,103.00 

Salvage  value  of  6"  main  $  1,080.00 


Total  Investment  including  portion  chargeable  to 

replacement  reserve  •  $21,023.00 
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DISCUSSION 


A.  I.  Snyder  (Detroit,  Mich.)  :  For  the 
thirty-two  days  following  August  fif¬ 
teenth,  in  which  there  were  a  great  many 
very  bad  rainy  days,  we  averaged  a  mile 
of  cast  iron  pipe  laid  a  day.  That  in¬ 
cluded  four  inch  to  twenty-four  inch 
sizes.  In  regard  to  that  part  of  Mr. 
Umstead’s  report  concerning  Detroit’s 
experience  with  the  cement  joint  on  the 
large  sizes,  at  the  time  of  the  gathering 
of  the  distribution  men  in  Detroit,  we 
were  getting  started  on  some  of  our 
larger  sized  work  and  were  very  much 
concerned  with  the  type  of  joint  that  we 
would  use  on  the  larger  sizes.  Our  ex¬ 
perience  during  1923  and  1924  with  the 
use  of  cement  joints  had  not  been  so 
good.  We  had  not  been  able  to  make  a 
successful,  100  per  cent  cement  joint  and 
had  adopted  the  combination  cement  and 
lead-wool  joint.  The  winter  of  1924  to 
1925  developed  a  great  many  leaks  in 
the  twenty-four-inch  lines,  particularly 
where  we  make  the  combination  joint, 
although  every  joint  had  been  tested 
thoroughly  with  soapsuds  at  twenty-five 
pounds  before  it  had  been  backfilled. 

The  analysis  of  these  failures  showed 
that  the  joints  had  been  made  either  dur¬ 


ing  extremely  hot  weather  or  the  soil 
conditions  were  so  bad  that  the  trenches 
had  caved  in  or  soft  bottom  had  affected 
to  some  extent  the  making  of  the  joint, 
and  when  the  distribution  men  were  in 
Detroit  we  had  set  up  in  our  storehouse 
yard  a  number  of  lengths  of  pipe  and  ex¬ 
perimented  in  making  cement  joints  in 
various  ways.  I  am  very  glad  to  be  able 
to  say  we  now  believe  that  we  have  been 
able  to  make  100  per  cent  cement  joints 
and  get  100  per  cent  success  with  them. 
On  one  weekly  report  about  two  weeks 
ago  we  had  tested  some  322  cement 
joints  with  only  one  leak.  We  thought 
that  was  about  the  best  record  we  could 
expect  to  get.  We  have  on  each  of  the 
gangs  a  specially  instructed  cadet  engi¬ 
neer  whose  duties  are  to  watch  carefully 
every  bit  of  the  operation  concerning  the 
making  of  the  joint,  the  cleaning  of  the 
pipe,  both  spigot  and  bell,  the  mixing  of 
the  cement  and  proper  quantities  of 
water  and  the  time  elapsed  from  the  time 
the  first  drops  of  water  get  on  the  ce¬ 
ment  until  the  joint  is  completely  made. 
The  details  of  the  making  of  that  joint 
are  in  special  instructions  that  we  send 
out  to  the  gangs  and  which  is  reproduced 
on  following  page. 
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SPECIFICATIONS  FOR  12"  JOINTS 


JOB  NO . 

DISTRICT  . . 

. FEET . INCH  C.  I.  PIPE 

. FEET .  INCH  C.  I.  PIPE 

ON . 

FROM .  TO . 

1.  The  bell  and  spigot  must  be  cleaned  thoroughly — surface  free  from  scale. 
This  cleaning  must  be  done  with  a  wire  brush  and  far  enough  in  advance  of 
the  pipe  laying  to  avoid  rushing.  Immediately  before  placing  in  trench  the 
bell  and  spigot  end  must  be  thoroughly  washed. 

2.  The  cement  and  sand  must  be  screened  through  a  20-mesh  sieve — sharp  sand 
must  be  used. 

3.  The  shoulder  of  the  bell  must  be  “buttered”  with  a  layer  of  a  cement  mixture 
— 1.8  lbs.  cement — .6  lbs.  sand — .45  lbs.  ironite  and  .4  lbs.  water — of  a  suffi¬ 
cient  thickness  to  prevent  the  occurrence  of  any  open  spaces  between  the 
shoulder  of  the  bell  and  spigot  end  of  the  pipe  when  the  pipe  is  shoved  home 
as  far  as  possible. 

4.  The  spigot  end  of  the  pipe  must  be  centered  by  two  5/16"  x  J^"x  1  y2"  steel 
blocks  to  insure  the  proper  spacing  in  the  bell,  and  the  pipe  made  firm  by 
driving  two  wooden  wedges  into  the  joint  near  the  top. 

5.  The  pipe  must  be  secured  in  place  before  the  next  length  is  laid  by  tamping 
earth  about  the  pipe,  completely  covering  over  as  much  of  the  pipe  as  is  pos¬ 
sible,  leaving  sufficient  room  to  complete  the  joint. 

6.  As  soon  as  the  pipe  is  laid  the  exposed  sections  must  be  wrapped  with  burlap 
and  kept  wet  until  the  trench  is  backfilled. 

7.  The  first  cement  must  be  left  three  to  four  hours  to  take  the  initial  set  before 
the  joint  can  be  completed. 

8.  After  the  “buttered”  cement  has  taken  the  initial  set  the  joint,  inside,  must  be 
thoroughly  wet  and  the  excess  of  water  swabbed  out  from  the  bottom.  The 
remainder  of  the  joint  can  be  then  filled  with  the  cement  mixture — 10  lbs.  of 
cement — 3.3  lbs.  of  sand — .5  lbs.  of  ironite  and  2.7  lbs.  of  water — by  insert¬ 
ing  it  with  the  hands,  using  rubber  gloves.  The  joint  must  be  completely  filled 
with  the  material.  Hemp  must  then  be  used  to  compact  the  material.  The 
hemp  must  be  two  strands  twisted  tightly  together  and  must  be  forced  home 
thoroughly  by  hand  using  mallet  and  caulking  tool  in  such  a  manner  so  as  not 
to  force  any  cement  out  of  the  joint  and  to  insure  proper  packing.  The  joint 
must  then  be  filled  with  the  cement  mixture,  flush  with  the  face  of  the  bell. 

9.  As  soon  as  the  joint  is  made  the  pipe  must  be  covered  again  with  burlap  and 
kept  wet  until  the  trench  is  backfilled. 

10.  The  main  must  be  tested  with  air  at  a  pressure  of  25  pounds,  using  soap  suds 
to  locate  the  leaks. 

11.  The  joints  that  leak  must  be  repaired  by  digging  out  the  cement  to  a  depth  of 
1J4",  refilling  with  cast  lead  and  caulking  according  to  our  standard  practice. 
A  leak  clamp  must  be  used  on  each  repaired  joint. 

12.  The  most  efficient  way  of  making  cement  joints  is  to  lay  the  pipe  in  the  A.M., 
complete  the  joint  making  in  the  P.M.,  test  the  following  morning  and  back¬ 
fill  immediately.  This  procedure  should  be  adhered  to  whenever  possible. 
Note:  The  amount  of  water  needed  in  the  above  mixture  will  depend  upon 

the  moisture  content  of  the  sand  and  the  temperature  of  the  mix.  Care 
must  be  taken  that  too  much  water  is  not  added,  as  dry  cement  should 
never  be  added  after  the  mixing  has  been  started. 

Note:  Ironite  is  a  mixture  of  97%  pulverized  iron  and  3%  sal  ammoniac. 
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SPECIFICATIONS  FOR  16"  JOINTS 

JOB  NO . 

DISTRICT  . 

.  FEET .  INCH  C.  I.  PIPE 

.  FEET . INCH  C.  I.  PIPE 

ON . 

FROM .  TO . 

1.  The  bell  and  spigot  must  be  cleaned  thoroughly — surface  free  from  scale. 
This  cleaning  must  be  done  with  a  wire  brush  and  far  enough  in  advance  of 
the  pipe  laying  to  avoid  rushing.  Immediately  before  placing  in  trench  the 
bell  and  spigot  end  must  be  thoroughly  washed. 

2.  The  cement  and  sand  must  be  screened  through  a  20-mesh  sieve — sharp  sand 
must  be  used. 

3.  The  shoulder  of  the  bell  must  be  “buttered”  with  a  layer  of  a  cement  mix¬ 
ture — 2.4  lbs.  cement,  .8  lbs.  sand,  .6  lbs.  ironite  and  .53  lbs.  water — of  a 
sufficient  thickness  to  prevent  the  occurrence  of  any  open  spaces  between  the 
shoulder  of  the  bell  and  spigot  end  of  the  pipe  when  the  pipe  is  shoved  home 
as  far  as  possible. 

4.  The  spigot  end  of  the  pipe  must  be  centered  by  two  x  x  1J4"  steel 
blocks  to  insure  the  proper  spacing  in  the  hell,  and  the  pipe  made  firm  by  driv¬ 
ing  two  wooden  wedges  into  the  joint  near  the  top. 

5.  The  pipe  must  be  secured  in  place  before  the  next  length  is  laid  by  tamping 
earth  about  the  pipe,  completely  covering  over  as  much  of  the  pipe  as  is  possi¬ 
ble,  leaving  sufficient  room  to  complete  the  joint. 

6.  As  soon  as  the  pipe  is  laid  the  exposed  sections  must  be  wrapped  with  burlap 
and  kept  wet  until  the  trench  is  backfilled. 

7.  The  first  cement  must  be  left  three  to  four  hours  to  take  the  initial  set  before 
the  joint  can  be  completed. 

8.  After  the  “buttered”  cement  has  taken  the  initial  set  the  joint,  inside,  must  be 
thoroughly  wet  and  the  excess  of  water  swabbed  out  from  the  bottom.  The 
remainder  of  the  joint  can  be  then  filled  with  the  cement  mixture — 14  lbs. 
of  cement,  4.6  lbs.  of  sand,  .7  lbs.  of  ironite  and  3.7  lbs.  of  water — by  in¬ 
serting  it  with  the  hands,  using  rubber  gloves.  The  joint  must  be  completely 
filled  with  the  material.  Hemp  must  then  be  used  to  compact  the  material. 
The  hemp  must  be  two  strands  twisted  tightly  together  and  when  once  started 
it  must  be  forced  home  thoroughly  by  means  of  the  air  hammer  in  such  a 
manner  so  as  not  to  force  any  cement  out  of  the  joint  and  to  insure  proper 
packing.  The  joint  must  then  be  filled  with  the  cement  mixture,  flush  with 
the  face  of  the  bell. 

9.  As  soon  as  the  joint  is  made  the  pipe  must  be  covered  again  with  burlap  and 
kept  wet  until  the  trench  is  backfilled. 

10.  The  main  must  be  tested  with  air  at  a  pressure  of  25  pounds. 

11.  The  joints  that  leak  must  be  repaired  by  digging  out  the  cement  to  a  depth 
of  lj^",  refilling  with  cast  lead  and  caulking  according  to  our  standard  prac¬ 
tice.  A  leak  clamp  must  be  used  on  each  repaired  joint. 

12.  The  most  efficient  way  of  making  cement  joints  is  to  lay  the  pipe  in  the  A.M., 
complete  the  joint  making  in  the  P.M.,  test  the  following  morning  and  back¬ 
fill  immediately.  This  procedure  should  be  adhered  to  whenever  possible. 
Note:  The  amount  of  water  needed  in  the  above  mixture  will  depend  upon 

the  moisture  content  of  the  sand  and  the  temperature  of  the  mix.  Care 
must  be  taken  that  too  much  water  is  not  added,  as  dry  cement  should 
never  be  added  after  the  mixing  has  been  started. 

Note:  Ironite  is  a  mixture  of  97%  pulverized  iron  and  3%  sal  ammoniac. 
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SPECIFICATIONS  FOR  20"  JOINTS 

TOB  NO . 

DISTRICT  . 

. FEET . . . INCH  C.  I.  PIPE 

. FEET . INCH  C.  I.  PIPE 

ON . . . 

FROM .  TO . 

1.  The  bell  and  spigot  must  be  cleaned  thoroughly — surface  free  from  scale. 
This  cleaning  must  be  done  with  a  wire  brush  and  far  enough  in  advance  of 
the  pipe  laying  to  avoiding  rushing.  Immediately  before  placing  in  trench 
the  bell  and  spigot  end  must  be  thoroughly  washed. 

2.  The  cement  and  sand  must  be  screened  through  a  20-mesh  sieve — sharp  sand 
must  be  used. 

3.  The  shoulder  of  the  bell  must  be  “buttered"  with  a  layer  of  a  cement  mix¬ 
ture — 3  lbs.  cement,  1.0  lbs.  sand,  .75  lbs.  of  ironite  and  .66  lbs.  water — of  a 
sufficient  thickness  to  prevent  the  occurrence  of  any  open  spaces  between  the 
shoulder  of  the  bell  and  spigot  end  of  the  pipe  when  the  pipe  is  shoved  home 
as  far  as  possible. 

4.  The  spigot  end  of  the  pipe  must  be  centered  by  two  J4"  x  y2 "  x  1J4"  steel 
blocks  to  insure  the  proper  spacing  in  the  bell. 

5.  The  pipe  must  be  secured  in  place  by  tamping  earth  about  it  before  the  next 
length  is  laid,  completely  covering  over  as  much  of  the  pipe  as  is  possible, 
leaving  sufficient  room  to  complete  the  joint. 

6.  As  soon  as  the  pipe  is  laid  the  exposed  sections  must  be  wrapped  with  burlap 
and  kept  wet  until  the  trench  is  backfilled. 

7.  As  soon  as  the  pipe  is  made  firm,  the  soft  cement  must  be  removed  from  the 

inside  of  the  joint  to  a  depth  of  This  crevice  must  be  immediately  filled 

with  a  mixture  of  1.6  lbs.  ironite,  .55  lbs.  cement  and  .29  lbs.  water,  and 
painted  over  with  an  ironite  wash — 1.6  lbs.  ironite  and  sufficient  water  to  wet 
it  thoroughly.  For  work  inside  the  pipe  it  will  be  necessary  to  use  common 
salt  instead  of  sal  ammoniac  with  the  iron  filings. 

8.  The  first  cement  must  be  left  three  to  four  hours  to  take  the  initial  set  before 
the  joint  can  be  completed. 

9.  After  the  “buttered"  cement  has  taken  the  initial  set  the  joint,  inside,  must 
be  thoroughly  wet  and  the  excess  water  swabbed  out  from  the  bottom.  The 
remainder  of  the  joint  can  then  be  filled  with  a  mixture  of  23.3  lbs.  cement, 
7.8  lbs.  sand,  1.2  lbs.  ironite  and  5.8  lbs.  water — by  inserting  it  with  the  hands, 
using  rubber  gloves.  The  joint  must  be  completely  filled  with  the  material. 
Hemp  must  be  used  to  compact  the  material.  The  hemp  must  be  two  strands 
twisted  tightly  together  and  when  once  started  it  must  be  forced  home  thor¬ 
oughly  by  means  of  the  air  hammer,  in  such  a  manner  so  as  not  to  force  any 
cement  out  of  the  joint  and  to  insure  proper  packing.  The  joint  must  then 
be  filled  with  the  cement  mixture,  flush  with  the  face  of  the  bell. 

10.  As  soon  as  the  joint  is  made  the  pipe  must  be  covered  again  with  burlap  and 
kept  wet  until  the  trench  is  backfilled. 

11.  The  main  must  be  tested  with  air  at  a  pressure  of  25  pounds. 

12.  The  joints  that  leak  must  be  repaired  by  digging  out  the  cement  to  a  depth 
of  1 J2"  and  refilling  with  cast  lead,  caulking  according  to  our  standard  prac¬ 
tice.  A  leak  clamp  must  be  used  on  each  repaired  joint. 

13.  The  most  efficient  way  of  making  cement  joints  is  to  lay  the  pipe  in  the  A.M., 
complete  the  joint  making  in  the  P.M.,  test  the  following  morning,  and  back¬ 
fill  immediately.  This  procedure  should  be  adhered  to  whenever  possible. 
Note :  The  amount  of  water  needed  in  the  above  mixture  will  depend  upon 

the  moisture  content  of  the  sand  and  the  temperature  of  the  mix. 
Care  must  be  taken  that  too  much  water  is  not  added,  as  dry  cement 
should  never  be  added  after  mixing  has  been  started. 

Note:  Ironite  is  a  mixture  of  97%  pulverized  iron  and  3%  sal  ammoniac. 


1055 


Slocxs  //V  //as  £ho  or  P/Af 

JCAiM  /~-/M 


Cmomm  Jrcr/or/  or  Caroperrro  «/t w*T 

Jcnr  6'"/T~ 


/MAM* 

CMAMf/Vr 

MM* 

JUMP 

S/S* 

/MOT//TM 

MTS* 

tnrrr* 

diox. 

Yamh 

z 

fx  i'x/f  Mrrre  Slocks 

4mt. 

•Smscm/pt/oa/ « 

•S/MM.  OP  PfATALt/AM.  • 

Slocxs  /*v  Hum  £*0  or  Ph>m 
Merer  /•■/r- 


Merer  *'-/r~ 


SZT* 

Crr/r*r 

/o.s0 

Saa/O 

/O  oz 

Yam* 

sar~ 

AToh/tm 

AS0 

tVrrre 

z 

Terre  Aeoceee 

Prrr 

*  Spacm/pt/osy  • 

£/ee  or  A/atAP/ac  • 

i 


1056 


SPECIFICATIONS  FOR  24"  JOINTS 

JOB  NO . 

DISTRICT  . 

. FEET .  INCH  C.  I.  PIPE 

. FEET . INCH  C.  I.  PIPE 

ON . 

FROM .  TO . 

1.  The  bell  and  spigot  must  be  cleaned  thoroughly — surface  free  from  scale. 
This  cleaning  must  be  done  with  a  wire  brush  and  far  enough  in  advance  of 
the  pipe  laying  to  avoid  rushing.  Immediately  before  placing  in  trench  the 
bell  and  spigot  end  must  be  thoroughly  washed. 

2.  The  cement  and  sand  must  be  screened  through  a  20-mesh  sieve — sharp  sand 
must  be  used. 

3.  The  shoulder  of  the  bell  must  be  “buttered"  with  a  layer  of  a  cement  mix¬ 
ture — 3.6  lbs.  cement,  1.2  lbs.  sand,  .87  lbs.  of  ironite  and  1  lb.  water — of  a 
sufficient  thickness  to  prevent  the  occurrence  of  any  open  spaces  between  the 
shoulder  of  the  bell  and  spigot  end  of  the  pipe  when  the  pipe  is  shoved  home 
as  far  as  possible. 

4.  The  spigot  end  of  the  pipe  must  be  centered  by  two  9/16"  x  y2"  x  1J4"  steel 
blocks  to  insure  the  proper  spacing  in  the  bell. 

o.  The  pipe  must  be  secured  in  place  by  tamping  earth  about  it  before  the  next 
length  is  laid,  completely  covering  over  as  much  of  the  pipe  as  is  possible, 
leaving  sufficient  room  to  complete  the  joint. 

6.  As  soon  as  the  pipe  is  laid  the  exposed  sections  must  be  wrapped  with  burlap 
and  kept  wet  until  the  trench  is  backfilled. 

7.  As  soon  as  the  pipe  is  made  firm,  the  soft  cement  must  be  removed  from  the 
inside  of  the  joint  to  a  depth  of  J6".  This  crevice  must  be  immediately  filled 
with  a  mixture  of  1.8  lbs.  ironite  and  .6  lbs.  cement  and  .3  lbs.  water,  and 
painted  over  with  an  ironite  wash — 1.8  lbs.  ironite  and  sufficient  water  to  wet 
it  thoroughly.  For  work  inside  the  pipe  it  will  be  necessary  to  use  common 
salt  instead  of  sal  ammoniac  with  the  iron  filings. 

8.  The  first  cement  must  be  left  three  to  four  hours  to  take  the  initial  set  before 
the  joint  can  be  completed. 

9.  After  the  “buttered"  cement  has  taken  the  initial  set  the  joint,  inside,  must 
be  thoroughly  wet  and  the  excess  water  swabbed  out  from  the  bottom.  The 
remainder  of  the  joint  can  then  be  filled  with  a  mixture  of  28  lbs.  cement, 
9.3  lbs.  sand,  1.4  lbs.  ironite  and  7.3  lbs.  water — by  inserting  it  with  the  hands, 
using  rubber  gloves.  The  joint  must  he  completely  filled  with  the  material. 
Hemp  must  be  used  to  compact  the  material.  The  hemp  must  be  three  strands 
twisted  tightly  together  and  when  once  started  it  must  be  forced  home  thor¬ 
oughly  by  means  of  the  air  hammer,  in  such  a  manner  so  as  not  to  force  any 
cement  out  of  the  joint  and  to  insure  proper  packing.  The  joint  must  then 
be  filled  with  the  cement  mixture,  flush  with  the  face  of  the  bell. 

10.  As  soon  as  the  joint  is  made  the  pipe  must  be  covered  again  with  burlap  and 
kept  wet  until  the  trench  is  backfilled. 

11.  The  main  must  be  tested  with  air  at  a  pressure  of  25  pounds. 

12.  The  joints  that  leak  must  be  repaired  by  digging  out  the  cement  to  a  depth 
of  1  Yz"  and  refilling  with  cast  lead,  caulking  according  to  our  standard  prac¬ 
tice.  A  leak  clamp  must  be  used  on  each  repaired  joint. 

13.  The  most  efficient  way  of  making  cement  joints  is  to  lay  the  pipe  in  the  A.M., 
complete  the  joint  making  in  the  P.M.,  test  the  following  morning  and  back¬ 
fill  immediately.  This  procedure  should  be  adhered  to  whenever  possible. 
Note:  The  amount  of  water  needed  in  the  above  mixture  will  depend  upon 

the  moisture  content  of  the  sand  and  the  temperature  of  the  mix. 
Care  must  be  taken  that  too  much  water  is  not  added,  as  dry  cement 
should  never  be  added  after  mixing  has  been  started. 

Note:  Ironite  is  a  mixture  of  97%  pulverized  iron  and  3%  sal  ammoniac. 
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The  joints  are  protected  from  the  heat 
by  burlap  sacks  kept  moist.  The  test  is 
put  on  the  following  day,  twenty- four 
hours  approximately  after  the  joint  is 
made.  Every  joint  that  has  tested  tight 
has  remained  tight.  Whether  our  next 
winter’s  experience  is  going  to  tell  us  any¬ 
thing  different  or  not.  we  don’t  know.  We 
have  great  hopes  that  these  joints  are 
going  to  remain  tight.  I  see  Mr.  Vin¬ 
cent  smiling  here  and  I  think  I  can  give 
him  a  little  something  more  to  smile 
about.  There  was  a  lot  of  talk  about  how 
much  the  cement  joint  would  stand.  Mr. 
Bates,  you  remember  that  we  had  set  up 
a  section  of  pipe,  made  a  cement  joint, 
welded  in  the  end  of  each  (inside)  sec¬ 
tion  of  pipe  a  disc  and  proceeded  to  pump 
it  up  with  hydraulic  pumps  to  see  what 
would  break.  The  pipe  broke  at  about 
165  pounds.  That  was  the  number  two 
bell.  We  think  that  the  joint  is  plenty 
strong  enough  to  stand  anything  when  we 
say  it  is  probably  good  for  twenty-five 
pounds. 

We  feel  now  that  our  program  for  next 
year  will  be  substantially  bigger  than  the 
one  we  are  now  in ;  for  the  pipe,  twelve  to 
twenty- four  inches  in  size ;  that  we  will 
use  the  number  two  bell  with  100  per  cent 
cement  and  by  100  per  cent  cement  we 
mean  100  per  cent — there  is  no  yarn  in 
the  back  of  it.  It  is  used  in  all  places 
except  street  car  tracks,  railway  crossings 
and  where  we  have  very  soft,  runny  sand, 
almost  like  quicksand.  In  those  places 
we  propose  to  use  the  plain-end  pipe  with 
the  dresser-coupling.  Our  experience  with 
the  cost  of  the  cement  joint  as  compared 
with  the  cost  of  the  plain-end  pipe  with 
dresser-coupling  on  the  twenty- four  inch 
size  is  $1.00  per  foot  of  pipe  in  favor  of 
the  cement  joint. 

Mr.  E.  Heil  (Chicago)  :  Mr.  Snyder 
touched  on  the  question  of  soil  condi¬ 
tions.  I  would  like  to  know  whether 


any  soil  conditions  or  blocking  has  been 
taken  into  consideration  in  laying  with 
cement  joints? 

Mr.  Snyder:  The  trench  is  graded 
carefully  and  blocking  is  placed  behind 
each  bell  and  wedges  are  placed  on  either 
side  of  the  barrel  of  the  pipe  to  hold  the 
pipe  in  a  very  rigid  position.  I  might 
cite  one  instance  of  seven  failures  out  of, 
I  think,  5S  or  59  joints  that  were  tested 
in  one  section  of  main  and  these  seven 
failures  were  all  due  to  carelessness  on 
the  part  of  the  cadet  engineer  and  fore¬ 
man  in  that  particular  piece  of  work 
who  had  not  been  thoroughly  trained  at 
that  early  date  in  the  season,  because 
there  had  been  a  little  cave-in  and  dis¬ 
torted  the  pipeline  after  the  first  cement 
buttering  had  been  put  into  the  back  of 
the  bell  onto  which  we  place  home  the 
spigot.  We  allow  that  first  buttering  of 
cement  to  get  its  initial  set  and  during 
the  time  that  we  were  waiting  for  that 
cement  buttering  to  get  set,  this  line  had 
been  disturbed.  The  gist  of  the  joint 
had  been  made  strictly  in  accordance 
with  instructions,  but  every  one  there 
had  been  a  failure.  So  that  extreme  care 
is  necessary  to  see  that  the  pipe  is  not 
disturbed  from  the  time  that  you  make 
the  joint  until  the  joint  is  completed 
and  then  protected  for  some  hours. 

F.  S.  Dunn  (Albany)  :  The  speaker 
spoke  of  testing  pipes  at  the  end  of 
twenty-four  hours.  I  wanted  to  ask  him 
whether  in  laying*,  for  example,  a  twen¬ 
ty-four  inch  line,  he  laid  it  continuously 
day  after  day.  In  doing  so  I  don’t  un¬ 
derstand  how  he  would  make  the  test 
on  a  twenty-four  hour  set. 

Mr.  Snyder:  The  section  of  pipe  is 
laid  up  in  the  trench.  The  buttering  in 
the  back  of  the  heel  is  made  in  the  morn¬ 
ing,  as  early  as  we  can  get  the  line  of 
pipe  ready  for  the  lowering.  The  joint 
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itself  is  made  usually  late  in  the  after¬ 
noon  if  it  is  a  hot  day,  or  if  it  is  a  cool 
day  most  any  time  in  the  afternoon.  The 
pipe  is  then  not  disturbed  by  more  pipe 
being  placed  up  against  it  until  the  fol¬ 
lowing  morning.  Once  the  joint  is  com¬ 
pleted,  the  pipe  is  not  molested  by  more 
pipe  following  immediately  but  more 
trench  is  prepared;  after  the  joints  are 
made  blocking  is  placed.  We  use  cranes 
mounted  on  trucks  or  caterpillars,  so  the 
actual  time  between  the  lowering  of  pipe 
is  not  very  great.  The  length  of  pipe  is 
put  into  the  trench  each  morning  and 
the  day’s  procedure  follows,  so  that  on 
a  given  job  we  may  run  four  to  five  hun¬ 
dred  feet  per  day. 

Mr.  Dunn:  As  I  understand  your  ex¬ 
planation,  that  would  mean  a  test  after 
the  cement  had  about  fourteen  to  sixteen 
hours  to  set? 

Mr.  Snyder:  It  usually  is  fourteen  to 
sixteen  hours.  We  try  to  stretch  it  to 
twenty-four  if  we  can. 

Mr.  Dunn:  We  have  had  considerable 
experience  with  the  making  of  cement 
joints  in  Albany.  In  fact,  we  feel  that 
the  cement  joint  is  a  success.  We  have 
been  making  them  for  a  number  of  years 
and  in  cast  iron  pipe  we  use  nothing  else 
unless  it  is  an  emergency  work  or  lay¬ 
ing  under  street  car  tracks  where  the 
backfill  wants  to  be  made  promptly.  I 
would  like  to  cite  one  case  of  about  half 
a  mile  of  twelve-inch  main  that  we  laid 
some  thirteen  years  ago.  We  have  been 
unable  to  find  a  leak  on  that  line  of  main 
to  this  day.  Not  having  discovered  any 
through  gas  coming  to  the  surface,  we 
have  dug  up  a  number  of  joints  along 
the  line  and  find  them  perfect.  That  line 
has  had  five  pounds  pressure  on  it.  It 
is  a  booster  line  and  has  had  a  maximum 
of  five  pounds  pressure.  In  fact  has 
had  five  pounds  pressure  a  great  deal  of 
the  time. 


We  have  had  some  failures  on  cement 
joints  on  sixteen-inch  line,  but  we  felt 
sure  we  knew  the  cause  of  that  and  we 
have  remedied  the  difficulty.  It  was  a 
question  of  backfill,  puddling  and  soften¬ 
ing  of  the  ground  and  causing  the  de¬ 
pressions  in  the  main  before  the  cement 
was  thoroughly  set. 

Our  results  have  been  very  satisfac¬ 
tory  in  all  sizes  of  cast  iron  main.  We 
are  making  and  continuing  to  make  the 
cement  joint  up  to  and  including  sixteen- 
inch  size.  We  do  have  a  percentage  of 
leaky  joints,  small  pinhole  leaks  appear¬ 
ing,  probably  might  be  from  five,  some¬ 
times  as  high  as  eight  per  cent  of  the 
work  during  the  day.  Those  we  really 
have  to  finish  up  with  lead-wool,  but  as 
a  whole  the  cement  joint  has  been  en¬ 
tirely  successful  with  us. 

Mr.  Haftenkamp:  Will  you  enlarge  on 
this  particular  joint  that  has  been  run¬ 
ning  thirteen  years  to  your  knowledge? 

Mr.  Dunn:  It  is  a  cement  joint. 

Mr.  Haftenkamp:  What  type? 

Mr.  Dunn:  We  have  used  nothing  but 
the  number  one  bell.  We  have  used  no 
number  twos  in  our  entire  construction. 

N.  G.  Caputi  (Salem,  Mass.)  :  We  have 
had  experience  with  cement  joints  in 
Salem  on  all  sizes  of  pipes  and  to  date 
we  are  glad  to  say  that  everything  is 
satisfactory  and  we  are  having  very 
good  results.  There  is  one  instance  I 
want  to  speak  of  in  connection  with  Mr. 
Umstead’s  last  question  regarding  the 
making  up  of  a  cement  joint  at  the  head 
of  resurfacing  work.  In  Salem  about  a 
year  ago  last  August,  we  were  obliged 
to  lay  a  sixteen-inch  main  across  the 
railroad  track  and  along  one  of  the  main 
streets.  The  railroad  was  a  main  line 
running  from  Boston  to  Maine  and  was 
located  close  to  tidewater.  We  had  to 
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get  our  main  across  the  railroad  tracks 
during  the  night  and  were  obliged  at 
that  particular  location  to  drop  down 
about  fifteen  feet  due  to  various  condi¬ 
tions  existing  there.  In  going  down  the 
fifteen  feet  we  thought  it  best  at  that 
point  to  use  a  lead  joint.  On  the  riser 
that  is  coming  up  from  fifteen  feet,  to 
within  the  regular  grade,  we  used  ce¬ 
ment.  We  had  about  three  hours’  time 
after  midnight  to  make  those  joints.  I 
believe  there  were  seven  joints  alto¬ 
gether  and  three  o’clock  in  the  morning 
the  express  went  through ;  so  you  see 
our  time  was  quite  limited.  After  com¬ 
ing  up  to  within  the  normal  depth,  we 
used  cement  joints  at  the  head  of  the 
city  resurfacing  work  and  I  am  glad  to 
say,  to  date,  that  we  passed  through  one 
winter  and  two  summers  and  we  have 
not  had  a  failure  of  any  kind. 

The  lead-wool  joint  which  was  made 
below  tidewater  was  made  in  record 
time  on  account  of  the  tide  conditions 
affecting  us  there.  We  had  both  the 
tide  conditions  and  the  railroad  situa¬ 
tion  to  contend  with,  and,  as  I  said  be¬ 
fore,  our  time  was  limited.  There  was 
one  place  below  the  railroad  track  on 
our  last  joint  which  we  were  obliged  to 
make  of  cement  and  that  was  rapidly 
covered  over.  I  don’t  believe  we  had 
more  than  forty  minutes  exposure  or 
time  for  setting  before  that  filling  and 
we  paid  particular  attention  to  that 
joint.  We  took  pains  to  leave  a  little 
opening  by  driving  a  pipe  below  the 
ground  so  that  when  the  resurfacing 
work  was  finished,  if  there  was  any 
leak  developed,  we  would  readily  detect 
it. 

As  I  said  before,  we  are  obliged  to  say 
to  date  that  in  this  particular  job  we  had 
very  good  success  with  the  cement  joint. 

W.  C.  Sykes  (Rochester)  :  At  the  time 
we  were  in  Detroit  in  the  spring  they 


were  experimenting  on  some  thirty-inch 
joints,  and  using  some  material  mixed 
with  the  cement  in  the  proper  propor¬ 
tion  so  that  as  the  cement  dried  out  and 
contracted  this  material  expanded  and 
kept  the  volume  of  the  cement  the  same. 
You  were  also  experimenting  with  the 
use  of  some  followers  to  press  the  ce¬ 
ment  into  the  bell  to  give  you  a  very 
dense  cement.  I  would  like  to  know  if 
you  found  those  two  things  to  be  of  any 
value  to  you,  and,  also,  if  you  use  all 
cement  joints  even  in  the  smaller  sizes. 

Mr.  Snyder:  The  material  Mr.  Sykes 
refers  to  was  called  “ironite.”  It  is  a 
material  that  we  obtained  first  from  the 
Western  Waterproofing  Company.  I 
understand  it  is  merely  very  finely  di¬ 
vided  pure  iron  with  a  small  percentage 
of  salammoniac  mixed  with  it.  We  don’t 
know  just  how  much  good  this  material 
does,  but  we  are  certain  it  is  doing  no 
harm  and  we  are  using  that  material 
mixed  with  the  cement  in  the  specifi¬ 
cations  for  joint-making.  I  don’t  hap¬ 
pen  to  have  a  copy  of  that  with  me  just 
now.  If  Mr.  Anderson  is  in  the  room 
I  think  he  has  a  copy  with  him. 

The  follower  that  Mr.  Sykes  refers  to 
is  the  clamp  that  we  heard  first  about 
through  the  experience  that  Montreal 
had  in  making  cement  joints.  We  found 
that  we  were  not  able  to  use  the  follower 
nearly  as  successfully  as  we  were  able 
to  use  air  hammers  and  we  now  caulk 
the  cement  back  with  an  air  gun  the 
same  as  you  do  lead-wool  in  making  a 
combination  joint.  That  caulking  is 
made  against  an  outer  strand  of  yarn, 
the  yarn  material  put  in  to  form  some 
surface  upon  which  we  can  caulk. 

The  last  question,  on  all  sizes  four 
inches  to  twenty-four  inches,  we  use  100 
per  cent  cement. 
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D.  A.  Powell  (Milwaukee,  Wis.) :  I 
would  like  to  ask  some  of  the  cement- 
joint  users  whether  or  not  they  use  the 
same  type  joint  in  all  soils,  especially 
the  soils  that  contain  considerable  water 
in  districts  where  the  frost  gets  down  to 
the  pipe  or  below  the  pipe  during  the 
winter  months  and  there  is  a  heaving  or 
raising  of  the  pipe  during  change  of 
seasons. 


Mr.  Heil:  I  should  like  to  know 
whether  any  of  these  people  laying  ce¬ 
ment  joints  use  an  expansion  joint  in 
connection  with  it? 

Mr.  Snyder:  We  do  not  use  an  expan¬ 
sion  joint  in  Detroit.  We  use  a  lead 
joint,  cast-lead  joint,  but  in  a  straight 
run  of  pipe  a  mile  long  we  make  no  pro¬ 
vision  for  expansion. 

Mr.  Wilde  (Chester)  :  I  was  in  Detroit 
last  June  and  had  Mr.  Snyder  show  me 
his  work.  This  joint  that  he  is  making 
was  a  twenty-four  inch  joint.  His  speci¬ 
fications  were  seventy-five  per  cent  ce¬ 
ment,  twenty-five  per  cent  sand  and  five 
per  cent  of  that  mixture  iron.  Is  that 
what  you  are  still  using,  Mr.  Snyder? 

Mr.  Snyder:  I  misquoted  myself  and 
am  glad  you  called  it  to  my  attention. 
We  are  using  twenty-five  per  cent  sand. 
What  1  meant  was  there  is  no  lead  or 
lead-wool. 

Mr.  Bates:  Reference  has  been  made 
to  a  follower  which  they  are  using  to 
drive  this  cement  home.  Mr.  Staunton 
of  Montreal  is  the  originator  of  that 
idea  and  I  would  like  to  hear  from  him. 

Mr.  Staunton  (Montreal,  Canada )  : 
A  few  years  ago  when  we  tried  to  make 
this  joint  we  were  going  to  lay  six  miles 
of  twenty-inch  main  and  we  did  con¬ 
siderable  experimenting  to  get  a  joint 
that  would  be  satisfactory.  We  had  or¬ 
dinary  number  two  bell  pipe  and  al¬ 
though  our  fellows  were  old  men  at  it 
they  seemed  to  have  pretty  hard  luck  in 
getting  a  joint  that  would  hold.  I  got 
the  idea  from  a  line  we  had  laid  with 
a  rubber  cement,  a  sort  of  a  dresser  and 
a  follower  that  followed  in  where  the 
V-shaped  rubber  was.  We  had  to  make 
that  line  all  over.  As  the  bell  to  the 
pipe  was  flared  and  very  light,  it  was  a 


Mr.  Snyder:  Our  intention  up  to  this 
summer  has  been  to  use  the  combination 
cement  and  lead-wool  and  we  are  of  the 
opinion  that  that  heaving,  if  there  is  a 
heaving  or  movement  of  the  pipe,  due  to 
the  changes  in  temperature,  expansion 
and  contraction,  has  been  the  cause  of 
our  failure  and  we  feel  that  with  the 
full  cement  joint  which  we  are  now 
using,  wherever  the  soil  conditions  will 
permit  us,  holding  the  barrel  of  the  pipe 
in  a  fixed  position  long  enough  for  us  to 
make  the  joint,  from  our  experience  on 
this  particular  test  joint  where  the  pipe 
burst  with  165  pounds,  the  joint  itself 
is  going  to  be  strong  enough  to  with¬ 
stand  the  strains  that  might  be  put  upon 
it  during  the  cycle  of  the  seasons.  We 
will  have  a  great  deal  more  experience 
after  this  next  winter  to  report. 

We  are  very  hopeful  that  from  all  of 
the  tests  and  observations  that  we  have 
made  in  analyzing  our  troubles  in  the 
last  two  winters  that  the  joint  that  we 
now  make  will  solve  the  whole  problem 
by  using  the  one  standard  joint  for  all 
sizes,  for  all  soil  conditions.  We  do  feel 
that  we  would  be  better  off  and  save  time 
with  the  use  of  some  plain-end  pipe  and 
dresser-coupling,  where  the  trenches  are 
likely  to  cave  in  or  where  the  time  al¬ 
lowed  to  make  the  joint  is  so  short  and 
we  expect  to  use  some  under  those  very 
extreme  conditions.  In  this  year’s  work 
we  have  used  the  full  cement  joint 
throughout. 
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problem  to  know  what  to  do  at  the 
time.  Consequently,  we  decided  that  we 
would  make  a  cement  joint  and  use  the 
ring,  the  same  ring  that  was  on  and 
draw  the  joint  home.  We  tried  it  and 
found  that  worked  very  nicely.  We  had 
no  leaks  on  this  joint  with  the  exception 
of  about  three  or  four  where  the  grade 
had  been  changed  and  there  was  only  a 
foot  of  covering  on  our  main.  Whether 
that  had  anything  to  do  with  it  or  not,  I 
suppose  it  did,  but  we  only  had  on  15,000 
feet  three  joints  in  this  particular  sec¬ 
tion.  So  we  decided  to  try  something 
similar  to  the  dresser  clamp,  with  the 
exception-  that  it  has  a  flange  about  an 
inch  and  a  half  long  to  follow  up.  From 
the  very  start  we  had  no  trouble  what¬ 
ever  with  joints.  We  had  made  two  or 
three  in  the  shop  and  every  one  of  them 
was  tight.  So  we  felt  very  good  about 
it.  We  started  in  this  spring  on  the 
six-mile  pipe  and  I  am  sorry  to  say 
everything  was  not  ready  at  the  same 
time.  We  laid  half  a  mile  of  pipe  be¬ 
fore  we  got  ready  to  test  and  we  had  an 
enormous  amount  of  leaks,  but  we  saw 
where  the  trouble  was.  We  proceeded 
to  remedy  it. 

I  think  our  first  trouble  was  with  the 
yarn.  We  were  supposed  to  have  a  dry 
yarn,  an  untarred  yarn  and  this  yarn  we 
found  had  quite  a  lot  of  oil  in  it.  I 
don’t  think  you  can  make  a  good  cement 
joint  if  there  is  any  oil  in  the  yarn.  We 
changed  that  yarn  to  an  absolutely  free 
from  oil  yarn  and  our  fellows  hadn’t 
taken  enough  to  protect  the  pipe  during 
the  making  of  the  joints  before  we  cor¬ 
rected  that  condition.  After  that  we  had 
very  little  trouble.  In  fact,  after  we  had 
laid  a  mile  of  pipe  I  don’t  think  we  had 
over  one  joint  that  we  had  to  make  over 
out  of  one  hundred.  Just  about  one  in 
a  hundred  on  an  average,  I  think.  You 
must  take  great  care  in  making  a  cement 
joint  if  you  expect  to  have  any  sort  of 


success.  In  the  first  place,  your  pipe 
must  be  absolutely  clean  from  rust  or 
scale  on  the  spigot  and  the  bell.  Then 
your  ditch  must  be  graded.  We  used 
two  blocks  one  at  each  end  probably  two 
feet  from  the  bell  and  spigot.  That  is 
imbedded  in  the  solid  ground  and  graded 
by  an  engineer.  That  is  the  stacks  are 
set  at  intervals  by  an  engineer  in  the 
bottom  of  the  trench  and  graded  with 
sight  sticks  from  there  right  along  so 
our  line  very  often  in  grading  it  up  after 
it  is  in  the  ditch  hardly  has  to  be  wedged 
at  all  in  order  to  have  it  absolutely  cen¬ 
tered. 

After  we  get  that  line  and  wedge  it, 
the  next  thing  to  do  is  to  fill  in  and  tamp 
around  the  side  of  the  pipe  so  it  is  thor¬ 
oughly  imbedded  and  covered  up  to 
about  six  inches  at  least  over  the  top  of 
the  pipe.  Then  we  found  that  it  was 
necessary  to  keep  the  pipe  at  an  even 
temperature.  We  covered  the  pipe  (all 
that  was  exposed)  with  burlap,  wet,  and 
kept  that  wet  even  before  the  joint  was 
made  and  as  soon  as  the  joint  was  made 
covered  it  again  and  left  for  forty-eight 
hours  before  we  made  tests. 

Of  course,  we  use  that  clamp  that  has 
been  referred  to  for  sixteen  up.  The 
clamp  is  left  on  after  the  job  is  made  for 
twenty-four  hours  and  then  taken  off 
and  moved  ahead  for  use  again ;  faced 
up  and  left  after  the  facing  is  done 
forty-eight  hours  and  we  test  seventy- 
five  pounds  air  pressure  and  we  feel  that 
if  they  stand  seventy-five  pounds  pres¬ 
sure  after  forty-eight  hours,  it  is  per¬ 
fectly  safe  to  fill  them  in.  Our  experi¬ 
ence  has  been  that  we  had  no  leaks  so 
far. 

We  had  a  very  severe  winter  in  Mon¬ 
treal  last  winter  and  on  this  six  miles 
of  main  we  laid  we  had  no  leaks  from 
a  cement  job.  We  had  some — the  joints 
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we  had  to  cut  out  where  we  had  our 
first  trouble  and  we  filled  those  in  with 
cast  lead  and  made  the  joints  so  they 
were  tight ;  at  the  time  that  did  cause 
us  trouble  in  the  winter,  but  we  had  no 
cement  joint  that  leaked  during  the  win¬ 
ter  and  in  some  of  our  streets  we  found 
frost  seven  feet  deep.  We  only  tried  to 
put  four  feet  of  cover  on  our  mains.  In 
fact,  this  twenty-inch  main  had  two  feet 
and  a  half  cover  on  it. 

We  fill  in  as  soon  as  the  joint  is  made 
so  as  not  to  leave  it  exposed.  I  am  glad 
to  know  that  Mr.  Snyder  of  Detroit  has 
succeeded  in  getting  through  without  the 
clamp  because  it  is  possible  that  you 
can  make  them  cheaper  without  the 
clamp  than  you  can  with  it,  but  my  ex¬ 
perience  in  the  past  has  been  that  on 
the  large  joints  we  didn’t  have  a  100  per 
cent  job. 

I  might  as  well  tell  you  now  as  later 
because  you  will  ask  about  it,  that  we 
didn’t  make  the  joint  as  the  majority  if 
not  all  of  the  gas  engineers  think  is  the 
proper  joint  to  make.  We  use  one  sand 
and  two  cement  in  our  mixture  and  why 
I  do  that  is  that  in  the  past  I  have  al¬ 
ways  been  a  cement  joint  fiend  for  thirty 
years  and  have  made  joints  always 
wherever  I  .have  been  of  this  type,  but 
we  found  in  Montreal  that  on  the  large 
pipe  (we  never  have  any  trouble  on  the 
small  pipe),  pipe  sixteen  inches  and  over, 
that  we  had  trouble  from  time  to  time 
and  we  would  get  a  lot  of  joints  that 
would  in  a  long  section  of  pipe  stand  up 
all  right  and  then  the  first  thing  you 
would  know  we  would  have  a  lot  of 
escapes  and  we  couldn’t  tell  why.  We 
figured  it  out  that  perhaps  the  cement 
wasn’t  just  right,  a  little  too  fresh  or 
something  and  it  would  cause  it  to  heat 
just  a  fraction  maybe  and  that  way 
caused  the  leak.  I  mean  in  the  making. 
After  it  is  once  made,  it  is  there  for¬ 


ever.  I  think  that  the  joint  is  the 
strongest  and  the  tightest  part  of  the 
line. 

I  had  a  young  man  with  me  who  had 
had  a  great  deal  of  experience  with  ce¬ 
ment  joints  other  than  in  pipe  and  I 
will  have  to  give  him  credit  for  bringing 
to  my  attention  in  the  first  place  this 
joint.  He  said,  “I  believe  that  if  you 
put  a  little  sand  in  you  will  get  better 
results.”  He  explained  why  and  we  tried 
a  line  that  we  could  watch  because  it 
was  in  the  open.  We  had  500  feet  that 
we  would  be  able  to  watch  because  it  was 
through  buildings.  We  put  that  in  six 
years  ago  and  watched  it  for  a  year  or 
two  before  we  did  anything.  Not  a  joint 
leaked  although  it  was  subjected  to  quite 
cold  weather  in  the  winter  under  the 
buildings  and,  of  course,  rather  higher 
temperatures  in  the  summer  than  they 
would  have  been  underground.  So  from 
that  time  on  we  have  made  that  joint  in 
Montreal  and  we  have  had  very  little 
trouble  on  sixteen-inch  with  the  number 
one  bell  and  this  mixture  that  I  am  re¬ 
ferring  to. 

Mr.  Snyder:  I  would  like  to  make  one 
other  statement.  On  four,  six  and  eight- 
inch  sizes  we  do  use  actually  100  per  cent 
cement,  no  sand.  Up  until  this  year  on 
twelve  and  sixteen-inch  sizes  we  used 
100  per  cent  cement,  no  sand,  and  up 
until  this  year  we  did  all  caulking  by 
hand  up  to  sixteen-inch  sizes.  Our  new 
specification  for  joints  was  developed  as 
a  result  of  our  experiments.  We  are 
using  on  twelve  to  twenty-four  inch  a 
mixture  of  twenty-four  per  cent  sand, 
seventy-five  per  cent  cement  and  ap¬ 
proximately  that  with  a  small  percentage 
of  ironite  and  on  all  sizes  twelve  to 
twenty-four,  we  are  using  the  air  gun 
for  caulking. 

I  might  say  one  further  thing,  that  the 
first  line  of  any  size  using  the  number 
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two  bell  is  a  sixteen-inch  main  about 
4,000  feet  long  that  has  been  some  four 
or  five  winters  to  pass  through  with  no 
leaks. 

Mr.  Heil:  I  would  like  to  ask  Mr. 
Staunton  one  question.  He  spoke  about 
the  care  with  which  the  blocking  was 
done  and  I  didn’t  understand  whether 
the  blocking  was  countersunk  and 
whether  the  pipe  rested  on  undisturbed 
soil  between  the  blocking  or  not. 

Mr.  Staunton:  I  tried  to  make  that 
very  plain.  The  blocking  was  counter¬ 
sunk  so  that  the  pipe  laid  on  the  solid 
ground.  That  goes  without  saying  in 
pipe  laying,  no  matter  what  size  you 
lay — it  must  lay  on  the  solid  ground  if 
you  expect  to  get  the  best  results,  in 
my  opinion  at  least. 

Mr.  Bates:  There  is  another  joint  we 
are  more  or  less  interested  in,  the 
brazed  joint,  and  its  use  in  connection 
with  centrifugal  pipe.  I  am  going  to 
ask  Mr.  Wilde  if  he  will  briefly  state 
what  the  summaries  brought  out  in  that 
subject  showed. 

Mr.  Wilde  read  his  paper. 

Mr.  Powell:  What  is  the  present  suc¬ 
cess  of  the  past  users  of  the  bronze 
welded  joint,  both  as  to  the  effectiveness 
of  the  joint  and  as  to  the  effect  on  the 
pipe  near  the  joint  from  the  heating  dur¬ 
ing  the  process  of  welding? 

H.  R.  Swartley,  Jr..  (New  York,  N. 
Y.)  :  I  can  undertake  to  answer  that  por¬ 
tion  of  the  question  regarding  the  effect 
of  the  heat  on  the  structure  of  the  pipe. 
At  the  time  of  the  meeting  in  Detroit, 
the  Distribution  Conference  meeting,  that 
question  had  not  been  answered  satis¬ 
factorily  ;  we  hadn’t  time  to  make  the 
laboratory  investigations ;  so  that  the 


report  as  it  is  now  in  its  present  shape  is 
a  somewhat  indeterminate  conclusion.  It 
is  qualified  as  it  would  necessarily  be. 
However,  we  have  just  completed  quite 
an  extensive  series  of  investigations  into 
the  effect  of  heat  on  structure  of  all  the 
varieties  of  cast  iron  pipe,  the  centri¬ 
fugal  cast  both  of  the  sand-spun,  so- 
called,  method  and  the  metal-mold  cast 
and  the  ordinary  cast  iron.  There  is  no 
appreciable  effect  on  the  structure  of  the 
pipe.  The  pipe  metal  is  somewhat  im¬ 
proved  by  heating. 

Now  the  reasons  why  the  pipe  struc¬ 
ture  isn’t  changed  are  somewhat  exten¬ 
sive  and  I  think  it  would  hardly  be  of 
value  to  go  into  them  here.  They  are 
somewhat  technical  in  nature  and  we 
propose  to  make  this  report  available 
through  the  Technical  Committee,  if 
they  desire  to  have  it,  so  that  the  mat¬ 
ter  can  be  looked  into  in  detail. 

It  is  quite  an  extensive  metallurgical 
study.  It  includes  a  number  of  macto- 
graphs  but  it  does  answer  the  question 
and,  of  course,  it  was  a  very  important 
question  indeed.  We  sponsored  the 
bronze-welded  joint  to  a  considerable 
extent,  beginning  in  1924  and  we  have 
studied  it  continuously  since.  I  will  go 
right  to  the  conclusions  because,  as  I 
say,  the  reasons  are  somewhat  elaborate 
and  detailed.  That  neither  cast-iron  nor 
bronze-welding  of  the  usual  cast-iron 
pipe  has  any  detrimental  effect  on  the 
structure  of  the  base  metal.  It  is  possi¬ 
ble  in  cast  iron  very  high  and  phosphor¬ 
ous,  the  bronze-welding  operation  may 
weaken  the  material  sufficient  to  lead  to 
failure.  That  was  brought  in  in  a  very 
interesting  way  in  studying  the  speci¬ 
mens  under  the  microscope.  The  phos¬ 
phoric  inclusions  were  displayed  by 
bronze.  The  bronze  entered  up  into  the 
structure  of  the  pipe  very  much  as  mois¬ 
ture,  for  instance,  enters  the  pores  of 


1064 


wood,  but  in  entering  the  structure  of 
the  pipe  it  had  a  tendency  to  develop 
minute  cracks  and  those  cracks  in  them¬ 
selves  might  lead  to  the  development  of 
a  larger  crack  and  thus  eventually  to 
fracture. 

Inasmuch  as  both  cast-iron  and 
bronze-welding  make  the  material  at 
that  point  stronger,  it  is  natural  that 
many  of  the  failures  should  occur  just 
outside  the  altered  areas.  That  answers 
the  question  why  the  breaks  in  cast-iron 
lines  laid  with  bronze-welded  joints  oc¬ 
cur  adjacent  to  the  weld  itself,  because 
it  is  the  strongest  point  in  the  lines.  • 

The  strains  set  up  in  a  cast-iron  line 
laid  with  bronze-welded  joints  travel 
along  the  lines  and  they  are  liable  to 
concentrate  at  certain  points.  Wherever 
there  is  the  greatest  rigidity  or  lack  of 
flexibility,  the  probability  is  there  frac¬ 
ture  will  occur. 

There  is  another  possible  cause  of 
breakage  in  joints  entirely  outside  of 
heat,  although  the  heat  may  be  con¬ 
tributory  and  that  is  that  in  examining 
specimens  of  both  sand-cast  and  the  cen¬ 
trifugal  cast  pipe,  we  find  at  times  mi¬ 
nute  cracks  evidently  due  to  rough  han¬ 
dling  of  the  pipe,  shock,  etc.,  and,  of 
course,  the  operating  on  this  pipe  sur¬ 
face  with  heat  would  tend  to  expand 
those  cracks  and  that  might  lead  to  frac¬ 
ture.  Those  cracks  can’t  be  seen.  They 
are  covered  with  bronze.  It  requires  a 
magnification  of  about  300  times  to 
bring  them  out,  but  the  very  fact  that 
they  are  present  may  in  itself  lead 
eventually  to  fracture. 

• 

Of  course,  it  is  quite  important  to  note 
that  the  presence  of  phosphorus  in  pipe 
would  have  a  contributory  effect  on  the 
breakage  of  the  pipe,  for  the  reasons 
stated.  The  general  run  of  American- 


made  pipe,  as  we  find  it,  is  reasonably 
free  from  phosphorus,  so  that  that  is  not 
a  possibility. 

I  can’t  undertake  to  answer  the  ques¬ 
tions  as  to  the  life  of  bronze-welded  lines 
except  that  all  of  those  lines  laid  to  my 
knowledge  in  1924  and  some  in  1925  are 
in  use  today.  The  cost  of  bronze-weld¬ 
ing  is  rather  high  in  comparison  with 
present  methods  and  the  reasons  for  it 
in  part  are  due  to  the  fact  that  in  laying 
such  a  line  it  is  necessary  to  employ  a 
greater  diversity  of  labor  than  you 
would  employ  for  a  bell  and  spigot  joint. 
The  lowering  gang  and  the  welding 
gang  are  a  case  in  point.  So  that  the 
growth  of  welding  as  applied  to  cast- 
iron  lines  must  necessarily  be  slow.  It 
will  stand  a  great  deal  of  study  and  a 
great  deal  of  development. 

We  are  glad  to  say  that  the  company 
with  which  I  am  connected  has  now  be¬ 
come  a  co-member  of  the  Association. 
We  shall  hope  to  contribute  considerably 
in  the  future  as  we  have  in  the  past  to 
the  development  of  it. 

Mr.  Bates:  If  there  is  no  discussion 
under  this  subject,  as  part  of  this  sub¬ 
ject  we  have  a  standing  committee  on 
cast  iron  pipe  standards.  Mr.  Walton 
Forstall,  who  is  Chairman  of  that  com¬ 
mittee,  has  presented  a  short  report  of 
the  committee’s  work  which  you  under¬ 
stand  is  a  continuing  committee  from 
year  to  year. 

The  report  was  read  by  Mr.  Ander¬ 
son. 

Mr.  Bates:  Are  there  any  comments 
on  this  report?  If  not,  I  believe  a  mo¬ 
tion  will  be  in  order  to  accept  the  report 
and  have  it  filed. 

(Upon  motion  duly  seconded ,  it  zvas 
voted  that  the  report  of  the  committee 
he  accepted  and  filed.) 
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Mr.  Bates:  On  page  1047  of  the  com¬ 
mittee’s  report,  you  will  find  a  paper  by 
Mr.  Harrison  of  Denver  on  the  subject, 
“The  Effect  of  the  House-Heating  Load 
upon  the  Distribution  System.”  This 
paper  was  presented  originally  at  De¬ 
troit  and  Mr.  Harrison  has  since  revised 
it  somewhat.  Unfortunately,  he  is  not 
with  us,  but  Mr.  George  Wehrle  of  the 
Denver  Company  will  read  his  paper  for 
us. 

Mr.  Wehrle  read  his  paper. 

R.  S.  Fuller  (San  Francisco,  Calif.)  : 
We  have,  of  course,  been  getting  more 
and  more  house-heating  load,  but  I  don’t 
know  whether  I  should  say  that  I  must 
confess  or  should  admit  we  haven’t  gone 
into  the  matter  of  increasing  the  dis¬ 
tribution  capacity  and  the  cost  of  that 
in  relation  to  the  benefit  to  be  derived 
from  this  additional  business  with  the 
care  that  seems  to  have  been  exercised 
in  Denver.  There  is  no  question  but 
what  the  added  house  heating  is  going 
to  call  for  a  considerable  addition  to  the 
distribution  system  and  we  will  meet 
that  as  demand  requires. 

I  do  notice  one  thing  at  the  very  con¬ 
clusion  of  this  paper,  however,  that  in  a 
statement  made  regarding  the  increase 
in  distribution,  while  we  may  be  able  to 
increase  our  distribution  facilities  100 
per  cent  at  a  cost  of  only  thirty-one  and 
nine-tenths  per  cent,  or  something  near 
there,  the  increase  in  the  distribution  in¬ 
vestment  isn’t  at  all  like  you  might  think 
on  the  face  of  it — that  wc  are  going  to 
increase  our  business  100  per  cent  with 
this  increased  investment  of  thirty-two 
per  cent.  We  are  simply  increasing  our 
capacity  100  per  cent  and  increasing  our 
investment  thirty-two  per  cent.  That 
may  not  be  or  may  be  a  pretty  expensive 
way  of  obtaining  additional  business  for 
this  100  per  cent  of  additional  capacity 


which  costs  thirty  per  cent  additional 
investment. 

Mr.  Wehrle  (Denver,  Colo.)  :  I  think 
you  will  find  your  house-heating  peak 
would  come  early  in  the  morning  and 
would  not  conflict  with  your  domestic 
peak. 

Mr.  Bates:  That  being  the  case,  we 
have  a  considerable  amount  of  present 
investment  we  can  apply  on  the  house¬ 
heating  load,  I  take  it,  as  far  as  the  peak- 
hour  demand  is  concerned. 

Mr.  Forstall:  According  to  what  was 
just  said  if  you  study  the  records  of  the 
natural  gas  companies  which  do  both  a 
house  heating  and  a  domestic  cooking 
business,  you  will  find  that  the  peak- 
hour  for  such  a  combined  business 
comes  somewhere  between  seven  and 
nine  o’clock  in  the  morning  and  that  is 
the  peak  hour  for  the  whole  business.  It 
comes  on  a  stretch  of  cold  weather  on 
the  second  or  third  day  of  the  cold  wave 
from  seven  to  nine  o’clock  in  the  morn¬ 
ing.  So  to  that  extent  it  will  not  super¬ 
impose  your  heating  load  on  your  do¬ 
mestic  cooking  load,  but  if  you  build 
up  a  heating  load  you  have  got  to  estab¬ 
lish  a  new  peak  hour,  the  minute  your 
heating  load  gets  up  to  anything  like  the 
size  it  may  attain,  if  you  go  out  after 
your  business. 

Now  in  connection  with  the  paper,  I 
don’t  quite  understand  on  page  1049  the 
difference  between  Case  one  and  Case  two. 
That  is,  I  don’t  understand  why  Case 
two  was  taken  at  forty  feet  an  hour  for 
the  consumer.  When  I  heated  my  house 
by  gas  in  experimenting,  which  lasted 
two  years,  to  find  out  whether  the  house¬ 
heating  business  would  pay  the  gas  com¬ 
pany  under  the  conditions  existing  thir¬ 
ty-five  years  ago,  I  found  in  a  very 
small  house  in  the  middle  of  a  brick 
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block,  so  that  I  only  had  the  front  and 
back  exposed,  my  maximum  hour’s  con¬ 
sumption,  with  a  temperature  slightly 
above  zero,  was  something  like  120  to 
130  cubic  feet  per  hour.  My  big  day 
was  2500  feet. 

According  to  the  Denver  figures  the 
maximum  coincident  demand  would  be 
eighty  per  cent  of  the  combined  maxi¬ 
mum  demand.  In  other  wTords,  if  130 
feet  was  proper  for  a  number  of  small 
houses,  your  maximum  coincident  de¬ 
mand  would  be  about  100  feet  per  cus¬ 
tomer.  Now  I  can’t  quite  see  why  forty 
feet  per  customer  was  taken  to  contrast 
with  twenty  feet  per  customer,  which  is 
the  amount  we  take  at  the  present  time. 

Mr.  Deffenbaugh  (Rochester,  N.  Y.)  : 
Say  you  do  have  to  get  twenty  meters 
that  cost  you  maybe  twenty-five  hun¬ 
dred  dollars.  This  is  worth  $2500  to 
find  out  whether  the  business  is  going 
to  be  worth  while  or  not.  The  only 
way  is  by  having  some  instrument 
which  will  show  the  load  conditions 
throughout  the  twenty-four  hours.  One 
company’s  experience  will  not  be  the 
experience  of  other  companies.  Some 
conditions  in  Chicago  or  conditions  in 
Rochester  may  not  be  like  any  other 
company.  Load  conditions  are  differ¬ 
ent  and  temperature  conditions  are  dif¬ 
ferent.  The  only  way  to  find  out  the 
definite  answer  to  this  is  to  find  out  what 
the  actual  effects  of  your  load  would  be 
on  your  system  and  that  can  only  be  ob¬ 
tained  by  a  recording  device  of  some 
kind. 

Mr.  Macbeth  (Yonkers,  N.  Y.)  :  We 
have  rather  few  house-heating  installa¬ 
tions  as  such,  but  we  know  by  the  char¬ 
acteristic  of  our  gas  sent  out  that  we 
have  considerable  heating  load.  How 
are  you  going  to  get  this  heating  load 
and  why?  Some  companies  tell  me  they 


have  noticed  a  perceptible  falling  off  of 
their  so-called  breakfast  peak,  and  with 
companies  who  are  having  a  falling  off 
in  the  breakfast  peak  and  with  the  heat¬ 
ing  peak  coming  on  early  in  the  morn¬ 
ing,  it  seems  to  me  they  are  fortunate  in 
having  ideal  situations  and  ought  to  take 
advantage  of  them. 

There  is  just  one  other  point  I  want 
to  ask  a  question  on  and  that  is  the  cost 
for  these  replacement  mains.  Our  ex¬ 
perience  is  that  it  costs  considerably 
more  to  replace  mains  than  it  does  to  lay 
the  original  mains,  because  the  original 
main  in  a  great  many  cases  was  laid 
ahead  of  paving  and  one  of  our  biggest 
distribution  costs  today  is  the  restora¬ 
tion  of  the  paving,  of  which  a  great  deal 
is  concrete  anywhere  from  six  to  eight 
inches  that  we  have  to  restore. 

In  addition  to  that  the  state  road  peo¬ 
ple  who  have  control  of  the  roads  in  our 
territory  will  absolutely  refuse  to  allow 
you  to  cut  state  roads,  especially  the 
ones  which  they  have  gotten  financial 
contribution  for  from  the  national  gov¬ 
ernment. 

Mr.  Bates:  That  is  one  thing  that  ap¬ 
peals  to  me  that  the  load  comes  in  the 
morning,  that  Chicago  condition,  for 
example.  We  have  a  maximum  hour  of 
twelve  million  an  hour  which  we  get  on 
Thanksgiving  Day  noon  when  every¬ 
body  cooks  his  turkey,  but  our  maxi¬ 
mum  hour  is  probably  only  six  or  seven 
million.  I  am  rather  surprised  there  is 
such  a  diversity  in  the  two  maximums. 

Mr.  Forstall:  You  can’t  add  six  mil¬ 
lion  on  to  your  present  load  without  in¬ 
creasing  your  distribution  system,  be¬ 
cause  some  of  that  heating  load  is  going 
to  come  on  Thanksgiving  Day. 

Mr.  Bates:  I  don’t  know  that  I  am 
wrong,  but  if  I  can  get  three  or  four 
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hundred  dollars  out  of  the  year  for  that 
customer,  it  seems  to  me  I  can  afford  to 
build  his  capacity  just  as  much  as  I  can 
to  keep  on  building  that  capacity  for 
that  Thanksgiving  Day  for  the  customer 
that  uses  three  dollars  worth  of  gas  a 
month.  The  proportion  is  so  much 
larger  on  your  total  income  per  cus¬ 
tomer.  I  am  not  talking  of  universal 
gas  heating,  I  think  that  is  something, 
but  I  do  believe  we  have  got  a  lot  of 
capacity  that  we  can  utilize  before  we 
spend  a  lot  of  money  on  the  basis  of 
the  way  the  consumption  will  come  on 
our  system. 

F.  J.  Ikena  (Baltimore)  :  Very  rough¬ 
ly,  on  the  cold  days  our  send-out  in  the 
morning  hours  would  increase  forty  per 
cent  and  on  the  peak  load  about  sixteen 
per  cent. 

Mr.  Powell:  Along  the  lines  of  Mr. 
Forstall’s  remarks,  our  peak  has  been 
on  Thanksgiving  Day  and  in  the  past 
ten  years  we  have  had  occasions  as  I 
remember  now  where  the  auxiliary  heat¬ 
ing  load  from  gas  ranges  has  been  super¬ 
imposed  upon  the  ordinary  domestic  de¬ 
mand  and  has  put  us  in  such  shape  that 
we  were  not  able  to  give  pressures  in 
the  outlying  districts  at  that  time  and 
that  is  the  day  that  we  are  most  inter¬ 
ested  in  for  super  imposed  demand  and 
probably  other  cities  the  same  way. 

Mr.  Macbeth:  We  have  a  certain  city 
called  New  Rochelle  and  at  the  present 
time  a  transmissional  pumping  main 
passes  through  the  middle  of  the  city 
and  we  had  to  cut  in  on  this  transmission 
main  for  reinforcement  of  pressure  from 
time  to  time.  That  was  a  very  fortu¬ 
nate  move  on  our  part  because  four 
o’clock  one  Sunday  morning,  about  two 
months  ago,  the  outlet  pipe  of  the  holder 
supplying  this  city  of  30,000  people,  with 
these  other  reinforcement  points  failed 


and  I  can’t  tell  you  completely  what 
happened  inside  except  it  broke  off.  Out 
of  something  like  10,000  meters  in  that 
district  we  had  24  poor  pressure  supply 
complaints,  because  these  other  three 
points  of  supply  were  planned  of  ample 
size.  In  addition  to  that,  all  these  other 
governor  station  supplies  were  equipped 
with  automatic  increasing  devices  for 
increasing  the  pressure  in  emergency 
cases.  Each  one  of  those  stations,  in¬ 
stead  of  running  a  normal  pressure  of 
between  five  and  six  inches  for  the  maxi¬ 
mum  hour  (the  normal  pressure  in  the 
low  hour  being  down  around  four)  au¬ 
tomatically  jumped  up  and  delivered 
nine  inches  of  pressure.  The  result  was, 
I  stated,  we  only  had  24  complaints.  If 
that  district  had  been  supplied  solely 
from  that  holder  you  can  see  what  our 
problem  would  have  been. 

Mr.  Bates:  Reference  has  been  made 
to  the  demand  meter.  On  page  1044  of 
the  report  you  will  find  a  recommenda¬ 
tion  which  the  Sub-committee  on 
Demand  Meters  has  made.  You  might 
consider  this  in  a  way  that  these  are 
specifications  of  what  the  gas  industry 
wants  in  the  way  of  a  demand  meter.  I 
would  like  to  ask  Mr.  Deffenbaugh  to 
tell  us  briefly  the  response  he  has  re¬ 
ceived  from  the  manufacturers  who  are 
undertaking  to  manufacture  the  meter 
along  these  specifications. 

Mr.  Deffenbaugh:  The  work  of  this 
committee  appears  to  me  to  be  a  very 
good  example  of  co-operation,  in  the 
committee  itself,  co-operation  from  the 
distribution  conference  and  from  the 
manufacturers  themselves.  In  the  com¬ 
mittee  it  took  us  an  hour  and  a  half  to 
draw  up  these  specifications.  We  were 
practically  unanimous  on  what  we 
wanted.  The  distribution  conference  ap¬ 
proved  our  recommendations  with  the 
addition  of  one  word.  The  manufactur- 
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ers  eagerly  replied  to  our  communica¬ 
tions  and  you  can  see  on  the  floor  several 
of  the  gas  demand  meters  which  have 
been  brought  out  as  a  result  of  corre¬ 
spondence  with  the  manufacturers. 

The  meters  which  they  now  have  may 
not  be  perfect.  To  begin  with  the  price, 
the  people  seem  to  think  that  rather 
high,  but  many  of  the  instruments  they 
have  made  have  been  done  by  hand  work 
and  only  by  a  quantity  production  can 
we  get  these  prices  down.  Before  com¬ 
ing  in  here  I  attended  the  Accounting 
Section  and  they  were  very  enthusiastic 
over  the  subject  of  cost  analysis  and  they 
were  all  going  home  and  figure  out  how 
much  it  cost  them  to  supply  gas.  When 
they  get  home  and  find  the  demand  is 
going  to  be  from  forty  to  fifty  per  cent 
of  their  total  cost  they  are  going  to 
,  begin  to  make  demand  meters. 

The  manufacturers,  I  think,  have  done 
their  part  by  co-operating  with  us  and  I 


think  we  should  encourage  them  by  go¬ 
ing  ahead  and  buying  as  many  demand 
meters  as  we  can.  Only  in  point  of  pro¬ 
duction  can  we  get  the  price  of  meters 
down  where  everybody  can  use  them. 

Mr.  Bates:  As  I  stated  in  my  opening 
remarks,  it  was  also  felt  that  wThat  we 
needed  was  standard  definitions  of  cer¬ 
tain  terms  which  are  coming  into  more 
common  use  and  there  should  be  a  con¬ 
nection  between  distribution  designs, 
such  terms  as  diversity  factor,  load  fac¬ 
tor  and  maximum  demand.  So  a  sub¬ 
committee  was  appointed  to  prepare  a  set 
of  definitions  on  that  subject.  This  com¬ 
mittee  had  representatives  of  the  Ac¬ 
counting  Section  and  one  or  two  other 
sections.  Mr.  Griswold,  of  the  H.  L. 
Doherty  Company,  was  chairman  of  this 
committee,  but  I  was  informed  this  noon 
that  he  was  called  away,  so  I  am  going  to 
ask  Mr.  Weber  to  read  this  committee’s 
report. 


REPORT  OF  THE  COMMITTEE  ON  DEFINITIONS 


At  the  Distribution  Conference  in  De¬ 
troit  this  summer,  definitions  of  the  num¬ 
ber  of  units  of  interest  to  the  distribution 
man  were  discussed.  It  was  evident  that 
even  the  distribution  men  were  not  in 
agreement  as  to  what  these  units  should 
be  and  furthermore  that  other  activities 
in  the  gas  business  required  possibly  still 
other  interpretations.  This  committee  was 
appointed  to  try  to  harmonize  these  vari¬ 
ous  conceptions  into  a  set  of  definitions 
that  would  be  adequate  to  the  needs  of 
each  activity,  and  at  the  same  time  con¬ 
sistent  with  each  other.  The  following 
committee  was  therefore  appointed : 

Mr.  R.  H.  Whipple  of  Philadelphia, 
representing  the  Distribution  Committee. 


Mr.  G.  E.  McKana  of  Chicago,  repre¬ 
senting  the  Committee  on  Gas  Company 
Statistics. 

Mr.  T.  C.  O’Hare  of  Boston,  repre¬ 
senting  the  Rate  Structure  Committee. 

Mr.  C.  W.  Berghorn  of  New  York, 
representing  the  Industrial  Gas  Section. 

Mr.  R.  G.  Griswold  of  New  York, 
representing  the  Distribution  Committee. 

This  Committee  recommends  the  fol¬ 
lowing  definitions : 

ist — Demand 

Demand  is  the  instantaneous,  or  re¬ 
spectively  the  average,  rate  of  flow  of 
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gas  within  the  period  of  time  expressed 
in  the  prefixed  time  designation,  as : 

Instantaneous  demand. 

Quarter-hour  demand. 

Half-hour  demand. 

One  hour  demand. 

24-hour  demand. 

Etc. 

For  all  periods  of  one  hour  or  less  the 
demand  is  expressed  as  the  number  of 
cubic  feet  which  would  flow  in  one  hour 
if  the  average  rate  of  flow  for  the  pre¬ 
fixed  time  designation  should  continue 
without  variation  during  one  hour. 

For  periods  of  more  than  one  hour  the 
demand  is  expressed  as  the  number  of 
cubic  feet  which  flowed  within  that  pe¬ 
riod. 

Usually  demands  on  distribution  and 
utilization  capacity  are  expressed  in  cubic 
feet  per  hour,  and  those  on  production 
capacity  in  cubic  feet  per  24  hours. 

2nd — Maximum  Demand 

Maximum  demand  is  the  maximum 
value  of  the  specified  (time-prefixed)  de¬ 
mand  and  should  be  qualified  by  stating 
the  time  interval  examined  for  maximum 
demand,  as  for  example — maximum  one- 
hour  demand  during  the  year — or  maxi¬ 
mum  24-hour  demand  between  Novem¬ 
ber  15  and  March  15. 


maximum  demands  of  the  parts  of  the 
system  to  the  maximum  demand  of  the 
whole. 

The  following  examples  and  discussion 
are  added  to  help  clarify  the  foregoing 
definitions : 

Assume  a  gas  company  about  which  the 
following  facts  have  been  ascertained : 


Number  of  customers — 10,000. 

Annual  send-out — 300,000,000  cu.ft. 
Maximum  24-hour  demand  as  defined 
above — 1,000,000  cu.ft. 

The  yearly  load  factor  based  on  the  24- 
hour  demand  is  then 


300,000,000 
365  x1,000,000 


•=  .822  or  82%. 


The  one  hour  demand  is  125,000  cu.ft. 
per  hour,  the  one  half  hour  demand  143,- 
000  cu.ft.  per  hour,  the  one  quarter  hour 
demand  170,000  cu.ft.  and  the  instantane¬ 
ous  demand  173,000  cu.ft. 

The  daily  load  factor  based  on  the  max¬ 
imum  hourly  demand  then  becomes 


1,000,000 

24x  125,000 


The  maximum  one  quarter  hour  de- 

,  -  170,000 

mand  per  customer  becomes _ 

10,000 

or  17  cu.ft.  per  hour. 


jrd — Load  Factor 

Foad  factor  for  a  designated  time  in¬ 
terval  is  the  ratio  of  the  actual  volume 
of  the  possible  volume  that  could  flow  if 
the  specified  maximum  demand  continued 
during  the  whole  interval  and  should  be 
expressed  in  per  cent. 

4th — Diversity  Factor 

Diversity  factor  for  a  designated  time 
interval  is  the  ratio  of  the  sum  of  the 


By  setting  complaint  meters  on  typical 
customers  and  measuring  the  distance  be¬ 
tween  the  5  ft.  marks  on  the  chart,  it  was 
found  that  the  average  maximum  demand 
was  83  ft.  per  customer.  At  this  rate  the 
5  ft.  is  registered  on  the  meter  in  about 
3.6  minutes  and  two  such  indications  in 
7.2  minutes,  so  that  we  may  call  this  fig¬ 
ure  the  5-minute  demand.  The  diversity 
factor,  then,  between  the  maximum  5- 
minute  demand  of  the  customer  and  the 
maximum  one  quarter  hour  demand  on 
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the  plant  is  83/17  or  4.88.  This  83  ft. 
per  customer,  however,  is  not  as  great  as 
the  connected  load  of  these  same  cus¬ 
tomers,  which  on  actual  inspection  was 
found  to  be  166  ft. 

Mr.  Macbeth:  I  move  that  the  report 
of  the  committee  be  adopted  and  that 
the  recommendations  be  made  to  the 
Executive  Board  that  they  be  adopted  as 
standard  by  the  A.  G.  A. 

Chairman  Cornish:  If  anyone  has  any 
reason  why  it  should  not  be  adopted,  I 
would  like  to  have  it  now. 

(The  motion  was  seconded  and  unani¬ 
mously  carried.) 

Mr.  Bates:  On  page  1008  of  the  com¬ 
mittee’s  report  you  will  find  a  table  of 
statistics.  This  table  was  compiled  from 
a  questionnaire  sent  out  to  thirty-five 
companies  and  I  think  the  thing  is  very 
interesting  data.  However,  if  you  study 
it  and  use  it,  you  must  remember  there 
are  some  qualifications  to  go  with  it, 
that  the  data  does  not  in  all  cases  define 
the  conditions  under  which  it  could  oper¬ 
ate,  but,  nevertheless,  it  is  mighty  inter¬ 
esting  data  for  you  to  compare.  Mr. 
Griswold  has  taken  the  trouble  to  make 
a  short  study  of  this  and  in  his  absence 
I  am  going  to  ask  Mr.  Weber  to  also 
read  Mr.  Griswold’s  comments  on  this 
statement. 

F.  C.  Weber  (New  York,  N.  Y.) : 
There  is  much  food  for  thought  in  this 
table  on  page  1008.  Take,  for  example, 
company  No.  31.  The  note  says  that  this 
is  a  natural  gas  company.  I  note  first 
that  it  is  thirteenth  in  the  number  of 
customers  but  that  it  is  fourth  in  the 
sales  per  year  and  fifth  in  miles  of  main, 
so  that  it  is  one  of  the  large  companies.  In 
regard  to  the  equivalent  size  of  main  in 
column  6,  I  find  that  it  is  the  second 


smallest.  This  is  rather  remarkable  when 
we  consider  that  it  is  such  a  large  com¬ 
pany  in  terms  of  annual  sales  and  miles 
of  main,  to  find  that  it  is  so  near  the 
minimum  size  of  main.  In  regard  to 
cost  per  mile  of  main  in  column  12,  I 
note  that  it  is  the  cheapest  of  all  the  35 
companies.  Finally,  in  the  last  column, 
maximum  demand  per  mile  of  main,  I 
find  that  it  is  exceeded  by  only  two.  One 
of  these  exceeds  it  by  a  considerable 
amount,  namely,  No.  26,  which  is  also 
a  natural  gas  company,  and  the  other 
one  exceeds  it  by  less  than  7  per  cent,  so 
that  this  distribution  system  for  com¬ 
pany  No.  31  is  apparently  able  to  handle 
the  load  of  any  other  company  on  the 
table  with  the  possible  exception  of  No. 
26,  and  at  the  same  time  has  a  less  cost 
per  mile. 

It  is  interesting  to  figure  out  how 
much  could  be  saved  by  adopting  the 
distribution  scheme  or  principles  used 
in  company  No.  31  for  the  other  com¬ 
panies  in  the  table.  I  did  this  by  multi¬ 
plying  the  miles  of  main  by  the  cost  per 
mile  from  the  table,  which  gave  me  the 
cost  of  the  several  distribution  systems. 
There  are  a  few  companies  that  do  not 
give  the  demand  and  therefore  I  have 
not  included  their  valuations  because  I 
cannot  prove  that  their  demands  would 
come  within  the  4,644  ft.  which  company 
No.  31’s  distribution  system  is  able  to 
handle. 

Just  to  play  safe  I  also  eliminated 
company  No.  26,  the  other  natural  gas 
company,  with  a  very  large  demand  per 
mile  of  main.  The  remaining  27  com¬ 
panies  have  invested  in  their  distribu¬ 
tion  systems  $238,000,000  and  a  total  of 
miles  of  main  of  27,500.  This  27,500 
miles  of  main  if  laid  at  the  cost  of  the 
distribution  system  in  company  No.  31 
would  cost  only  $127,000,000,  making 
a  saving  in  investment  of  $110,000,000. 
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In  other  words,  if  all  these  27  companies 
had  employed  the  principles  of  distribu¬ 
tion  design  used  by  company  No.  31, 
the  distribution  systems  would  have  cost 
only  a  little  over  one-half  of  what  they 
did.  Enough  money  would  have  been 
saved  to  buy,  I  believe,  the  used  and  use¬ 
ful  gas  property  of  the  biggest  company 
represented  in  the  table.  Such  a  distribu¬ 
tion  system  would  have  a  demand 
greater  than  a  good  many  of  the  com¬ 
panies  listed  in  the  table  have  to  handle. 

The  total  of  the  maximum  demands 
shown  in  the  fourth  column  is  about 
86,000,000  ft.  per  hour,  whereas  the  de¬ 
mand  handled  by  the  distribution  design 
of  company  No.  31,  namely,  of  4,644  ft. 
per  mile,  when  applied  to  the  27,500 
miles  of  main,  could  handle  a  demand 
of  128,000,000  cu.ft.  or  about  50  per  cent 
more  than  the  companies  now  have  to 
handle. 

I  for  one  would  very  much  like  to  hear 
a  paper  by  the  engineers  of  company  No. 
31  describing  how  their  distribution  sys¬ 
tem  was  designed  and  how  satisfactory 
it  has  been. 

Mr.  Fuller:  Mr.  Chairman,  I  don’t 
know  positively  what  company  No.  31 
is  but  I  have  a  very  good  idea  and  I 
think  I  know  a  little  bit  as  to  how  the 
distribution  system  was  designed  or  why 
the  cost  is  as  low  as  it  is  and  I  am  look¬ 
ing  around  the  room  rather  carefully  for 
fear  there  may  be  somebody  else  that 
knows  more  than  I  do  about  it. 

For  many  years  the  laying  of  any 
main  other  than  two-inch  main  was  al¬ 
most  as  big  an  event  with  this  company 
as  the  arrival  of  one  of  the  dirigibles 
would  be  over  Atlantic  City.  That  helps 
account  for  the  very  low  cost  per  mile  of 
main.  For  the  several  years  that  I  was 
acquainted  with  the  company  the  cost 


of  these  two-inch  mains  was  twenty-five 
cents  per  foot  laid  in  the  ground  by  steel 
pipe  with  prices  ranging  from  eight  to 
nine  or  ten  cents  a  foot,  with  ten  cents 
for  labor  and  the  rest.  I  think  a  good 
deal  of  the  mains  were  laid  that  size  be¬ 
cause  money  was  not  forthcoming  to 
spend  more  on  the  mains.  The  system 
has  functioned  and  been  satisfactory,  if 
the  company  is  the  one  I  think  it  is.  It 
is  nineteen  and  one-half  per  cent  high 
pressure.  I  think  the  large  figure  for 
sales  per  year  is  largely  due  to  the  fact 
that  they  have  a  tremendous  industrial 
load.  I  know  quite  a  number  of  in¬ 
stances  of  consumers  of  over  a  million 
cubic  feet,  a  few  of  five  and  one  at  least 
of  eight  and  a  half  million  per  day. 

Another  thing  that  helps  out  is  that 
agreements  with  several  large  industrial 
consumers  permits  them  in  the  winter 
time  when  the  demand  for  domestic  gas 
is  more  important,  that  this  domestic  gas 
becomes  paramount  and  the  large  con¬ 
sumers  may  be  shut  off.  By  this  you  see 
they  have  an  ideal  load  line  throughout 
the  year,  the  large  industrial  consumers 
taking  up  the  gas  during  the  summer 
and  then  when  the  ordinary  company 
with  house  heating,  of  which  they  have 
a  great  deal,  expects  his  peak,  they  have 
been  allowed  to  go  around  and  shut  off 
their  industrial  consumers  one  by  one 
until  their  domestic  load  has  been  sup¬ 
plied.  I  think  with  all  of  these  taken 
into  consideration,  it  is  a  little  bit  easier 
to  see  why  this  company  presents  such 
a  fine  line  of  statistics  when  compared 
to  some  other  companies  not  so  favor¬ 
ably  situated. 

Mr.  Sykes:  I  would  like  to  suggest 
another  factor  that  might  enter  in  there, 
that  investment  costs  are  not  different 
from  total  operating  costs  and  the  com¬ 
pany  that  has  the  smallest  investment 
cost  may  not  have  the  smallest  distribu- 
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tion  cost  per  thousand  of  gas  distributed. 
They  may  have  a  small  investment  cost 
and  high  pumping  cost  and  high  main¬ 
tenance  cost  and  I  think  they  are  very 
apt  to  run  into  that  more  in  the  piping 
system  that  Mr.  Fuller  just  described. 

Mr.  Bates:  I  would  like  to  know  what 
pressure  that  company  distributes  its  gas 
at. 

Mr.  Weber:  Mr.  Bates,  let  me  say 
that  in  Mr.  Griswold’s  last  sentence 
there  he  asks  for  some  one  to  explain ; 
he  is  merely  taking  these  statistics. 

Mr.  Bates:  I  would  suggest  that  in 
using  Mr.  Griswold’s  table,  you  first 
read  the  comments  that  are  appearing 
on  pages  1005-7.  There  is  some  interest¬ 
ing  information  there  which  you  can 
compare.  Also  some  information  that 


you  can’t  compare  unless  you  use  more 
than  conditions. 

Mr.  Snyder:  Mr.  Griswold’s  analysis 
of  this  table  is  very  interesting.  I  think 
it  is  a  little  unfortunate  that  he  picked 
the  natural  gas  distribution  system. 
Those  of  us  who  are  familiar  with  naph¬ 
thalene  and  frost  and  things  that  don’t 
come  out  unless  we  impress  the  gas 
highly  if  we  are  not  careful  may  be  con¬ 
fused  from  his  statement.  I  think  it  is 
very  important  we  know  a  great  many 
more  things  about  the  conditions  from 
an  operating  standpoint  before  we  get 
too  enthusiastic  over  Mr.  Griswold’s 
analysis. 

Mr.  Bates:  We  have  a  film  to  exhibit 
here  today  and  if  the  operator  is  ready 
we  will  have  it  presented  at  this  time. 

Following  the  projection  of  the  pic¬ 
ture,  the  session  adjourned  at  5  :30  p.m. 
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THIRD  SESSION 


Thursday  Afternoon ,  October  15,  1925 


The  third  Technical  Session  convened 
at  2:15  p.m.,  Mr.  Cornish  presiding. 

Chairman  Cornish:  As  I  said  in  one 
of  our  meetings,  the  Managing  Commit¬ 
tee  decided  that  the  program  would  be 
limited  to  items  that  could  be  fairly  con¬ 
sidered  in  the  time  available  for  the 
meeting.  This  left  a  lot  of  very  valuable 
material  that  could  not  be  presented  and 
it  is  with  regret  that  we  were  obliged  to 
do  this.  You  will  find  in  your  chairs 
reports  by  the  Chemical  Committee,  also 
reports  by  the  Condensing  and  Scrub¬ 
bing  Committee.  The  information  in 


these  reports  is  very  valuable  and  I  am 
only  too  sorry  that  we  couldn’t  present 
it  here  at  the  meeting.  The  Condensing 
and  Scrubbing  Committee  was  organized 
late  in  the  year  and  they  have  done  re¬ 
markably  well  in  preparing  a  report.  I 
think  it  would  be  worth  all  of  your  time 
to  read  this  report  very  carefully. 

I  am  very  pleased  to  have  Mr.  Kun- 
berger  read  a  paper  which  he  has  pre¬ 
pared  and  which,  I  think,  contains  some 
very  valuable  hints  for  the  future  of  the 
gas  business. 
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PROBLEMS  CONFRONTING  THE  CHEMIST  IN  THE 

GAS  INDUSTRY 


A.  F.  Kunberger,  Chief  Chemist,  The  U.  G.  I.  Contracting  Company, 

Philadelphia,  Pa. 


Science  and  technology  have  the  func¬ 
tion  to  adapt  matter  to  the  requirements 
of  society  and  this  is  accomplished  by 
production. 

It  is  quite  indifferent  which  phase  of 
production  we  consider,  a  scientific  prob¬ 
lem,  mechanical  action  or  chemical  reac¬ 
tions,  agriculture  or  mining,  a  singular 
action  of  the  muscles  of  a  living  creature 
or  the  complicated  functions  of  the  large 
industrial  enterprises.  The  fundamental 
factor  is  motion  adapted  to  a  precon¬ 
ceived  idea  or  will. 

We  may  express  this  in  a  more  specific 
form,  thus:  the  human  effort,  in  imitating 
or  reproducing  natural  occurrences, 
spends  itself  in  rearranging  existing  con¬ 
ditions. 

It  seems,  at  first  glance,  somewhat 
vague  to  attribute  to  transporting  or  mo¬ 
tion  all  occurrences  and  all  accomplish¬ 
ments  in  art  and  science,  but  on  closer 
observation  we  realize  that,  after  all,  even 
a  thought  is  the  effect  of  motion.  In  the 
growth  of  a  tree  we  have  the  same  ac¬ 
cumulation  of  matter,  due  to  motion,  as 
we  have  in  the  piling  up  of  rock  or  its 
equivalent  in  a  large  building,  only  man 
has  succeeded  in  doing  it  faster.  The 


same  is  true  of  other  changes,  while  in¬ 
sects  such  as  the  fire  fly  may  produce 
light  at  less  expense  and  nature  may  or 
may  not  have  produced  gas  and  oil  with 
100%  efficiency  through  decomposition  of 
organic  matter,  with  subsequent  poly¬ 
merization  by  heat  or  pressure  or  both, 
and  in  all  probability  by  the  aid  of  cataly¬ 
zers.  One  fact  is  certain,  it  required  un¬ 
limited  space  and  time. 

In  the  processes  themselves  both  chemi¬ 
cal  and  mechanical  or  physical,  if  such  a 
distinction  can  be  made,  we  have  the  con¬ 
tinuous  motion  of  particles  by  rearrange¬ 
ment  of  the  ratio  and  position  of  the  ele¬ 
ment  hydrogen  to  that  of  carbon,  oxygen 
or  nitrogen,  from  the  ions  to  the  more 
complex  addition  products  or  chemical 
compounds.  This  is  equally  true  whether 
nature  is  the  prime  mover  or  man;  and 
the  final  product  is  energy,  either  stored 
in  the  form  of  gas  or  oil  or  liberated  in 
form  of  power. 

We  know,  that  when  coal  is  heated  in 
the  retort,  the  complex  chemical  com¬ 
pounds  or  substances  which  constitute  the 
black  mass  are  changed, — rearrangement 
takes  place.  First  dissociation  of  what  is 
generally  termed  volatile  matter  and 
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which  consists,  in  a  large  part,  of  hydro¬ 
carbons  takes  place.  However,  this  vola¬ 
tile  or  oily  substance  is  subject  to  con¬ 
tinuous  changes  after  its  dissociation. 
Hydrogen  is  split  off  and  reunited  in 
other  forms  of  hydrocarbons  until  it 
finally  issues  from  the  retort  as,  what  we 
term,  commercial  gas. 

We  know  that  nature  changed  (carbon¬ 
ized)  vegetable  matter  into  coal,  formed 
gas  and  liquid  fuel  without  heat  or  at 
least  without  sensible  heat  of  any  high 
degree,  but  with  unlimited  space  and  time. 

No  doubt,  germ  life  instead  of  heat, 
played  an  important  factor  in  furnishing 
the  energy  in  some  of  the  reactions.  To 
produce  the  same  products,  from  the 
same  raw  materials  or  matter,  in  a  space 
and  time  suitable  for  practical  purposes, 
we  have  to  sacrifice  matter  to  furnish  the 
energy. 

Work  is  the  product  of  all  energy  ex¬ 
pended  and  according  to  the  law  of  com¬ 
pensation,  efficiency  of  any  production 
method  is  limited  by  these  factors. 

I  am  not  saying  this  to  absolve  the 
chemist  in  the  gas  industry  from  the  re¬ 
proach  that  he  has  accomplished  little  in 
improving  methods  to  produce  gas,  but 
to  show  that  such  improvements  are  lim¬ 
ited  by  the  functioning  of  certain  laws. 

Most  improvements  in  gas  making 
have  originated  in  the  engineering  depart¬ 
ment  and  are  of  mechanical  rather  than 
chemical  nature,  and  yet  present  day  de¬ 
velopments  in  the  field  of  coal  research 
and  that  of  gaseous  products  from  the 
coal  are  indicating  that,  if  any  funda¬ 
mental  improvement  is  to  be  accom¬ 
plished,  we  have  to  make  use  of  these  de¬ 
velopments. 


Heretofore,  the  most  active  incentive 
to  search  for  improving  methods,  compe¬ 
tition,  was  not  serious,  as  a  matter  of 
fact,  there  are  a  good  many  who  feel  that 
electric  competition,  for  example,  had 
spent  itself  when  it  removed  from  our 
pockets  most  of  the  revenue  originally  de¬ 
rived  from  the  lighting  and  power  busi¬ 
ness. 

I  am  one  of  those  who  feel  that  safety 
lies  in  preparedness.  Even  to  those  com¬ 
panies  operating  combined  properties,  it 
is  of  vital  importance  that  their  gas  prop¬ 
erty  should  not  only  remain  a  revenue 
producer  and  not  become  a  liability  to 
the  electric  unit,  but  also  should  grow. 

If  we  study  the  stride  made  by  the  elec¬ 
tric  industry  in  reducing  the  cost  of  pro¬ 
duction  and  analyze  their  policy  of  re¬ 
ducing  the  cost  of  current  to  consumers 
capable  and  willing  to  purchase  current 
at  hours  where  their  equipment,  required 
for  the  peak  load,  would  have  to  be  idle. 
If,  in  addition,  we  glance  at  the  literature 
and  see  what  efforts  are  being  made  to 
side  step  the  power  plant  and  thus  elimi¬ 
nate  the  wasteful  boiler  and  generator,  we 
cannot  help  but  feel  that,  while  this  may 
never  be  accomplished  or  at  least  may 
remain  a  dream  for  the  future,  it  is  of 
fundamental  importance  that  the  gas  in¬ 
dustry,  and  particularly  the  chemist  of 
the  industry,  must  strain  every  atom  of 
energy  to  help  to  improve  our  present 
methods. 

It  is  true  that  reducing  the  cost  of  pro¬ 
duction  of  electric  current  by  steam  is 
limited  the  same  as  that  of  gas  produc¬ 
tion. 

A  modern  equipped  power  plant  using 
high  temperature  steam,  etc.,  may  pro- 
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duce  1  K.w.h.  with  1  pound  of  good  coal. 
In  general  practice,  however,  more  coal 
is  required. 

With  internal  combustion  engines,  for 
instance  the  Diesel  motor,  this  may  be  in¬ 
creased  to  double  the  K.w.h.  per  pound 
of  fuel  but  the  difference  in  the  price  of 
fuel  reduces  the  economy. 

As  to  the  direct  oxidation  of  carbon  or 
its  gaseous  products  to  produce  electric 
current,  it  is  evident,  as  shown  by  a  care¬ 
ful  study  of  the  experiments  of 

(1)  D.  Korda  (El.  Z.  272)  (1895). 

R.  Beutner. 

(2)  Mond  &  Langer  (Z.  Electro- 

chemie  4-131)  (1898). 

(3)  Jacques,  Haber  and  Moser  (Z. 

Electrochemie  10-697)  (1904) 

also  11-593  (1905). 

(4)  Taitelbaum  (Z.  Electrochemie, 

16-283)  (1910). 

(5)  E.  Baur  and  H.  Ehrenberg  (Z. 

Electrochemie  18)  (1912). 

(6)  A.  K.  Hof  man  and  K.  Ritter  (B. 

47-2243)  (1914). 

and  many  others,  that,  while  it  is  true  no 
practical  solution  of  the  problem  has  as 
yet  been  reached,  the  possibility  of  pro¬ 
ducing  electric  current  direct  from  coal, 
by  a  galvanic  cell,  is  not  at  all  impossible. 

In  the  manufacture  and  distribution  of 
gas,  aside  from  the  economic  factor,  sani¬ 
tary  conditions  have  to  be  considered.  We 
may  successfully  remove  certain  impuri¬ 
ties,  which  either  existing  statute  de¬ 
mands  or  our  own  safety  requires  to  re¬ 
move,  such  as  ammonia,  sulphur-com¬ 
pounds,  cyanogen,  and  tar  as  well  as  the 
oils.  In  removing  these  impurities  we 
have  to  dispose  of  waste  products. 

In  the  earlier  days  all  of  these  were 
transported  to  the  nearest  river  or  creek 
by  the  shortest  route.  Objections  were 


raised  and  both  tar  and  ammonia  were 
recovered.  However,  the  fact  that  a  reve¬ 
nue  could  be  derived  from  these  “foul 
and  evil  smelling”  substances,  rather  than 
any  desire  to  eliminate  the  nuisance,  were 
responsible  for  the  rapid  development  of 
recovery  plants. 

The  waste  liquor  from  the  ammonia 
recovery  still,  along  with  other  waste  wa¬ 
ter  containing  tarry  substances,  are  in 
most  places,  still  discarded  into  streams 
without  any  effort  to  remove  the  objec¬ 
tionable  ingredients. 

It  is  true  that  a  number  of  works  or 
their  chemists  are  working  on  the  sub¬ 
ject  and  some  have  installed  more  or  less 
successful  plants  to  remove  the  objec¬ 
tionable  phenols  or  tar  acids  from  the 
waste  liquor.  A  plant  to  remove  the  tarry 
matter  from  the  waste  water  of  a  water 
gas  plant  has  been  in  operation  for  sev¬ 
eral  years  in  one  of  our  plants,  and  al¬ 
though  I  designed  the  plant,  I  admit  that, 
notwithstanding  the  fact  that  it  does  the 
work,  I  would  be  glad  if  an  easier  way 
could  be  found  to  do  it. 

The  plant  consists  of  a  large  (5000 
gal.)  tank  in  which  the  waste  water  is 
treated  with  a  small  quantity  of  iron  sul¬ 
phate  to  help  to  precipitate  the  suspended 
organic  matter.  It  then  passes  through 
another  tank  of  the  same  size  in  which 
baffles  are  so  arranged  that  both  light 
oily  matter  may  be  skimmed  off  at  the 
top,  if  necessary,  and  the  heavy  precipi¬ 
tate  consisting  of  iron  hydrate  and  tarry 
matter  may  be  drawn  off  from  the  bot¬ 
tom. 

From  this  tank  the  water  flows  alter¬ 
nately  to  either  one  of  two  sand  filters 
placed  below  the  tanks,  and  is  collected 
in  a  third  tank  placed  in  the  ground. 
From  this  tank  it  can  be  discharged  di¬ 
rectly  into  the  river  or  pumped  back  into 
the  works  as  need  may  be. 
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For  the  removal  of  phenols  from  still 
waste  a  number  of  suggestions  have  been 
made.  One  of  them,  which  is  claimed  to 
have  been  in  successful  operation,  may 
be  worthy  of  a  more  detailed  description. 

Removing  Tar  Acids  from  Waste  Liquor 

P.  Franke  in  the  Chemiker  Zeitung  of 
April  16th  publishes  the  following 
method,  an  abstract  of  which  should  be 
of  interest.  The  method  is  based  on  the 
solubility  of  the  tar  acids  in  benzol.  The 


separation  may  be  accomplished  by  either 
alkalies  or  heat. 

For  Still  Waste 

If  the  still  waste  of  the  ammonia  con¬ 
centration  apparatus  is  to  be  treated,  it  is 
first  necessary  to  acidilate  this  liquid 
which  has,  due  to  the  caustic  lime  treat¬ 
ment,  an  alkali  reaction.  The  still  waste 
is  separated  from  lime  salts  by  sedimen¬ 
tation  in  a  tank  (a)  (sketch  1  and  2)  the 
clear  solution  flows  in  two  streams,  a 
large  (b)  direct  and  a  smaller  (c) 
through  a  chamber  containing  waste  acid 
from  the  light  oil  wash  (where  this  is 
available).  The  latter  flow  is,  by  means 
of  a  valve,  so  regulated  that  sufficient 


acid  is  carried  to  agitator  (d)  to  neutral¬ 
ize  the  entire  solution.  In  (d)  the  neutral 
solution  is  treated  with  benzol  and  thor¬ 
oughly  agitated  by  means  of  a  stirring  de¬ 
vice.  The  proportion  of  benzol  to  liquor 
is  1:1.  After  settling,  the  new  phenol 
free  liquor  is  run  off  and  the  benzol  agi¬ 
tated  with  caustic  soda,  which  is  pumped 
from  tank  (e)  into  the  agitator.  After 
separating  the  sodium  phenolate  the  ben¬ 
zol  is  again  ready  for  receiving  still  waste 
for  treatment. 


For  Gas  Liquor 

Instead  of  treating  the  waste  liquor  it 
is  more  profitable  to  treat  the  gas  liquor 
direct. 

For  this  purpose  the  water  or  gas 
liquor,  before  it  is  sent  through  the  am¬ 
monia  concentrating  still,  is  passed  down 
a  tower  (sketch  3)  composed  of  a  num¬ 
ber  of  compartments.  Each  compart¬ 
ment  is,  in  the  upper  half,  filled  with 
wood  shavings.  The  lower  half  acts  as 
a  benzol-phenol  and  liquor  separator.  To 
each  compartment  a  pipe  line  manifold 
conducts  benzol  vapors  near  the  top.  The 
liquor  is  drawn  in  from  the  top  into  com¬ 
partment  1.  From  compartment  1  the 
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liquor  is  syphoned  into  compartment  2 
as  soon  as  a  certain  level  is  reached,  to 
again  be  brought  in  contact  with  fresh 
benzol  vapors.  This  is  repeated  through 
three  compartments.  The  benzol  contain¬ 
ing  the  phenol  is  simultaneously  drawn 
off  with  the  liquor  from  each  chamber  to 
a  container,  in  which  any  liquor  that  ac¬ 
cidentally  may  have  been  drawn  over 
with  the  phenol-benzol  solution  will  be 
separated  before  the  solution  goes  to  the 
still  to  be  vaporized.  There  are  a  num¬ 
ber  of  modifications  of  this  method  but 
in  principle  they  are  the  same  and  their 
function  is  in  brief : 

Mixing  liquor  with  benzol,  separate 
liquor  from  phenol-benzol  solution  by 
gravity,  returning  solution  to  a  still  and 
send  liquor  to  another  chamber  to  again 
be  treated  with  fresh  benzol,  etc.  Thus 
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the  liquor  may  be  treated  with  relatively 
large  quantities  of  benzol  without  seri¬ 
ously  affecting  the  cost,  as  only  a  small 
actual  quantity  of  benzol  is  required. 
This  apparatus  may  be  run  continuously 
without  much  attention.  The  most  ex¬ 
pensive  part  of  the  operation  would  be 
the  steam  required  for  vaporizing  the 
benzol  and  the  loss  of  benzol  dissolved  in 
the  liquor. 

Liquid  Purification 

Another  problem  “liquid  purification” 
or  the  removing  of  H2S  from  gases  by 
passing  the  gases  against  the  flow  of  a 
solution  of  alkali  carbonates,  forming  sul¬ 
phides  and  bicarbonates  and  subsequently 
revivifying  this  solution,  by  blowing  air 
through  the  solution  in  a  separate  ves¬ 
sel.  From  a  purification  point  of  view 
this  process  is  a  success.  Its  flexibility 
and  efficiency  has  been  established  be¬ 
yond  doubt.  There  remains,  however,  to 
be  found  a  practical  method  to  eliminate 
the  nuisance  of  the  H2S  gas  issuing  from 
the  actifier. 

No  doubt  strenuous  efforts  are  being 
made  to  reach  this  goal  and  it  is  hoped 
that  a  practical  solution  will  be  reached 
in  the  near  future. 

Of  course,  one  way  to  do  this  would 
be  to  pass  the  air  from  the  actifier 
through  iron  oxide.  At  first  glance  it 
seems  absurd  to  make  such  a  suggestion. 
However,  on  closer  analysis,  we  have  a 
quite  ’feasible  proposition.  First  of  all, 
we  have  the  very  desirable  and  very  flexi¬ 
ble  liquid  purification  which  is  a  great 
advance,  irrespective  of  what  we  do  after¬ 
wards. 

In  the  present  method  of  oxide  purifi¬ 
cation  we  are  hampered  by  the  fact  that 
with  a  flow  of  foul  gas  the  capacity  of 
the  oxide  is  limited,  but  when  we  pass 
foul  air  the  oxide  acts  as  a  catalyzer 


rather  than  an  absorbent.  It  will,  there¬ 
fore,  be  able  to  decompose  a  great  many 
times  the  amount  of  H2S  it  now  absorbs 
as  the  reactions  would  not  necessarily 
have  to  be 

Fe2Os  -j-  3  H2S  =  Fe2S3  -j-  3  H20 

to  the  contrary  it  would  be  in  the  most 
part  be 

•  H2S  +  O  =  h2o  +  S 

The  cost  of  the  oxide,  therefore,  would 
have  little  effect  on  the  total  cost  of  puri¬ 
fication,  nor  would  the  labor  cost  be 
higher  than  at  present  (blowing  the  H2S 
in  the  air)  or  only  a  small  fraction  of  the 
labor  cost  of  the  present  oxide  purifica¬ 
tion. 

Since  the  vessel  containing  the  oxide 
will  not  have  to  be  gas  tight,  as  small 
leaks  would  not  greatly  interfere,  the 
oxide  could  be  moved  mechanically  and 
would  not  be  mixed  with  shavings,  since 
a  great  number  of  very  thin  layers  would 
be  of  advantage  both  in  more  efficiently 
decomposing  the  H2S  and  in  totally  satu¬ 
rating  the  oxide  with  sulphur  to  a  point 
where  it  no  longer  would  act  as  a  cataly¬ 
zer. 

Not  only  would  the  cost  of  material  in 
this  case  be  negligible  but  the  final  prod¬ 
uct  should  have  a  market  value  perhaps 
larger  than  the  initial  cost  of  the  oxide. 

Total  Gasification 

After  all,  the  foregoing  are  minor 
problems  and  do  not  seriously  influence 
the  future  development  of  the  industry. 
Of  vastly  greater  importance  is  the  actual 
production  of  gas  from  coal  or  rather  the 
total  gasification  of  coal. 

Strictly  speaking,  we  have  always  to¬ 
tally  carbonized  coal  but  usually  in  two 
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steps.  In  the  first,  we  made  coal  gas  and 
later  used  the  coke  in  our  water  gas  ap¬ 
paratus.  However,  very  few,  if  any,  ac¬ 
tually  balanced  this  operation  and  most 
plants  did  only  one  of  the  two  operations. 
They  either  sold  the  coke  produced  or 
bought  the  coke  required. 

The  nearest  approach  to  total  carboni¬ 
zation,  other  than  the  first  mentioned 
combination  coal  and  water  gas  plant 
operation,  is  the  use  of  soft  coal  in  the 
water  gas  generator.  It  has,  however, 
as  a  primary  motive,  the  object  to  replace 
the  more  expensive  coke  by  the  cheaper 
coal.  From  an  economic  viewpoint  this 
is  not  fully  efficient,  for  a  great  deal  of 
the  rich  coal  gas  and  most — if  not  all — 
of  the  by-products  are  lost.  However,  it 
reduces  the  holder  cost  of  the  gas  by  the 
difference  in  the  prices  of  coal  and  coke 
minus  the  losses  in  volatile  matter  during 
blasting.  While  this  is  not  all  lost,  never¬ 
theless,  where  a  waste  heat  boiler  is  in 
operation,  we  are  using  a  practically  rich 
gas  for  fuel,  where  producer  gas  would 
be  just  as  efficient. 

A  large  number  of  patents  have  been 
taken  out  for  total  carbonization  schemes. 
They  are  fundamentally  the  same,  but 
differ  in  application  of  the  principle. 
Some  of  them  use  a  double  generator  set. 
Both  generators  are  started  with  a  hot 
coke  fire,  then  blue  gas  is  made  in  one  and 
soft  coal  charged  into  the  other.  The 
blue  gas  from  the  first  is  passed  through 
the  second  and  the  sensible  heat  of  the 
blue  gas  is  supposed  to  carbonize  the  soft 
coal  in  the  other.  After  the  coke  in  the 
first  has  been  reduced  to  a  point  where 
it  is  no  longer  economical  to  produce  blue 
gas,  the  second  generator,  by  now  filled 
with  what  is  supposed  to  be  coke,  is  used 
for  making  blue  gas  and  the  first  is 
charged  with  soft  coal.  Although  theo¬ 
retically  attractive,  there  are,  however, 
practical  difficulties  to  be  anticipated  due, 


for  example,  to  the  low  conductivity  of 
coal  and  the  short  time  of  contact.  It  is 
true  that  several  of  these  inventors  help 
themselves  with  the  heat  accumulated 
from  the  blast,  but  since  350  B.t.u.  gas 
is  the  best  they  may  expect  with  such  an 
arrangement,  this  heat  will  be  needed, 
the  same  as  it  is  now,  for  gasifying  the 
oil  for  enriching  th»  lean  gas. 

The  available  sensible  heat  in  1,000 
cu.ft.  of  blue  gas  is  equal  to  approximate¬ 
ly  15,000  B.t.u.,  assuming  that  the  gas 
leaves  the  generator  at  1700°F.  and  can 
be  cooled  down  to  700° F.  by  the  coal. 
One  hundred  pounds  of  soft  coal  will 
make  about  2,000  cu.ft.  of  blue  gas  and 
we  have,  therefore,  30,000  B.t.u.  To  heat 
the  one  hundred  pounds  of  coal  to,  say, 
1000° F.  requires  approximately  25,000 
B.t.u.  and  therefore,  theoretically,  we 
should  be  able  to  do  it.  The  time  of  con¬ 
tact,  however,  is  so  short  and  coal  is  such 
a  poor  conductor  of  heat,  that  only  a 
fraction  of  the  available  heat  may  be  de¬ 
pended  upon  to  be  taken  up  by  the  coal. 
This  has  been  verified  by  practical  tests. 
The  coal,  therefore,  is  only  partially  car¬ 
bonized  and  we  are  no  better  off  than 
we  are  now  by  charging  the  coal  directly 
into  the  generator.  More  promising  is 
the  following  process. 

A  long  type  generator,  the  blast  gases 
being  taken  off  about  the  center,  leaving 
a  large  carbonizing  chamber  above  the 
take  off,  is  used.  In  addition  to  a  more 
direct  connection  between  blue  gas  gener¬ 
ator  and  carbonizing  chamber,  we  have 
the  radiant  heat  of  the  coke  fire  directly 
upon  the  lowest  layer  of  the  coal,  which 
has  perhaps  been  half  carbonized  by  the 
hot  gases  before  reaching  this  zone. 
Though  there  is  some  trouble  in  cleaning 
the  generator  fires,  nevertheless,  this 
method  is  the  most  promising  one.  As  it 
is  now  operated,  some  of  the  coal  gas  and 
oil  vapors  from  the  chamber  above  are 
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forced  down  due  to  both  formation  and 
expansion  during  the  blasting  period  but 
this  can  easily  be  remedied  by  having  an 
opening  in  the  gas  valve,  large  enough  to 
release  the  pressure  and  permit  the  gases 
from  the  coal  to  enter  the  seal  during  the 
blasting  period.  A  little  producer  gas 
may  thus  leak  over  with  them,  but  this 
could  be  kept  down*to  a  point  where  it 
would  not  seriously  effect  the  composi¬ 
tion  of  the  gas  by  an  excessive  amount  of 
inerts. 

Operating  with  this  modification  it  is 
claimed  would  yield  per  short  ton  (2,000 
lbs.). 

60  lbs.  of  (NH4)2  S04 
30  to  40  gals,  of  low  temp,  tar 
4,000  cu.ft.  low  temp,  gas  of 

1,000  B.t.u.  total  4,000,000 

40,000  cu.ft.  of  blue  gas, 

300  B.t.u.  12,000,000 

16,000,000 

or  44  M.  cu.ft.  of  gas  of  363  B.t.u.  per 
cu.ft.  These  are  quoted  claims,  and  may 
be  better  than  practically  attainable. 


In  returning  the  30  to  40  gals,  of  tar 
which,  in  the  most  part,  is  a  paraffin  oil, 
to  the  gas  we  would  probably  get  a  gas 
with  a  somewhat  higher  heating  value.  In 
most  states,  gas  of  such  low  heating  value 
cannot  be  distributed,  and  unless  we  suc¬ 
ceed  in  working  out  or  developing  one  or 
the  other  of  possible  reactions  of  syn¬ 
thetic  production  of  methane  and  some  of 
the  other  hydrocarbons  we  will  have  to 
use  oil  to  enrich  the  gas. 

Low  Temperature  Carbonization 

If  we  study  the  work  of  Fischer  and 
others,  we  wonder  why  no  serious  effort 
has  been  made  to  adopt  some  of  the  reac¬ 
tions  involved  to  the  water  gas  produc¬ 
tion. 

Before  going  into  detail  regarding  the 
probabilities  of  such  a  method,  I  would 
like  to  dwell  for  a  brief  time  on  the  sub¬ 
ject  of  low  temperature  carbonization,  as 
it  forms  a  possible  link  in  the  scheme  of 
total  carbonization. 


ROTATING  LOW  TEMP  CARBONIZATION  RETORT 


Cross-  Section  o  f  Drum 


S Ketch 
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The  greatest  drawback  to  this  quite  re¬ 
cently  developed  method  of  carbonization 
is  the  quality  of  coke  and  the  life  of  the 
apparatus.  However,  late  developments 
indicate  that  both  may  be  neglected,  as 
an  apparatus  (Sketch  4)  has  been  devel¬ 
oped  that  is  supposed  to  give  a  very  hard 
coke  and  the  modern  construction  is  ex¬ 
pected  to  assure  a  reasonably  long  life 
for  the  apparatus.  The  advantages,  at 
least  from  our  viewpoint,  are  the  small 
area  requried  for  a  retort  carbonizing  50 
to  100  tons  of  coal  a  day,  the  low  installa¬ 
tion  cost,  and  the  high,  claimed,  efficiency 
of  the  apparatus. 

In  the  apparatus  described  before, 
where  the  carbonizing  chamber  is  placed 
directly  above  the  producer  or  generator, 
we  must  use  oil  to  bring  the  gas  made  to 
a  required  standard.  In  combining  one 
or  the  other  of  the  low  temperature  car¬ 
bonization  retorts  with  the  existing  water 


gas  apparatus,  we  may  produce  any  heat 
value  gas  desired,  without  the  use  of  oil, 
by  disposing  of  some  of  the  coke  made  as 
shown  in  Sketch  No.  5.  Ordinary  coal 
gas  practice  does  this  but  it  is  claimed 
that,  due  to  the  low  temperature  at  which 
the  last  described  process  operates,  the 
thermal  efficiency  is  greater. 

A  recent  published  report  of  tests  of 
long  duration,  made  with  the  Thyssen 
Rotating  Retort  will  give  us  reasonably 
accurate  data  as  to  the  possibilities  of 
such  a  combination  (See  Table  1). 

Taking  the  English  Cannel  coal  with 
which  we  are  more  familiar  than  with  the 
German  gas  coal,  we  obtain  from  1  ton 
(2,240  lbs.): 

1,714  lbs.  of  coke 

47  gals,  of  tar.  Spec.  Gr.  .975  to  1 

6  gals,  of  oil.  Spec.  Gr.  .818  to  .865 

2/4s  gals,  of  motor  fuel  (Benzine) 


1083 


TABLE  NO.  I 


Guarantee  Test  of  Thyssen  Rotating  Retort 

Coal  Used 

Gas  Coal  Run  of  Mine 

English  Cannel 

Analysis 

Average 

Moisture 

6.34% 

3.72% 

Volatile  Matter 

32.0% 

39.50% 

Ash 

12.9% 

15.14% 

Duration  of  Test 

382  hours 

158  hours 

Coal  Used 

2121  Tons 

502 . 9  Tons 

Average  Daily  Capacity  per  Retort 

91 .4  Tons 

76.5  Tons 

Yield 


Coke  per  Ton  (1000  Kg.) 

734  Kg. 

765  Kg. 

Heavy  Tar  (water  free) 

125  Kg. 

173.5  Kg. 

Light  Tar 

22.2  Kg. 

18.3  Kg. 

Benzin 

6 . 6  Kg. 

Total  Tar  Yield 

Gas  of  7000  Cal. 

147.2  Kg. 

198.4  Kg. 

Average  Heating  Value 

107  cbm. 

92 . 5  cbm. 

High  Heating  Value 

Calories  Required  per  Kg.  of 

8800  Cal. 

9000  Cal. 

Raw  Coal 

555 

400 

and  approximately  3,300  cu.ft.  of  gas, 
with  a  heating  value  of  over  1,000  B.t.u. 

We  have  a  total  heating  value  of 
3,300,000  B.t.u.  in  the  gas,  and  will  have 
to  add  approximately  7,000  cu.ft.  of  blue 
gas  of  a  heating  value  of  300  B.t.u.  cu.ft. 
to  bring  this  gas  to  our,  at  present  most 
widely  used,  standard  of  525  B.t.u.  This 
would  require  approximately  230  lbs.  of 
the  1,714  lbs.  of  coke. 

The  sensible  heat  in  the  blast  gases 
from  this  operation  would  be  approxi¬ 
mately  four  times  that  required  for  the 
carbonization  of  the  coal,  leaving  enough 
heat  to  produce  all  of  the  steam  required. 
The  carburetter  and  superheater  would 
be  eliminated  or  could  be  used  as  a  super¬ 
heater  for  the  steam,  reducing  the  fuel 
required  per  1,000  ft.  of  blue  gas. 

Some  of  the  sensible  heat  of  the  blue 
gas  would  also  be  recovered,  since  the 
blue  gas  passes  through  the  carbonizing 
chamber,  which  has  a  temperature  of 
from  500  to  600°F.  lower  than  the  blue 
gas  when  leaving  the  generator.  By  us¬ 
ing  a  slight  excess  of  steam,  ammonia,  at 
present  not  formed  in  low  temperature 
carbonization,  could  be  recovered. 


The  greatest  advantage  of  this  scheme 
is  the  fact  that  medium  sized  water  gas 
plants,  which  could  not  consider  any 
other  form  of  coal  gas  plant,  would  be 
able  to  use  this  form  due  to  the  above 
mentioned  advantages.  In  presenting  the 
economic  features  of  this  scheme,  I  will 
refrain  from  using  money  values,  as  they 
change  too  much  in  the  various  localities. 
The  value  can  be  added  by  anyone  who 
would  be  sufficiently  interested.  From 
certain  coals  in  this  country,  we  should 
get  similar  results  obtained  with  the  Can- 
nel  coal  but  the  coke  would  be  better, 
since  it  would  have  a  lower  ash  content. 

We  have  for  sale  from  2,240  lbs.  of 
coal : 

10,000  cu.ft.  of  gas  of  525  B.t.u. 

1,483  lbs.  of  coke 

47  gals,  of  heavy  tar 

0  gals,  of  oil  (fuel  oil) 

2 Yz  gals,  of  light  oil 

These  figures  are  calculated  from  the 
above  quoted  figures,  allowing  34^  lbs. 
of  the  coke  for  each  1,000  cu.ft.  of  blue 
gas  of  300  B.t.u.  It  is  needless  to  say 
that  this  is  better  than  we,  so  far,  have 
been  able  to  do.  It  is  accomplished  by  a 
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better  utilization  of  the  excess  heat  pro¬ 
duced  and  carried  away  in  the  blast  gases, 
through  absorption  by  the  coal,  due  to 
lower  carbonizing  temperature  and  better 
contact  and  heat  transmission  with  the 
coal,  effected  by  carbonizing  the  coal  in 
thin  layers. 

The  present-day  methods  of  carboniz¬ 
ing  require  high  temperature  to  heat 
through  the  comparatively  thick  body  of 
coal.  These  temperatures  are  all  out  of 
proportion  to  the  actual  requirements,  but 
since  coal  is  an  extremely  poor  conductor 
of  heat,  it  is  necessary  to  heat  the  walls 
of  the  retorts  to  these  temperatures,  and 
for  a  period  of  time,  corresponding  to 
the  thickness  of  the  coal  body.  To  utilize 
this  heat  for  steam  making  does  not  ma¬ 
terially  reduce  the  loss  since  only  a  small 

amount  can  be  recovered.  If  the  figures 

*» 

given  by  the  European  authors  are  re¬ 
liable  (and  I  have  no  reason  to  doubt 
them)  there  should  be  some  points  of  in¬ 
terest  in  this  method. 

In  the  foregoing  we  have  seen  two 
ways  for  improvement,  in  the  one  we 
have  total  gasification  under  favorable 
efficiency  conditions,  but  resulting  in  a 
low  B.t.u.  gas,  which  has  to  be  enriched 
with  oil.  In  the  second,  partial  gasifica¬ 
tion  with  very  high  efficiency,  but  we  ob¬ 
tain  by-products  which  have  to  be  dis¬ 
posed  of.  With  a  good  domestic  coke 
market  the  second  scheme,  no  doubt,  is 
the  most  attractive  one,  even  though  we 
should  have  to  use  the  tar  for  gas  making. 

However,  we  have  to  carry  on  two  dif¬ 
ferent  types  of  business,  the  gas  business 
in  which  we  are  primarily  interested  and 
the  coke  and  by-product  selling  business 
which,  very  often,  is  a  handicap. 

This  brings  us  back  to  the  first  scheme, 
which  is  equally  as  efficient  but  due  to 
total  gasification  of  the  coal,  increases  the 
blue  gas  ratio  to  that  of  the  low  tempera¬ 


ture  gas,  to  the  extent  of  lowering  the 
heating  value  of  the  gas,  to  approximately 
360  B.t.u. 

If  we  can  increase  this,  without  the 
use  of  oil,  we  have  accomplished  total 
gasification,  and  it  is  with  this  end  in 
view  that  I  will  deal  with  the  work  of 
Fischer  and  his  associates,  as  well  as 
others. 

Synthetic  Hydrocarbons 

It  is  needless  to  say  that  such  pressures, 
as  used  by  Fischer  to  produce  from 
blue  water  gas,  alcohol,  fatty  acids  and 
oils,  are  out  of  the  question  in  the  gas 
operation.  However,  we  are  not  inter¬ 
ested  in  the  production  of  compounds 
with  large  molecules.  We  are  interested 
in  CH4,  C2H2,  C2H4  and  C2H6. 

It  is  not  necessary  that  we  change  all 
of  our  hydrogen  to  these  compounds,  as 
long  as  we  change  enough  to  form  suffi¬ 
cient  of  them  to  bring  the  heating  value 
up  to  525.  Approximately  20%  of  me¬ 
thane  will  do  this,  or  less  than  20%  of 
any  appreciable  amounts  of  C2H2,  C2H4 
or  C2H6  are  formed. 

All  of  these  can  be  produced  from  blue 
water  gas,  at  comparatively  low  pres¬ 
sures,  in  the  presence  of  hydrogen  fixing 
metals  or  catalyzers. 

Franz  Fischer  and  Hans  Tropsch  have 
published  results  of  extensive  experi¬ 
ments  made  with  blue  water  gas,  both 
for  the  production  of  methane  and  that 
of  liquid  fuels.  They  found  that  methane 
may  be  formed,  in  the  presence  of  a  cata¬ 
lyzer,  even  at  ordinary  pressures.  Inter¬ 
esting,  however,  are  the  results  with 
higher  pressures,  since  they  alone  show 
appreciable  amounts. 

The  reaction  involved,  in  the  forma¬ 
tion  of  methane  from  blue  water  gas, 
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was  discovered  by  Sabatier  and  Sender- 
ens,  and  published  in  the  Bulletin  of  the 
French  Academy  of  Science,  Paris,  1902. 
Since  then,  a  number  of  scientific  papers 
and  also  patents  have  appeared,  covering 
the  subject.  The  first  mentioned  investi¬ 
gators  have  found  that  the  reduction  of 
CO  by  H2  takes  place  quantitatively  at 
250°C.  if  the  reagents  are  present  in  their 
molecular  proportions,  forming  methane 
and  water.  At  higher  temperatures  380° 
C.  the  same  experimenters  obtained  from 
1  Vbl.  CO  and  3  Vol.  H2  10.5%  C02, 
67.9%  CH4  and  21.6%H2,  at  this  tem¬ 
perature,  the  oxygen  of  the  CO  forming 
CH4  oxidized  the  remaining  CO  to  C02 
leaving  an  excess  of  H2.  Noteworthy  is 
their  claim  that  besides  nickle,  only  co¬ 
balt  was  suitable  for  contact-metal ;  plati¬ 
num,  palladium,  copper  and  iron,  how¬ 
ever,  were  not  suitable. 

Mayer  and  Henseling  (J.  f.  Gasbe- 
leuchtung,  1909)  repeated  the  experi¬ 
ments  of  Sabatier  and  Senderens  and 
found  that  iron  was  suitable  for  cataly¬ 
sis,  but  at  higher  temperatures  than  those 
named  by  the  former. 

At  from  500  to  600°C.  they  obtained 
methane  from  hydrogen  and  carbon.  It 


is  doubtful  whether  the  hydrogen  reacted 
with  the  carbon  previously  deposited  on 
the  catalyzer  (in  this  case  iron  oxide)  or 
with  the  carbon  monozide  mixed  with  the 
hydrogen. 

Claude,  in  his  ammonia  process, 
changes  the  residual  CO,  after  removing 
the  bulk  by  other  means,  by  passing  the 
gaseous  mixture  over  an  iron  catalyzer  at 
400 °C.  and  claims  this  reaction  to  take 
place : 

CO+  3  H2  =  CH4  +  H20 

This,  of  course,  is  the  same  as  claimed 
by  Sabatier  and  Senderens,  but  Claude 
uses  iron  as  contact,  and  the  former 
nickle,  claiming  that  iron  could  not  be 
used. 

Franz  Fischer  and  Hans  Tropsch,  in 
their  experiments,  used  an  iron  catalyzer, 
in  form  of  iron  turnings  instead  of  oxide. 
The  results  were  published  in  Brennstofif 
Chemie,  Vol.  4,  page  193-197. 

These  experiments  are  exceedingly  in¬ 
teresting,  but  for  our  purpose,  probably 
only  those  results  are  of  value,  as  ob¬ 
tained  at  reasonably  low  pressure,  and 
given  in  Table  2. 


TABLE  2 


Gas  Used  Gas  Made 


Temp.  Press.  CO  H2  CH4  N2  C02  CnHn  02  CO  Lb  CH4  N2 

420° C.  2  Atm.  44.6  49.4  6  5.4  21.6  1  A  17.2  44.4  10.6  5.6% 

415°C.  10  Atm.  41.1  51.3  1.1  6.5  25.4  1.1  .1  14.5  30.0  23.4  5.5% 


This  table  shows,  that  with  the  increase 
in  pressure,  not  only  the  methane  in¬ 
creases  but  also  hydrocarbons  are  formed. 
An  experiment  made  at  ordinary  pres¬ 
sure,  with  iron  and  iron  carbide  as  cataly¬ 
zer,  gave  only  a  yield  of  2%  of  methane. 
With  iron  alone,  only  1%  of  methane  was 
formed,  but  1.7%  of  hydrocarbons. 


All  of  these  experiments  were  carried 
out  at  comparatively  low  temperature  and 
with  gases  compressed  into  cylinders. 
None  of  these  investigators  interested 
himself  with  the  effect  any  of  the  forego¬ 
ing  reactions  may  have  on  blue  gas,  if 
applied  to  present  type  of  water  gas  ap¬ 
paratus  with  slight  changes  in  design. 
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Nevertheless,  these  reactions  offer  possi-  the  present  and  a  possible  future  method 
bilities  which  may  change  our  present  should  be  profitable. 

methods  of  gas  making,  and  a  short  At  present  the  reaction  in  the  generator 
analysis  of  theoretical  reactions,  in  both  is 


12  C  (174528  B.t.u.)  +  18  H20  -f-  (122170  —  51900  =  70270  B.t.u.)  = 
28  CO  +  2  H  (756  cu.ft.  with  244800  B.t.u.). 


or  condensed. 


16.829  C.  +  18  H20  +  O  (in  Blast  air)  = 

28  CO  -f  2  H  (756  cu.ft.  blue  gas)  -f-  C02  (in  waste  gas). 


If,  by  means  of  a  catalyzer,  we  change,  sible  in  the  presence  of  large  volumes 
as  seems  feasible,  most  of  the  H2  to  CH4  of  C.,  we  have 
and  retain  our  CO,  which  should  be  pos- 

18  C.  +  18  H20  +  51700  B.t.u.  =  28  CO  +  8  CH4  (567  cu.ft.  of  gas) 


with  a  heating  value  of  312,800  B.t.u.  or 
approximately  550  B.t.u.  per  cu.ft.  For 
this  reaction,  we  require  less  heat,  due  to 
the  exothermic  reaction  of  the  CH4 
formed. 

Theoretically,  therefore,  we  require 
for  1,000  cu.ft.  of  blue  gas  22.5  lbs.  of 
C.  and  for  1,000  cu.ft.  of  blue  gas  cata¬ 
lyzed  38  lbs.  of  C.  or  an  additional  15.5 
lbs.  of  carbon,  to  replace  the  3  to  3^4  gals, 
of  oil  now  used  to  bring  the  blue  gas  up 
to  standard  requirements. 

Aside  from  the  apparent  economy,  we 
eliminate  the  necessity  of  handling  oil, 


and  make  the  industry  independent  of  the 
oil  market. 

From  my  own  observation,  I  am  con¬ 
vinced  that  the  reaction  can  be  adapted 
and  carried  out  in  a  gas  generator,  with¬ 
out  additional  equipment. 

I  have  in  this  communication  attempted 
to  point  out  to  you,  my  fellow  chemists, 
as  well  as  the  engineers  of  the  industry, 
possibilities  worth  considering.  If  I  have 
stimulated  new  ideas  and  thoughts  by 
what  I  have  said,  I  think  that  I  have  done 
some  good  for  the  industry  at  large  and 
I  have  accomplished  what  I  started  out 
to  do. 
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CHEMICAL  COMMITTEE  REPORT 


A.  F.  Kunberger,  Chief  Chemist,  The  U.  G.  I.  Contracting  Company,  Chairman. 


The  1925  Chemical  Committee  was 
organized  in  December  1924.  The  final 
membership  of  this  Committee  was  21 
members. 

The  general  instructions  from  the 
Managing  Committee  were  to  continue 
the  work  of  revision  of  methods  in  the 
Gas  Chemists’  Handbook  and  supervise 
all  chemical  subjects  connected  with  As¬ 
sociation  work. 

The  first  meeting  was  held  in  New 
York  on  January  23,  1925,  at  A.  G.  A. 
headquarters  and  the  work  for  the  Com¬ 
mittee  outlined.  The  organization  of  the 
following  sub-committees  were  approved. 

Sub-committee  on  Editing  Gas  Chem¬ 
ists’  Handbook,  E.  C.  Uhlig,  Chairman. 

Sub-committee  on  Testing  and  Valua¬ 
tion  of  Gas  Oil,  C.  A.  Lunn,  Chairman. 

Sub-committee  on  Testing  of  Gas 
Purifying  Materials,  Dr.  A.  R.  Powell, 
Chairman. 

Sub-committee  on  Investigating  Cor¬ 
rosion,  Dr.  J.  F.  Wing,  Chairman. 

Subcommittee  on  Purification,  C.  A. 
Schnerr,  Chairman. 

A  second  meeting  of  the  committee 
was  held  at  the  Peoples  Gas  Building  in 
Chicago  on  March  17,  and  various 
phases  of  the  work  under  way  were  dis¬ 
cussed. 

A  third  meeting  of  the  Chemical  Com¬ 
mittee  was  held  in  New  York  at  A.  G.  A. 


headquarters  on  June  16.  During  the 
discussion  the  question  arose  as  to  the 
disposition  of  some  of  the  methods 
worked  out  by  the  sub-committees,  and  a 
sub-committee  on  procedures  was  ap¬ 
pointed  with  Mr.  Lunn  as  Chairman. 

It  was  also  found  necessary  to  form  a 
sub-committee  on  Analysis  and  Testing 
of  Light  Oils  and  Tars.  Mr.  J.  M.  Weiss 
was  appointed  Chairman.  This  Com¬ 
mittee  is  to  consider  and  report  on  the 
changes,  suggested  by  members  of  the 
Editing  Committee,  to  the  methods  sub¬ 
mitted  by  the  1924  Committee. 

Sub-committee  on  Co-operative  Tests  of 
Ammonia  Liquors  and  Materials 

J.  D.  Davis,  Chairman. 

The  report  of  this  committee  will  be 
presented  separately  by  the  Chairman, 
Mr.  J.  D.  Davis. 

Sub-committee  on  Investigating  Cor¬ 
rosion 

J.  F.  Wing,  Chairman. 

The  corrosive  effect  of  some  of  the 
impurities  of  the  gas  at  different  points 
in  the  system  and  particularly  the  effect 
of  cyanogen  were  studied  by  placing  ac¬ 
curately  weighed  metal  strips  inside  the 
mains  at  various  points. 

Sub-committee  on  Editing  the  Gas 
Chemists’  Handbook 

E.  C.  Uhlig,  Chairman. 

This  sub-committee  was  continued  as 
a  standing  committee.  As  proposed  re- 
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visions  of  methods  are  worked  out  by  the 
various  sub-committees  of  the  Chemical 
Committee,  this  committee  will  advise  as 
to  form,  not  substance,  of  such  revised 
methods  and  will  include  them  in  future 
editions  of  the  Handbook  after  they  have 
been  approved  by  a  majority  of  the  mem¬ 
bers  of  the  Chemical  Committee. 

The  Chairman,  Mr.  E.  C.  Uhlig,  re¬ 
ports  : 

The  Committee  met  and  considered 
the  following  subjects  and  submitted  a 
report  to  the  Chemical  Committee. 

Chapter  i,  Part  3 — Purification  Material 

The  report  of  Dr.  Powell  who  had 
been  appointed  to  review  this  chapter 
was  gone  over  in  detail. 

Chapter  2,  Part  3 — Light  Oil  and  Light 
Oil  Products 

The  report  of  the  Sub-committee,  J. 
W.  Weiss,  Chairman,  was  gone  over  in 
detail. 

Chapter  2 ,  Part  1 — Illuminating  Gas 

The  Committee  discussed  the  advisa¬ 
bility  of  a  simpler  method  for  the  deter¬ 
mination  of  moisture  in  gas. 

Chapter  1,  Part  2 — Gas  Oil 

The  Committee  discussed  the  distilla¬ 
tion  test  given  on  page  76  and  recom¬ 
mended  that  this  be  omitted  from  the 
Handbook,  the  percentage  of  carbon  resi¬ 
due  to  be  obtained  by  the  use  of  Conrad- 
son’s  method  on  page  397. 

The  Editorial  Subcommittee  also  rec¬ 
ommended  that  there  be  published  in 
the  A.  G.  A.  Monthly  requests  for  dis¬ 
cussion  of  any  of  the  Handbook  methods. 


Sub -committee  on  Testing  and  Valuation 
of  Gas  Oil 

Mr.  C.  A.  Lunn,  Chairman. 

This  Committee  has  continued  its  co¬ 
operation  with  the  Sub-committee  on  Gas 
Oil  of  the  American  Society  for  Testing 
Materials.  During  the  past  year  minor 
revisions  have  been  made  in  the  Methods 
of  Testing  Gas  Oils,  published  as  a  part 
of  the  1923  Chemical  Committee  report, 
and  the  Revised  Methods  are  published 
as  appendix  3  of  this  report.  These 
methods  have  been  used  in  co-operative 
tests  of  two  samples  of  distillate  oil  by 
twelve  laboratories  and  the  results  of 
these  tests  are  published  as  appendix  3a 
of  this  report. 

It  is  hoped  that  the  present  Tentative 
Methods  of  Testing  Gas  Oils  will  receive 
careful  study  by  all  members  interested 
in  this  rather  important  subject  and  con¬ 
structive  criticisms  placed  in  the  hands 
of  the  Chairman. 

Sub-committee  on  Purification 

C.  A.  Schnerr,  Chairman. 

The  work  of  this  Sub-committee  has 
been  largely  a  continuation  of  the  investi¬ 
gation  of  the  practice  of  using  oxide 
without  shavings.  The  report  of  this 
sub-committee  is  printed  as  Appendix  2 
of  this  general  report. 

Sub-committee  on  Purifying  Materials 

A.  R.  Powell,  Chairman. 

At  a  meeting  of  the  Chemical  Commit¬ 
tee  on  January  23,  1925,  at  A.  G.  A. 
headquarters,  this  committee  was  in¬ 
structed  to  formulate,  in  addition  to  re¬ 
vising  the  present  methods  of  testing,  an 
introduction  to  the  chapter.  It  was  also 
decided  to  request  the  opinion  of  the 
chemist  members  of  the  association  on 
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the  method  as  it  now  stands  in  the  Hand¬ 
book.  Guided  by  the  replies  to  a  letter 
sent  out  by  the  Chairman  of  the  Chemical 
Committee,  Dr.  A.  R.  Powell  prepared  a 
revision  of  the  present  method  and  two 
separate  suggestions  for  an  introduction. 
A  mimeographed  copy  of  this  was  sent 
out  to  the  members  of  the  Chemical  Com¬ 
mittee  requesting  their  comments.  There 
was  a  diversity  of  opinion  regarding  the 
advisability  of  heading  each  chapter  with 
such  an  introduction  as  well  as  to  the 
scope  of  this  introduction. 

Dr.  Powell’s  final  report,  in  which  he 
gave  due  consideration  to  the  views  of 
the  members  of  the  Committee,  is  printed 
as  appendix  1  of  this  general  report. 

Sub-committee  on  Procedures 

C.  A.  Lunn,  Chairman. 

This  Committee  was  appointed  to  for¬ 
mulate  a  code  of  procedure  to  govern  the 
Chemical  Committee  in  the  revision 
of  existing  methods  of  test  and  the  form¬ 
ulation,  acceptance  and  publication  of 
new  methods  of  test. 

The  following  draft  of  a  code  is  sub¬ 
mitted  to  the  Chemical  Committee  for 
consideration. 

The  following  suggestions  relate  to 
the  formulation  of  a  code  of  procedure 
to  govern  the  Chemical  Committee  in  the 
revision  of  existing  methods  of  test  and 
the  formulation  of  new  methods  of  test : 

1.  Recommendations  relating  to  the  re¬ 
vision  of  any  existing  method  or  the  for¬ 
mulation  of  any  new  method  shall  be 
made  by  the  Sub-committee  of  the 
Chemical  Committee  having  jurisdiction 
or  a  Sub-committee  appointed  for  that 
purpose  by  the  Chairman  of  the  Chemi¬ 
cal  Committee. 


2.  The  Chairman  of  the  Sub-commit¬ 
tee  having  jurisdiction  shall  submit  any 
revision  of  the  existing  methods  or  any 
new  method  to  each  member  of  the 
Chemical  Committee  by  letter,  requesting 
comment  and  criticism. 

3.  When  the  Chairman  of  the  Sub¬ 
committee  having  jurisdiction  considers 
that  the  method  under  consideration  has 
reached  a  stage  of  refinement  warrant¬ 
ing  approval  by  the  Chemical  Committee, 
he  shall  submit  the  method  to  the  Chair¬ 
man  of  the  Chemical  Committee  with  a 
request  that  it  be  submitted  to  the  mem¬ 
bership  of  the  Chemical  Committee  for 
letter  ballot.  The  Chairman  of  the  Sub¬ 
committee  shall  state  in  his  letter  of 
transmittal  to  the  Chairman  of  the 
Chemical  Committee  the  number  of  af¬ 
firmative  and  negative  votes  which  the 
method  under  consideration  has  received 
by  the  Sub-committee  and  the  total  num¬ 
ber  of  members  of  the  Sub-committee. 

4.  The  Chairman  of  the  Chemical 
Committee  shall  submit  such  revisions  of 
existing  methods  or  new  methods,  to¬ 
gether  with  the  statement  of  the  Sub¬ 
committee’s  vote  on  such  methods,  to 
each  member  of  the  Chemical  Committee 
for  letter  ballot.  Approval  by  the  Chemi¬ 
cal  Committee  shall  require  an  affirmative 
vote  of  two-thirds  of  the  voting  mem¬ 
bers. 

5.  Following  approval  of  any  revision 
of  existing  method  or  new  method  by  the 
Chemical  Committee  as  a  whole,  it  shall 
be  submitted  to  the  Editorial  Sub-com¬ 
mittee  for  approval  as  to  form  but  not  as 
to  substance.  No  revision  of  any  exist¬ 
ing  method  or  new  method  shall  be  pub¬ 
lished  until  it  has  received  the  approval 
of  the  Editorial  Sub-committee. 

As  the  first  step  in  carrying  the  above 
procedure  into  effect,  I  suggest  that  you 
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request  the  Editorial  Sub-committee  to 
make  definite  recommendations  relative 
to  the  form  in  which  methods  are  to  be 
prepared.  Their  recommendations  might 
then  properly  follow  the  procedure  as 
above  outlined  in  order  to  elicit  the  full¬ 
est  discussion  of  this  subject  before  final 
agreement  is  reached. 

The  1925  Chemical  Committee ,  through 
the  courtesy  of  Mr.  A.  C.  Fieldner  se¬ 
cured  a  paper  by  Dr.  R.  L.  Brown  on  the 
study,  made  by  the  Bureau  of  Mines,  on 
the  subject  of  phenol  waste  disposal. 
This  paper,  which  is  of  timely  interest 
to  the  industry,  will  be  presented  by  Dr. 
Brown,  at  this  meeting. 

Suggested  Program  for  the  1926  Com¬ 
mittee 

The  Chairman  of  the  1925  Committee 
recommends  to  the  1926  Committee  to 
give  the  code  of  procedure,  printed  in 
this  report,  careful  consideration  and  if 
possible  adopt  it  as  a  guide  for  this  and 
further  committees.  The  methods  for 
testing  ammonia  liquor  and  materials  is 
now  ready  for  a  final  vote  by  the  Chemi¬ 
cal  Committee  as  to  substance. 


A  copy  of  the  printed  report  should  be 
sent  to  each  member  of  the  1926  Com¬ 
mittee  for  vote. 

The  report  of  the  Sub-committee  on 
Testing  of  Gas  Purifying  Materials  con¬ 
tains  two  suggestions  for  an  introductory 
paragraph  which  are  recommended  to  the 
new  Committee  for  consideration,  also 
the  changes  in  the  methods  of  testing 
submitted  by  the  Sub-committee. 

The  investigation  of  corrosion  by  the 
1925  Sub-committee  on  Investigating 
Corrosion  should  be  continued,  as  valu¬ 
able  information  can  be  obtained  from 
this  study. 

The  determination  of  the  dew  point  in 
gas  should  be  considered,  and  if  the  pres¬ 
ent  method  in  the  Handbook  is  not  satis¬ 
factory  a  committee  should  be  appointed 
to  work  out  or  recommend  a  better 
method. 

It  is  also  recommended  that  the  A.  G.  A. 
Monthly  be  requested  to  publish  an 
invitation,  for  a  free  discussion  of  any 
of  the  methods  in  the  Gas  Chemists' 
Handbook,  in  the  Monthly,  during  the 
year. 
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APPENDIX  1 


REPORT  OF  SUB  COMMITTEE  ON  REVISION  OF  METHODS 
OF  ANALYSIS  OF  PURIFYING  MATERIAL 


A.  R.  Powell,  Chairman,  Koppers  Construction  Co.,  Chicago,  Ill. 


The  question  of  revision  of  methods 
of  analysis  for  purifying  materials,  as 
given  in  the  Gas  Chemists’  Handbook, 
was  handled  by  receiving  from  the  mem¬ 
bers  of  the  Chemical  Committee  sug¬ 
gested  changes.  These  were  gone  over 
and  considered  and  definite  tentative  re¬ 
visions  were  outlined.  These  tentative 
revisions  were  then  sent  to  the  committee 
members,  and  also  to  the  Editorial  Sub¬ 
committee  for  consideration  and  further 
suggestions  and  criticism.  All  of  these, 
and  particularly  the  very  thorough  report 
of  the  Editorial  Sub-committee,  have 
been  taken  under  advisement,  and  the  re¬ 
sult  has  been  the  following  revised  set  of 
recommendations.  Only  the  bare  recom¬ 
mendations  are  given  here,  since  the 
original  suggestions  and  comments  were 
submitted  in  the  preliminary  report. 

Introductory  paragraph.  The  members 
are  agreed  that  an  introductory  passage 
to  explain  the  use  and  interpretation  of 
the  methods  is  desirable.  Two  different 
introductions  were  submitted,  one  of 
some  length  and  the  other  quite  concise. 
There  is  a  divergence  of  opinion  as  to 
which  one  should  be  used,  so  both  are 
again  submitted,  with  a  few  minor  cor¬ 
rections.  The  choice  of  which  one  should 
be  used  should  rest  with  the  Editorial 
Sub-committee,  since  they  will  know  bet¬ 
ter  what  space  is  available  in  the  Hand¬ 
book  for  such  a  purpose. 

(Long  Introduction) 

Use  of  Methods  and  Interpretation  of 
Results.  Tests  on  new  material  are  gen¬ 


erally  made  for  the  purpose  of  checking 
up  on  purchase  specifications  and  general 
suitability  of  the  material.  For  this  pur¬ 
pose,  the  weight  per  bushel  should  be  de¬ 
termined  during  the  sampling  process,  if 
the  material  is  an  oxide  mixed  with  shav¬ 
ings.  From  this  can  be  calculated  the 
pounds  of  iron  oxide  per  bushel,  when 
the  iron  oxide  determination  is  made 
later,  and  also  the  weight  of  material  re¬ 
quired  to  fill  a  box. 

Moisture  should  be  determined  on  each 
batch  of  oxide  purchased.  This  is  an 
inert  which  adds  to  the  weight  of  the 
material,  and  should  be  held  to  the  lowest 
practical  point.  In  the  case  of  mixed 
oxide,  the  lowest  practical  point  is  that 
moisture  which  will  just  cause  the  oxide 
to  stick  to  the  shavings.  Ordinarily, 
about  25%  moisture  satisfies  this  condi¬ 
tion.  Excessive  moisture  represents  waste 
material  and  should  be  penalized  as  such. 

Metallic  iron  in  purifying  material 
also  represents  an  inert  constituent,  as 
far  as  gas  purification  is  concerned.  The 
ferric  oxide  method  described  here 
gives  ferric  oxide  plus  metallic  iron. 
Ferric  oxide  is  the  active  material,  and 
metallic  iron  an  inert.  Where  metallic 
iron  is  present,  it  must  therefore  be  de¬ 
termined  in  order  to  get  the  percentage 
of  ferric  oxide.  Metallic  iron  is  ordi¬ 
narily  absent  and  need  not  be  determined 
in  most  purifying  materials,  with  the  ex¬ 
ception  of  rusted  iron  borings. 

Ferric  oxide  is  the  active  constituent, 
and  should  ordinarily  be  determined  for 
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each  batch  of  material.  However,  it  must 
be  emphasized  that  the  percentage  of  iron 
oxide  is  not  a  criterion  of  its  excellence 
as  a  purifying  material.  Of  two  differ¬ 
ent  types  of  material,  one  high  in  iron 
oxide  and  the  other  comparatively  low, 
the  latter  might  be  the  better  in  actual 
operation.  As  between  two  batches  of 
one  type  of  material,  however,  the  con¬ 
tent  of  ferric  oxide  is  generally  a  fairly 
good  indication  of  how  much  purification 
will  be  accomplished  before  the  oxide 
must  be  discarded.  The  percentage  of 
ferric  oxide  determined  in  any  batch  of 
material  must  therefore  be  compared  to 
that  found  previously  in  batches  of  the 
same  kind  of  material.  Ferric  oxide  usu¬ 
ally  runs  anywhere  from  15%  to  65%  of 
mixed  purifying  material,  and  may  come 
outside  of  these  limits. 

Lime  is  ordinarily  not  determined  ex¬ 
cept  in  special  cases.  About  3%  of  lime 
has  been  found  to  be  beneficial  in  pre¬ 
venting  the  “souring”  of  oxide.  Some 
purifying  materials  contain  calcium  sul¬ 
phate.  This  is  an  inert,  and  care  must 
be  taken  that  this  is  not  confused  with 
lime  or  calcium  carbonate,  both  of  which 
are  beneficial  for  the  reason  just  stated. 

The  fouling  test  gives  a  comparative 
idea  of  how  the  oxide  will  perform  in 
practice.  It  must  not  be  assumed  that  the 
total  sulphur  absorbed  by  this  method  in 
one  fouling  or  four  foulings  represents 
the  amount  the  oxide  will  absorb  in  prac¬ 
tice.  It  simply  serves  to  indicate  the  rela¬ 
tive  value  of  the  material  for  purification. 
Absorption  on  foulings  after  the  first 
tend  to  show  how  the  oxide  will  hold  up 
on  continued  use.  If  fouling  tests  are 
made  systematically  on  each  shipment 
of  material,  and  these  are  later  checked 
against  the  operating  records  for  that 
batch,  a  basis  for  judging  shipments  will 
have  been  established. 


In  the  case  of  used  purification  ma¬ 
terial,  the  moisture  is  determined  with 
little  extra  labor  in  preparing  the  sample 
for  later  examination.  As  regards  the 
sulphur  determinations,  it  is  desirable,  of 
course,  to  determine  total  sulphur,  sol¬ 
uble  sulphur  and  tarry  matter,  removed 
by  solvents,  and  then  the  fixed  sulphur  by 
difference  between  the  total  sulphur  and 
soluble  sulphur.  However,  some  plants 
may  not  wish  to  do  all  of  this  on  every 
batch  of  discarded  oxide.  Rather  than 
to  omit  this  examination  altogether,  it  is 
better  to  follow  one  of  two  courses. 

1.  For  plants  suffering  from  inade¬ 
quate  condensing  and  scrubbing  equip¬ 
ment,  the  fouled  oxide  will  be  contam¬ 
inated  by  tarry  matter  and  naphthalene. 
In  such  a  case,  it  is  better  to  determine 
soluble  sulphur  and  tarry  matter.  By  the 
time  the  fouled  oxide  is  dried  and  been 
exposed  to  the  air,  most  of  the  sulphur 
which  has  been  removed  from  the  gas 
will  be  present  as  free  or  soluble  sulphur, 
so  that  this  can  be  considered  as  a  rela¬ 
tive  figure,  at  least,  for  the  operating 
record.  The  tarry  matter  figure  is  also  a 
good  one  to  include  in  the  record,  since 
this  indicates  degree  of  contamination  of 
the  oxide  by  substances  which  should  not 
normally  be  present.  If,  for  instance,  a 
discarded  material  shows  20%  soluble 
sulphur  and  20%  tarry  matter,  it  indi¬ 
cates  clearly  that  purification  cost  is  ex¬ 
cessive,  and  could  be  improved  by  better 
scrubbing  practice  and  equipment. 

2.  For  plants  not  troubled  by  excessive 
tar  in  the  fouled  oxide,  it  is  better  to  de¬ 
termine  total  sulphur.  This  is  a  simpler 
method  than  that  for  soluble  sulphur  and 
tarry  matter,  and  may  be  further  simpli¬ 
fied  by  the  use  of  a  sulphur  bomb,  such 
as  is  now  on  the  market. 

It  has  often  been  stated  that,  with  good 
practice,  it  should  not  be  necessary  to 
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discard  oxide  until  it  contains  60%  sul¬ 
phur.  This  statement  is  too  arbitrary, 
since  under  some  conditions  30-40%  sul¬ 
phur  in  the  spent  oxide  may  represent 
the  best  possible  results.  When  total  sul¬ 
phur  in  fouled  oxide  is  determined,  an 
occasional  determination  of  total  sulphur 
in  the  fresh  material  should  also  be  made, 
since  some  material  contains  iron  and 
calcium  sulphates. 

The  above  might  be  rather  long  to  in¬ 
sert  in  the  Handbook.  A  more  condensed 
form  of  this  is  as  follows. 

(Concise  Introduction) 

Use  of  Methods  and  Interpretation  of 
Results.  Tests  of  new  material  should 
ordinarily  include  all  of  the  methods 
given  here,  except  metallic  iron  and  lime. 
Metallic  iron  should  be  determined  in  the 
case  of  rusted  iron  borings.  In  mixed 
oxides,  moisture  will  average  about  25%. 
Ferric  oxide  is  quite  variable  in  amount, 
and  must  be  judged  largely  from  previ¬ 
ous  figures  on  that  same  type  of  material. 
Interpretation  of  fouling  test  figures 
must  be  made  largely  from  previous 
comparisons  between  the  test  and  oper¬ 
ating  records. 

Tests  on  used  material  should,  to  be 
complete,  include  all  the  methods  given 
here.  However,  this  may  be  simplified 
by  determining  only  (1)  soluble  sulphur 
and  tarry  matter  in  the  case  of  plants 
troubled  with  excessive  tar  in  the  fouled 
material,  and  (2)  total  sulphur  in  plants 
not  so  affected.  When  oxide  is  discarded, 
it  should  contain  30-60%  sulphur,  de¬ 
pending  on  local  conditions.  Tarry  mat¬ 
ter  will  vary  from  0-20%.  High  tarry 
matter  indicates  poor  scrubbing  condi¬ 
tions,  and  generally  goes  hand  in  hand 
with  low  sulphur  in  the  used  material. 


Suggested  Changes  for  Handbook 
Number  of  bushels 
Weight  per  bushel 
Sampling 

These  sections  should  remain  as  they 
are,  except  at  the  end  of  the  paragraph 
labeled  “caution”,  pp.  97-98,  the  follow¬ 
ing  sentence  should  be  added, — “In  the 
case  of  mixed  oxide  which  is  quite  dry, 
there  will  be  a  considerable  tendency  for 
the  iron  oxide  to  settle  to  the  bottom,  and 
it  would  be  preferable  to  sample  such 
oxide  by  coning  and  quartering  down, 
instead  of  spreading  out  in  a  layer.” 

M  oisture 

No  change  is  to  be  made  in  the  method 
given  for  moisture. 

Metallic  iron 

On  page  98,  just  before  the  sentence, 
“Treat  the  residue  on  the  filter  paper, 
etc.,”  insert  the  following.  “Then  wash 
the  residue  with  dilute  hydrochloric  acid 
(1:5)  until  the  acid  washings  give  no 
test  for  copper.  This  is  to  destroy  any 
copper  carbonate  which  may  be  formed 
from  certain  purifying  materials.” 

Insert  on  page  98,  7th  line  of  para¬ 
graph  3,  after  “one  hour”  the  following, 
— “or  it  is  evident  that  all  the  metallic 
iron  has  been  dissolved.” 

Ferric  oxide 

At  top  of  page  101,  substitute  for  “a 
slight  excess”  of  stannous  chloride,  “two 
or  three  drops  excess”  of  stannous  chlo¬ 
ride. 

At  top  of  page  101,  fourth  line,  substi¬ 
tute  “25”  for  “600.”  With  the  excess 
stannous  chloride  added  as  recommended 
above,  25  c.c.  of  mercuric  chloride  is  a 
safe  excess. 
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At  top  of  page  101,  fifth  line,  substi¬ 
tute  “20”  for  “60.”  The  standard  Zim¬ 
mer  mann-Reinhardt  method  for  iron 
calls  for  only  20  c.c.  of  the  acid  manga¬ 
nous  sulphate  solution,  and  any  amount 
in  excess  of  this  is  wasted. 

Page  101,  end  of  first  paragraph.  Sub¬ 
stitute  “100”  for  “200.”  This  is  a  typo¬ 
graphical  error. 

Lime 

No  changes  are  suggested  for  the  pres¬ 
ent  method. 

Fouling  test 

No  changes  are  suggested.  Later,  satis¬ 
factory  methods  for  activity  and  capacity 
of  oxides  may  be  found,  and  should  be 
inserted.  At  the  present  time,  no  such 
recommendation  can  be  made. 

Sampling  of  used  material 
No  changes  are  suggested. 

Moisture  and  light  oils 

Omit  the  second  sentence  entirely,  be¬ 
ginning, — “Place  the  dish,  etc.”  Omit  the 


following  part  of  the  next  sentence, — 
“For  coal  gas  oxide  it  is  advisable  to.” 
This  sentence  will  then  read, — “Air-dry 
the  sample  for  5  to  10  hours,  etc.”  This 
change  has  the  effect  of  causing  all  used 
material  to  be  dried  at  55  °C. 

T otal  sulphur 

Insert  the  following  paragraph  at  the 
end  of  the  paragraph  entitled  “Oxidation 
of  Sulphur.” 

“Whenever  possible,  it  is  preferable  to 
use  a  device  such  as  the  Parr  Sulphur 
Bomb  for  the  sodium  peroxide  fusion, 
instead  of  the  nickel  crucible  described 
above.  In  such  cases,  the  same  quantities 
of  sample  and  sodium  peroxide  are  used 
as  given  above.  These  are  placed  in  the 
bomb,  the  cover  put  on,  and  are  mixed  by 
shaking.  The  oxidation  is  started  by 
momentary  application  of  a  Meker  burn¬ 
er  or  blast  lamp  to  the  bottom.  Some 
bombs  are  designed  to  be  set  off  with  an 
electric  fuse.  The  fused  mass  is  then  dis¬ 
solved  out  and  treated  in  the  same  man¬ 
ner  as  described  above.” 

Soluble  sulphur  and  tarry  matter 

No  changes  are  suggested. 
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APPENDIX  2 


REPORT  OF  SUB  COMMITTEE  ON  PURIFICATION 


C.  A.  Schnerr,  Chairman 


The  general  practice,  up  to  recent 
times,  has  been  the  use  of  iron  oxide 
masses,  wherein  the  oxides  and  the  hy¬ 
drates  of  iron  are  surfaced  on  fluffing 
material  such  as  wood  shavings,  slags, 
corn  cobs,  wood  chips,  etc.,  for  the  re¬ 
moval  of  hydrogen  sulphide  from  gases. 

Two  radical  changes  in  purification 
practice  have  come  into  common  use 
however,  namely :  liquid  purification, 
using  alkaline  liquors  to  remove  hydro¬ 
gen  sulphide,  and  purification  with  iron 
oxide  masses  without  fluffing  or  surfac¬ 
ing  materials. 

Most  of  the  work  on  this  latter  phase 
has  been  done  in  Europe,  with  the  United 
States  as  a  slow  and  apparently  reluctant 
follower.  In  many  of  the  European 
countries  purification  has  been  carried  on 
extensively  and  successfully  with  bog 
iron  ore  and  also  with  precipitated  hy¬ 
drates. 

Such  purification  has  much  to  com¬ 
mend  it,  because : 


1.  Smaller  volumes  of  material  need 
be  handled  and  work  can  be  done  more 
expeditiously. 

2.  No  fluffing  material  need  be  pur¬ 
chased,  stored  and  handled. 

3.  Decreased  fire  hazards  exist  because 
of  the  absence  of  wood. 

4.  Since  the  equivalent  purifying  ca¬ 
pacity  is  contained  in  a  much  smaller  vol¬ 
ume,  the  layers  in  the  purifiers  are  much 
shallower  and  consequently  smaller  puri¬ 
fiers  can  be  used  to  obtain  the  same  puri¬ 
fying  capacity. 

5.  In  new  installations,  construction 
and  investment  charges  are  lower,  when 
compared  to  the  older  works. 

Since  materials  used  for  purification 
must  necessarily  vary,  depending  on  lo¬ 
cation,  it  may  be  of  interest  to  consider 
the  composition  of  certain  European 
oxides,  which  are  used  without  fluffing 
materials,  as  given  by  Rene  Masse  in  Le 
Gaz,  Book  3,  pp.  140-141. 

The  limonite  and  true  bog  ores  are  the 
materials  most  frequently  used  and  in 
these  the  content  of  sand  and  clay  some¬ 
times  runs  as  high  as  30%  ;  however, 
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good  materials  should  not  contain  more 
than  10%.  The  preferable  ores  contain 
considerable  quantities  of  humus  and 
when  acidic  in  character  should  be  neu¬ 
tralized  with  lime  or  other  alkalies. 

Certain  by-product  hydroxides  from 
the  manufacture  of  aluminum,  contain¬ 
ing  some  alkali,  have  also  been  used  ad¬ 
vantageously. 

It  is  almost  certain  then  that  ores  that 
do  not  contain  excessive  clays  should  be 
useful  without  fluffing  material. 

4 

Purifiers  frequently  have  four  tray 
levels  and  in  many  cases  the  gas  inlet  is 
baffled  to  prevent  ore  from  falling  into 
the  pipe.  (Fig.  1.)  The  flow  of  gas  is 

Typefof  Purifyer 


through  all  layers  or  when  admitted  at 
the  center,  through  two  layers. 

Fig.  2  shows  a  construction  by  Klonne, 
whereby  the  gas  is  passed  through  the 


top,  bottom  and  then  middle  layers  in 
rotation  and  then  through  all  three. 
Changes  from  layer  to  layer  are  made  as 
back  pressure  builds  up  to  pre-determined 
figures. 

Another  German  construction  is  that 
of  the  Berlin  Anhalter  Maschinen  Fabrik 
A.  G.  (Fig.  3)  using  Jager  grates.  The 
oxide  is  divided  by  channels  and  grates 
to  insure  an  open  condition. 

Fig.  4  shows  a  vertical  purifier  by 
Schmied. 

These  varied  types  of  construction 
were  designed  largely  to  reduce  the  den¬ 
sity  of  the  oxide  in  the  boxes. 

Generally  the  oxide  is  used  in  layers 
of  8-12  inches  in  the  flat  type  of  boxes, 
while  in  some  newer  types  with  special 
construction  the  ore  may  be  as  much  as 
20  feet  in  depth. 

Successful  operation  requires  admis¬ 
sion  of  air  during  operation,  frequent 
change  of  the  box  position  in  the  cycle 
and  sufficient  steam  or  atomized  water 
to  prevent  drying  out  of  the  oxide. 

In  one  case  of  German  practice  (Fig. 
5),  a  comparison  is  made  of  wages  and 
ore  on  3,530,000  cubic  feet  of  gas  carry¬ 
ing  1  to  1.2%  H2S  and  2%  added  air. 

It  will  be  noted  then  that  in  Europe, 
gas  purification  with  oxides,  not  mixed 
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with  fluffing  materials,  is  widely  practiced 
and  is  accepted  as  standard  procedure. 
Efforts  are  merely  made  to  so  design 


Fig  Mo.  4 

equipment,  that  the  oxide  will  remain  in 
permeable  masses  and  permit  operation 
without  excessive  energy  loss  for  pump¬ 
ing. 


Experimental  work  has  been  done  in 
this  country  along  the  same  lines,  using 


oxide  of  somewhat  granular  structure  to 
eliminate  possibilities  of  excessive  back 
pressure,  with  satisfactory  results. 
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This  work  was  done  in  an  outside  puri¬ 
fier  with  the  oxide  in  two  layers,  each 
22  inches  deep.  Shavings  were  spread 
on  the  grids  so  that  the  granular  material 
would  not  run  through. 

Operation  was  good  and  no  abnormal 
back  pressures  developed,  while  the  hy¬ 
drogen  sulphide  removal  was  very  good. 
Unfortunately  this  work  could  not  be 
continued  to  a  logical  conclusion. 

It  is  to  be  hoped  that  other  plants 
throughout  the  country  will  be  able  to 


give  this  phase  of  purification  a  trial,  be¬ 
cause  it  has  inherent  advantages  that 
make  it  well  worth  while. 

Liquid  purification  has  received  con¬ 
siderable  attention  during  the  year  and  is 
being  used  successfully  at  many  places. 

t 

In  new  construction,  the  future  will 
probably  show  a  trend  towards  the  use 
of  liquids  for  gas  purification  because  of 
undoubted  economies  in  material  han¬ 
dling  and  construction  costs. 
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APPENDIX  3 


TENTATIVE  METHODS  OF  TESTING  GAS  OILS.  (GRAVITY, 
DISTILLATION,  SULPHUR,  CARBON  RESIDUE,  POUR 

POINT,  VISCOSITY,  WATER.)* 


A.  S.  T.  M.  Serial  Designation:  D158 — 25T 


This  is  a  Tentative  Standard  only, 
published  for  the  purpose  of  eliciting 
criticism  and  suggestions.  It  is  not  a 
'  standard  of  the  society  and  is  subject  to 
revision. 

Issued,  1923 ;  Revised,  1925. 

Gravity 

1.  The  gravity  shall  be  determined  "at 
60°/60°F.  (15.6°/15.6°  C.)  in  a  pyk- 
nometer,  accurately  standardized,  or  by 
means  of  a  hydrometer  or  Westphal  bal¬ 
ance,  the  accuracy  of  which  has  been 
verified.  The  gravity  shall  be  recorded  as 

'  specific  gravity  or  gravity,  degrees  A.  P. 
I.,  at  60°/60°F.  (15.6°/15.6°C.) 

Distillation 

Apparatus 

2.  Flask: — The  distillation  flask  shall 
be  a  Saybolt  distilling  flask,  the  dimen¬ 
sions  and  permissible  variations  being  as 
follows : 


The  center  of  the  vapor  tube  shall  be 
6.5  cm.  (2.56  in.),  ±0.3  cm.,  below  the 
top  of  the  neck.  The  tube  is  approxi¬ 
mately  in  the  middle  of  the  neck  and  set 
at  an  angle  of  75  deg.,  ±3  deg.,  with  the 
vertical. 

3.  Condenser : — The  condenser1  shall 
consist  of  a  9/16  in.  (14.29  mm.),  out¬ 
side  diameter,  No.  20  Stubbs  Gage  seam¬ 
less  brass  tube,  22  in.  (55.88  cm.)  in 
length.  It  shall  be  set  at  an  angle  of  75 
degrees  from  the  vertical  and  shall  be 
surrounded  with  a  bath  15  inches  (38.1 
cm.)  in  length,  approximately  4  inches 
(10.16  cm.)  in  width  by  6  inches  (15.24 
cm.)  in  height.  The  bath  shall  be  pro¬ 
vided  with  suitable  connections  for  cir¬ 
culating  water  through  it.  The  lower  end 
of  the  condenser  tube  shall  be  cut  off  at 
an  acute  angle,  and  curved  downward 
for  a  length  of  3  inches  (7.62  cm.)  and 
slightly  backward  so  as  to  insure  contact 


Centimeters. 

Inches. 

T  olerances, 
cm. 

Diameter  of  bulb,  outside  . 

8.57 

3.37 

0.3 

Diameter  of  neck,  inside  . 

1.50 

0.59 

0.1 

Over  all  length,  neck  plus  bulb . 

21.50 

8.46 

0.3 

Length  of  vapor  tube . 

17.50 

6.89 

0.5 

Diameter  of  vapor  tube,  outside  .  .  .  . 

0.60 

0.24 

0.05 

Diameter  of  vapor  tube,  inside  . 

0.40 

0.16 

0.05 

Thickness  of  vapor  tube  wall . 

0.10 

0.04 

0.02 

^Criticisms  of  this  Tentative  Method  are  solicited  and  should  be  directed  to  Mr.  C.  A.  Lunn,  130  E. 
15th  St.,  New  York  City. 

1  A  condenser  conforming  to  these  specifications  is  illustrated  in  the  Tentative  Method  of  Test  for 
Distillation  of  Gasoline,  Naphtha,  Kerosene,  and  Similar  Petroleum  Products,  Serial  Designation  D-86 — 
25T,  of  the  American  Society  for  Testing  Materials. 
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with  the  wall  of  the  receiving  graduate  at 
a  point  approximately  1  to  1)4  in-  (2.54- 
3.18  cm.)  below  the  top  of  the  graduate 
when  it  is  in  position  to  receive  the  dis¬ 
tillate. 

4.  Shield: — The  shield2  shall  be  made 
of  approximately  No.  22  gage  sheet  metal 
and  shall  be  19  in.  (48.26  cm.)  in  height, 
11  in.  (27.94  cm.)  in  length  and  8  in. 
(20.32  cm.)  in  width,  with  a  door  on  one 
narrow  side,  with  two  openings,  1  in. 
(2.54  cm.)  in  diameter,  equally  spaced,  in 
each  of  the  two  narrow  sides,  and  with 
a  slot  cut  in  one  side  for  the  vapor  tube. 
The  centers  of  these  four  openings  shall 
be  8 y2  in.  (21.59  cm.)  below  the  top  of 
the  shield.  There  shall  also  be  three 
y2  in.  (1.27  cm.)  holes  in  each  of  the 
four  sides  with  their  centers  1  in.  (2.54 
cm.)  above  the  base  of  the  shield. 

5.  Ring  Support  and  Hard  Asbestos 
Boards: — The  ring  support  may  be  of 
the  ordinary  laboratory  type,  4  in.  (10.16 
cm.)  or  larger  in  diameter,  and  shall  be 
supported  on  a  stand  inside  the  shield. 
There  shall  be  two  hard  asbestos  boards : 
One  6  by  6  by  y  in.  (15.24  by  15.24  cm. 
by  6.35  mm.)  with  a  hole  2)4  in-  (6.99 
cm.)  in  diameter  in  its  center,  the  sides 
of  which  shall  be  perpendicular  to  the 
surface ;  the  other,  an  asbestos  board  to 
fit  tightly  inside  the  shield,  with  an  open¬ 
ing  4  in.  (10.16  cm.)  in  diameter  concen¬ 
tric  with  the  ring  support.  These  shall 
be  arranged  as  follows :  The  second  as¬ 
bestos  board  shall  be  placed  on  the  ring 
and  the  first  or  smaller  asbestos  board  on 
top  so  that  it  may  be  moved  in  accord¬ 
ance  with  the  directions  for  placing  the 
distilling  flask.  Direct  heat  shall  be  ap¬ 
plied  to  the  flask  only  through  the  2)4  in. 
(6.99  cm.)  opening  in  the  first  asbestos 
board. 


6.  Gas  Burner: — The  burner  shall  be 
so  constructed  that  sufficient  heat  can  be 
obtained  to  distill  the  product  at  the  uni¬ 
form  rate  specified  below.  The  flame 
should  never  be  so  large  that  it  spreads 
over  •  a  circle  of  diameter  greater  than 
4)4  in.  (11.43  cm.)  on  the  under  surface 
of  the  asbestos  board.  A  sensitive  regu¬ 
lating  valve  and  gas  pressure  governor 
are  desirable  adjuncts,  as  they  give  com¬ 
plete  control  of  heating. 

7.  Thermometer:  —  The  A.  S.  T.  M. 
High  Distillation  Thermometer,  con¬ 
forming  to  the  requirements  specified  in 
Section  6  (b)  of  the  Tentative  Method 
of  Test  for  Distillation  of  Gasoline, 
Naphtha,  Kerosene,  and  Similar  Petro¬ 
leum  Products  (Serial  Designation  :  D86- 
25T)  of  the  American  Society  for  Test¬ 
ing  Materials,  shall  be  used. 

8.  Graduates 

(a)  For  Sample: — A  graduate  or  pip¬ 
ette  graduated  to  deliver  200  c.c.,  ±1.0 
c.c.,  may  be  used  for  measuring  the  sam¬ 
ple  to  be  tested. 

(b)  For  Fractions:  —  The  graduates 
used  for  measuring  fractions  shall  be  of 
the  cylindrical  type,  of  uniform  diameter, 
with  a  pressed  or  moulded  base  and  a 
lipped  top.  The  cylinder  shall  be  gradu¬ 
ated  to  contain  100  c.c.  and  the  graduated 
portion  shall  be  not  less  than  7  in.  (17.78 
cm.)  nor  more  than  8  in.  (20.32  cm.)  in 
length.  It  shall  be  graduated  in  single 
cubic  centimeters  and  each  fifth  mark 
shall  be  distinguished  by  a  longer  line. 
It  shall  be  numbered  from  the  bottom  at 
intervals  of  10  c.c.  The  overall  height  of 
the  graduate  shall  be  not  less  than  9)4 
in.  (24.8  cm.)  nor  more  than  10)4  in. 
(26.0  cm.).  The  graduations  shall  not 
be  in  error  by  more  than  1  c.c.  at  any 
point  on  the  scale. 


2  A  shield  conforming  to  these  specifications  is  illustrated  in  the  Tentative  Method  of  Test  for  Dis¬ 
tillation  of  Gasoline,  Naphtha,  Kerosene,  and  Similar  Petroleum  Products,  Serial  Designation  D86-25T,  of 
the  American  Society  for  Testing  Materials. 


1101 


Procedure 

9.  (a)  Provision  shall  be  made  for 
circulating  water  through  the  condenser. 

(b)  The  condenser  tube  shall  be 
swabbed  to  remove  any  liquid  remaining 
from  the  previous  test.  A  piece  of  soft, 
lint-free  cloth  attached  to  a  cord  or  cop¬ 
per  wire  may  be  used  for  this  purpose. 

(c)  A  volume  of  water-free  oil 
equivalent  to  200  c.c.  at  55  to  65°  F. 
(12.8  to  18.3°  C.)  shall  be  placed  in  the 
flask. 

(d)  The  thermometer,  provided  with 
a  cork,  shall  be  fitted  tightly  into  the  flask 
so  that  it  will  be  in  the  middle  of  the  neck 
and  so  that  the  lower  end  of  the  capillary 
tube  is  on  a  level  with  the  inside  of  the 
bottom  of  the  vapor  outlet  tube  at  its 
junction  with  the  neck  of  the  flask. 

(e)  The  charged  flask  shall  be  placed 
over  the  2^4  in.  (6.99  cm.)  opening  in 
the  asbestos  board  with  the  vapor  outlet 
tube  inserted  into  the  condenser  tube.  A 
tight  connection  may  be  made  by  means 
of  a  cork  through  which  the  vapor  tube 
passes.  The  position  of  the  flask  shall 
be  so  adjusted  that  the  vapor  tube  ex¬ 
tends  into  the  condenser  tube  not  less 
than  1  in.  (2.54  cm.)  nor  more  than  2  in. 
(5.08  cm.). 

(f)  A  clean,  dry  graduated  cylinder 
shall  be  placed  at  the  outlet  of  the  con¬ 
denser  tube  in  such  position  that  the  con¬ 
denser  tube  shall  extend  into  the  gradu¬ 


ate  approximately  1  in.  (2.54  cm.)  but 
not  below  the  100  c.c.  mark. 

10.  Distillation : — When  everything  is 
in  readiness,  water  shall  be  circulated 
through  the  condenser  bath  at  such  a  rate 
that  the  water  overflowing  the  condenser 
shall  be  at  a  temperature  of  90  to  100 °F. 
(32.2  to  37.8°  C.).  Heat  shall  be  applied 
to  the  contents  of  the  flask  at  a  uniform 
rate,  so  regulated  that  the  first  drop  of 
condensate  falls  from  the  condenser  in 
not  less  than  10  nor  more  than  15  min¬ 
utes.  When  the  first  drop  falls  from  the 
end  of  the  condenser,  the  reading  of  the 
distillation  thermometer  shall  be  recorded 
as  the  initial  boiling  point.  The  receiving 
cylinder  shall  then  be  moved  so  that  the 
end  of  the  condenser  tube  shall  touch  the 
side  of  the  cylinder.  The  heat  shall  then 
be  so  regulated  that  the  distillation  will 
proceed  at  a  uniform  rate  of  not  less  than 
8  c.c.  nor  more  than  10  c.c.  per  minute. 
A  fraction  shall  be  separated  at  every 
temperature  point  above  the  initial  boil¬ 
ing  point  that  is  a  multiple  of  50°  F.a 
When  the  temperature  of  the  distilling 
vapors  reaches  500°  F.  (260°  C.),  the 
temperature  of  the  water  in  the  conden¬ 
ser  bath  shall  be  adjusted  to  approxi¬ 
mately  140°  F.  and  the  bath  maintained 
between  140  to  160°  F.  (60  to  71.7°  C.) 
for  the  remainder  of  the  test.  The  dis¬ 
tillation  shall  be  continued  until  a  vapor 
temperature  of  700°  F.  (371.1°  C.)  is 
reached  or  until  the  maximum  tempera¬ 
ture  point  is  reached.  The  maximum 
temperature  point  may  result  from  com¬ 
plete  distillation  of  the  oil  below  700°  F. 
(371.1°  C.),  or  from  cracking.15 


a  When  it  is  agreed  to  make  allowance  for  the  effect  of  barometric  pressure,  the  observed  tempera¬ 
ture  points  at  which  fractions  are  to  be  separated  in  order  to  conform  to  multiples  of  50°  F.  at  760  mm. 
shall  be  calculated  by  the  Sydney  Young  Equation,  so  expressed  as  to  simplify  the  application: 

Cf  =  0.00012  P  (460  -f  tf) 

in  which: 

Cf  is  the  correction  to  be  added  to  the  observed  temperature  when  the  barometer  is  above  760  mm. 
and  to  be  subtracted  from  the  observed  temperature  when  the  barometer  is  below  760  mm. 

P  is  the  difference  in  mm.  of  mercury  (at  32°  F.)  between  760  and  the  observed  barometric  pressure, 
corrected  for  instrumental  errors. 

tf  is  the  temperature  point  to  be  corrected. 

b  Cracking  will  be  evidenced  by  an  increase  in  distilling  rate  with  a  thermometer  reading  that  may 
advance  very  slowly,  remain  stationary,  or  recede,  and  an  effort  to  adjust  the  distilling  rate  will  usually 
result  in  a  decided  drop  in  the  temperature  reading.  When  this  condition  is  observed,  it  is  advisable  to 
discontinue  the  distillation. 
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In  case  the  oil  distills  completely  below 
700°  F.  (371.1°  C.),  the  final  adjustment 
of  heat  shall  be  made  when  a  quantity  of 
distillate  amounting  to  90  per  cent  of  the 
sample  has  been  collected.  The  heating 
shall  be  continued  until  the  mercury 
reaches  a  maximum  height  and  starts  to 
fall  consistently;  but  in  no  case  should 
the  period  between  the  90  per  cent  point 
and  the  maximum  temperature  be  more 
than  10  minutes.  The  highest  tempera¬ 
ture  observed  on  the  distillation  ther¬ 
mometer  shall  be  recorded  as  the  maxi¬ 
mum  temperature. 

Sufficient  time  shall  be  allowed  after 
distillation  is  discontinued  for  the  con¬ 
denser  to  drain  into  the  final  fraction. 
Each  fraction  shall  be  brought  to  room 
temperature,  the  volume  read  and  re¬ 
corded,  and  the  fraction  set  aside  for  the 
determination  of  the  gravity.  The  per¬ 
centage  of  distillate  in  each  fraction  shall 
be  calculated  and  recorded.  The  differ¬ 
ence  between  100  and  the  sum  of  the 
distillates  in  per  cent  shall  be  calculated 
and  recorded  as  residue  and  loss. 

The  gravity  of  each  fraction  and  of 
the  residue  shall  be  determined  at  or  cor¬ 
rected  to  60 °F.  (15.6°  C.).  The  gravity 
of  each  fraction  shall  be  recorded  as  spe¬ 
cific  gravity  or  as  gravity,  degrees  A.P.I. 

Sulphur 

11.  The  sulphur  shall  be  determined  in 
accordance  with  the  Tentative  Method 
of  Test  for  Sulphur  in  Petroleum  Oils 


Heavier  than  Illuminating  Oil,  Serial 
Designation:  D129-22T,  of  the  Ameri¬ 
can  Society  for  Testing  Materials. 

Carbon  Residue 

_  % 

12.  The  carbon  residue  shall  be  de¬ 
termined  in  accordance  with  the  Convad- 
son  Method  as  described  in  the  Tentative 
Method  of  Test  for  Carbon  Residue  of 
Lubricants,  Serial  Designation  D189- 
24T,  of  the  American  Society  for  Test¬ 
ing  Materials. 

Pour  Point 

13.  The  pour  point  shall  be  determined 
in  accordance  with  the  Tentative  Method 
of  Test  for  Cloud  and  Pour  Points  of 
Petroleum  Products,  Serial  Designation: 
D97-25T,  of  the  American  Society  for 
Testing  Materials. 

Viscosity 

14.  The  viscosity  shall  be  determined 
on  the  Saybolt  Universal  Viscosimeter  at 
100°  F.  in  accordance  with  the  Tentative 
Method  of  Test  for  Viscosity  of  Petro¬ 
leum  Products  and  Lubricants,  Serial 
Designation :  D88-25T,'  of  the  American 
Society  for  Testing  Materials. 

Water 

15.  Water  shall  be  determined  in  ac¬ 
cordance  with  the  Standard  Method  of 
Test  for  Water  in  Petroleum  Products 
and  Other  Bituminous  Materials,  Serial 
Designation:  D95-24,  of  the  American 
Society  for  Testing  Materials. 
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APPENDIX  3A 


GAS  OIL  TESTS  BY  TWELVE  LABORATORIES  COMPARED 


REPORT  OF  SUB-COMMITTEE  XVIII  ON  GAS  OIL, 

COMMITTEE  D-2,  A.S.T.M. 


The  purpose  of  these  tests  was  to  ob¬ 
tain  further  data  on  the  practical  value 
of  the  Tentative  Methods  of  Testing 
Gas  Oils,  A.S.T.M.  Serial  Designation: 
D158-23T.  Two  samples  of  commer¬ 
cial  gas  oil  were  sent  out  from  the 
Chairman’s  laboratory  to  twelve  co-oper¬ 
ating  laboratories  for  test  in  accordance 
with  these  methods.  The  laboratories*  co¬ 
operating  in  these  tests  were  as  follows : 

Atlantic  Refining  Co.,  Philadelphia,  Pa. 
Boston  Consolidated  Gas  Co.,  Everett, 
Mass. 

Brooklyn  Union  Gas  Co.,  Brooklyn,  N.  Y. 
Chemical  Service  Laboratories,  Inc., 
West  Conshohocken,  Pa. 

Consolidated  Gas  Co.  of  N.  Y.,  N.  Y.  C. 
Doherty  Laboratory,  Toledo-Edison  Co., 
Toledo,  Ohio. 

Peoples  Gas  Light  &  Coke  Co.,  Chicago, 
Ill. 

Portland  Gas  and  Coke  Co.,  Portland, 
Oregon. 

Pure  Oil  Co.,  Columbus,  Ohio. 

Rochester  Gas  and  Electric  Corporation, 
Rochester,  N.  Y. 

The  Texas  Company,  N.  Y.  C. 

United  Gas  Improvement  Co.,  Philadel¬ 
phia,  Pa. 

Preparation  of  Samples 

The  two  samples  of  gas  oil  selected  for 
test  were  distillate  oils  conforming  with 
the  Nomenclature  Subcommittee’s  tenta¬ 
tive  definition  for  gas  oil :  A  liquid  pe¬ 
troleum  distillate  having  a  viscosity  inter¬ 
mediate  between  that  of  kerosene  and 
lubricating  oil.  The  gross  sample  of  each 
oil  was  thoroughly  mixed  by  agitation  in 


a  large  container  before  the  one  gallon 
samples  were  withdrawn.  The  samples 
were  transmitted  to  each  laboratory  in 
sealed  cans. 

Results  of  Tests 

The  results  of  tests  on  Gas  Oil  No.  1 
are  reported  in  Tables  Nos.  1  and  2  and 
on  Gas  Oil  No.  2  in  Tables  Nos.  3  and  4. 
Where  reports  of  the  individual  labora¬ 
tories  indicated  that  the  methods  under 
consideration  had  not  been  strictly  com¬ 
plied  with,  such  test  results  were  not  in¬ 
cluded  in  the  tabulations. 

Discussion  of  Results 

Gravity 

Four  of  the  eleven  co-operating  lab¬ 
oratories  reported  gravities  varying  more 
than  ±0.5°  A.  P.  I.  from  the  general 
average  for  Gas  Oil  No.  1  and  three  of 
the  eleven  laboratories  for  Gas  Oil  No.  2. 
It  is  noted  that  these  laboratories  are 
consistently  higher  or  lower  than  the 
average  for  each  oil. 

Sulphur 

“Tentative  Method  of  Test  for  Sul¬ 
phur  in  Petroleum  Oils  Heavier  Than 
Illuminating  Oils,”  D129-22T,  states  that 
“Duplicate  determinations  should  agree 
to  ±2%  on  the  basis  of  the  sulphur 
found,”  which  in  the  case  of  Gas  Oil  No. 
1  would  be  of  an  order  of  0.013%  and 
for  Gas  Oil  No.  2,  0.024%.  Duplicate  de¬ 
terminations  of  individual  laboratories 
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checked  within  these  limits  on  both  oils 
only  in  the  case  of  two  of  the  eight  lab¬ 
oratories.  Three  of  the  eight  laboratories 
agreed  within  0.013%  of  the  general 
average  for  Gas  Oil  No.  1,  while  only 
one  laboratory  agreed  within  0.024%  of 
the  general  average  for  Gas  Oil  No.  2. 
A  study  of  the  results  indicates  that  the 
true  sulphur  contents  of  both  oils  are 
slightly  higher  than  the  general  averages, 
which  would  give  somewhat  better  agree¬ 
ment. 

Carbon  Residue 

The  carbon  residue  determinations 
check  with  the  general  average  surpris¬ 
ingly  well,  in  view  of  the  fact  that  it  has 
been  deemed  necessary  to  refer  this 
method  to  a  Sub-committee  for  revision. 

Pour  Point 

Only  two  of  the  laboratories  reporting 
pour  points  determined  the  actual  pour 
points  and  these  agreed  within  the  indi¬ 
cated  limits  of  accuracy  of  the  method ; 


namely  5°F.  The  remaining  laboratories 
reported  pour  points  as  “less  than  0°F. 

Viscosity 

On  both  oils,  only  one  laboratory  of 
the  eleven  reporting  failed  to  check  the 
general  average  within  one  second,  and 
it  is  to  be  noted  that  all  results  reported 
by  this  laboratory  (No.  2)  are  higher 
than  the  average. 

Water 

Neither  sample  contained  a  measur¬ 
able  quantity  of  water  and  no  construc¬ 
tive  comment  was  offered  regarding  the 
method. 

Distillation 

Of  the  nine  laboratories  reporting  in¬ 
itial  boiling  points  on  Gas  Oil  No.  1, 
three  were  within  ±5°F.  of  the  general 
average,  while  six  were  within  ±10°F. 
Of  eight  laboratories  reporting  initial 
boiling  points  on  Gas  Oil  No.  2,  three 
were  within  ±5°F.  of  the  tabulated  av¬ 
erage,  while  five  were  within  db  10°  F. 


TABLE  NO.  1 


GASOIL  NO.  1 ;  Test  Data  on  Gravity,  Sulphur,  Carbon  Residue,  Pour  Point,  Viscosity  and  Water. 


Labty. 

Gravity,  at  60°F. 

Sulphur, 

%  by  Wt. 

Carbon  Residue, 
%  by  Wt. 

Pour  Point, 

°F. 

Viscosity, 
Say.  Univ., 
Sec. 

Water, 

%  by  Vol. 

Sp.  Gr. 

°A.P.I. 

A verage 
°A.P.I. 

Avg. 

Avg. 

Avg. 

Avg. 

Avg. 

1 

0.859 

33.2 

0.69 

0.10 

below 

38 

None 

0.859 

33.2 

33.2 

0.70 

0.70 

0.10 

0.10 

below 

38 

38 

None 

None 

2 

0.859 

33.23 

0.104 

below 

38.8 

None 

0.8591 

33.23 

33.23 

0.053 

0.078 

39.0 

38.9 

None 

None 

3 

0.696 

0.116 

37.5 

None 

0.646 

0.671 

0.109 

0.112 

37.6 

37.5 

None 

None 

4 

0.8592 

33.2 

0.61 

0.11 

below 

37 

None 

0.8593 

33.2 

33.2 

0.62 

0.615 

0.09 

0.10 

below 

38 

37.5 

None 

None 

5 

0.859 

33.2 

0.1 

37.4 

Trace 

0.859 

33.2 

33.2 

0.111 

0.106 

37.6 

37.5 

Trace 

Trace 

6 

0.853 

34.4 

0.661 

0.126 

-25 

37.5 

0.853 

34.4 

34.4 

0.660 

0.661 

0.122 

0.124 

-25 

-25 

37.8 

37.6 

Trace 

7 

0.8555 

33.9 

0.57 

0.17 

38 

Trace 

0.8555 

33.9 

33.9 

0.58 

0.575 

0.195 

0.182 

below 

38 

38 

T  race 

8 

0.8597 

33.1 

0.662 

0.09 

-30 

37 

None 

0.8597 

33.1 

33.1 

0.662 

0.662 

0.09 

0.09 

-30 

-30 

37 

37 

None 

None 

9 

0.8654 

32.0 

0.08 

None 

0.8654 

32.0 

32.0 

0.11 

0. 10 

None 

None 

10 

0.8594 

33.2 

0.105 

below 

37.0 

None 

0.8594 

33.2 

33.2 

0.115 

0.110 

below 

37.1 

37.0 

None 

None 

11 

0.8552 

33.9 

0.63 

0.08 

37.4 

None 

0.8552 

33.9 

33.9 

0.65 

0.64 

0.07 

0.075 

37.4 

37.4 

None 

None 

12 

0.8596 

33.1 

0.65 

0.11 

36.8 

None 

0.8595 

33.1 

33.1 

0.60 

0.62 

0.12 

0.115 

37.8 

37.3 

None 

None 

General 

Average 

33.3 

0.649 

0.11 

37.6 
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GAS  OIL  NO.  1:  Test  Data  On  Distillation. 
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Of  10  laboratories  reporting  volume  of 
fractions,  the  number  agreeing  within 
±1%  with  the  general  average  of  indi¬ 
vidual  fractions  is  indicated  below : 


Fraction 

350°-400°F. 

400°-450°F. 

450°-500°F. 

500°-550°F. 

550°-600°F. 

600°-650°F. 

650°-700°F. 


Gas  Oil 
No.  i 
10 
6 

7 

8 
8 
9 
9 


Gas  Oil 
No.  2 
10 
6 
8 
6 
7 

10 

6 


Of  10  laboratories  reporting  “residue 
and  loss”,  the  numbers  agreeing  within 
=bl%  and  ±2%  is  indicated  below: 


Gas  Oil  Gas  Oil 
No.  i  No.  2 

Within  ±1%  5  4 

Within  ±2%  7  8 


The  maximum  variation  for  “residue 
and  loss”  from  the  general  average  on 
Gas  Oil  No.  1  was  5.4%  and  on  Gas  Oil 
No.  2,  3.7%. 

All  laboratories  were  requested  to  re¬ 
port  whether  cracking  was  evidenced  on 
distillation,  as  indicated  in  the  method. 


Of  ten  laboratories  reporting,  only  one 
(No.  9)  reported  cracking. 

Of  the  ten  laboratories  reporting  distil¬ 
lation  data,  four  reported  “maximum  tem¬ 
perature”  in  excess  of  700°  F.  Attention 
is  called  to  the  following  provisions  of 
the  method :  “The  distillation  shall  be 
continued  until  a  temperature  of  700°  F. 
(371.1°  C.)  is  reached  or  until  a  maxi¬ 
mum  temperature  is  reached”  and  “The 
maximum  temperature  point  may  result 
from  complete  distillation  of  the  oil  be¬ 
low  700°  F.  (371.1°  C),  or  from  crack¬ 
ing.”  The  majority  of  the  laboratories 
have  interpreted  these  provisions  as 
meaning  that  the  distillation  should  not 
be  carried  beyond  a  vapor  temperature  of 
700°  F.,  and  a  careful  reading  of  “Pro¬ 
cedure”  indicates  this  to  be  the  correct 
interpretation  of  these  provisions.  Four 
laboratories  (Nos.  2,  6,  8  and  10)  re¬ 
ported  “maximum  temperature”  on  Gas 
Oil  No.  1  below  700°  F.  and  we  interpret 
this  to  mean  that  these  laboratories  did 
not  maintain  the  prescribed  distillation 
rate  on  the  750°-700°  F.  fraction. 


TABLE  NO.  3 

GAS  OIL  NO.  2\  Test  on  Data  Gravity,  Sulphur,  Carbon  Residue,  Pour  Point,  Viscosity  and  Water. 


Labty. 

Gravity,  at  60°F. 

Sulphur, 

%  by  Wt. 

Carbon  Residue, 
%  by  Wt. 

Pour  Point , 

°F 

Viscosity, 
Say.  Univ., 
Sec. 

Water, 

%  by  Vol. 

Sp.Gr. 

°A.P.I. 

Average 

°A.P.I. 

Avg. 

Avg. 

Avg. 

Avg. 

Avg. 

1 

0.8735 

30.5 

1.24 

0.62 

below 

42 

None 

0.8735 

30.5 

30.5 

1.23 

1.235 

0.61 

0.615 

below 

42 

42 

None 

None 

2 

0.8725 

30.65 

0.95 

below 

45.0 

None 

0.8727 

30.65 

30.65 

0.86 

0.90 

44.2 

44.6 

None 

None 

3 

1.120 

0.615 

43.0 

None 

1.078 

1.099 

0.608 

0.611 

42.8 

42.9 

None 

None 

4 

0.8738 

30.4 

1.22 

0.597 

below 

42 

None 

0.8734 

30.5 

30.5 

1.23 

1.225 

0.640 

0.619 

below 

43 

42.5 

None 

None 

5 

0.8738 

30.4 

0.64 

43.0 

Trace 

0.8738 

30.4 

30.4 

0.636 

0.638 

42.6 

42.8 

Trace 

Trace 

6 

0.868 

31.5 

1.25 

0.578 

-30 

42.5 

0.869 

31.3 

31.4 

1.29 

1.27 

0.579 

0.579 

-30 

42.6 

42.6 

Trace 

7 

0.8710 

30.9 

1.18 

0.56 

below 

42 

Trace 

0.8710 

30.9 

30.9 

1.21 

1.195 

0.52 

0.54 

below 

42 

42 

Trace 

8 

0.8735 

30.5 

1.258 

0.58 

-35 

42 

None 

0.8735 

30.5 

30.5 

1.258 

0.59 

0.585 

-35 

42 

42 

None 

None 

9 

0 . 8800 

29.3 

0.60 

None 

0.8800 

29.3 

29.3 

0.59 

0.60 

None 

None 

10 

0.8739 

30.5 

0.598 

below 

41.6 

None 

0.8739 

30.5 

30.5 

• 

0.603 

0.600 

below 

41.5 

41.5 

None 

None 

11 

0.8690 

31.3 

1.17 

0.52 

42.1 

Trace 

0.8690 

31.3 

31.3 

1.15 

1.16 

0.50 

0.51 

41.9 

42.0 

Trace 

Trace 

12 

0.8744 

30.32 

1.11 

0.61 

42.2 

None 

0.8742 

30.38 

30.35 

1.15 

1.13 

0.61 

0.61 

42.2 

42.2 

None 

None 

General 

Average 

30.6 

1.192 

0.62 

42.5 

1107 


TABLE  NO. 


8 

O 


s 

O 

<3 

B 


h 


©4 


o 


fcj 

o 

co 

O 


u 

*  *n 
>< 
*»-* 

S 


«  a, 

B5  ^ 


v 

N 


-i  ?• 

<o  ° 


<3 

O 

N 


O  O 

g  N 

o,  ^ 


<*t 

-C) 


C< 


© 

*ts 


© 

to 

'■* 


© 

© 

•H- 


© 

Cl 

h- 


§ 


Q 


53 

*ts» 


&0  £h 
S  ° 


8 


*T*  S 

o  -5 

% 


^  o 

rs  £ 

cs 


B 

•H 


«NNOiO00 
00  N-  N~  CO  CS  CN 


fOCO'ONHN'O'O'OOOtOiO'O'O'OOOO'O'OO 

vOH<iO<*5rOcOiOOOOOOH<H,-'tOOOOOO'0'0'OvOvOvO 


O'  O'  O'  O  O  O' 
CS  CS  (N  CS  CS  CS 


OOOOOOOOCOOOOOOOOOOOOOOOOO 

CSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCS 


NOfOCSMN 


'OOONN^'OOOOOO^HI^I^IOXOOOOOOO 


Ni^O^rorO 
iO  iO  iO  Tf<  rj^  rt< 


CSOOOr^^^fOfOfOOONOOOOOOCOTHH^HOOQOOO 
t>.  N  N  N  N»  N-  N  N  r*»  N  N  N  N  N  N  ^  N  N 


LO 


LO 


t-H  t''» 

CS  <0  CS 


hOO^Oio^OO^ 

©©©cococo^coco 


>OHOO 

lOQ^CNfNN 


iO  iO  iO  io  o  00  LO  LO  IO  ©  o  O 


Oc^HOMO 
Os  Os  Os  00  Os  Os 


O  ^H  ©  CS  t-H  t-H  o  O  ©  t-H  CO  CS  t-H  t-H  t-H  00  ^0  00  ^  t-H  t-H 

OOOOOO  OOOOOOOOOOOOOOoO^OO 


•OCOlO 

lO  o  <N  O  00  T* 


iO  IOIOIOOM  10  10*0,^ 

COtH^O^CNNOcO^iOtHIOIOiON^N^iOO 


OOONOOOO  oooooonnnooo\nvonnnnooOnoooo 


CO  CS 

rt  (N  ^  CN  rH 


10  10  10  10  0  0 


LO 


NOOfSOOOOfO'O1^^^ 


Os 

rjt 

T»H 

LO 

TT* 

CS 

cs 

cs 

cs 

o  ^ 

00 

o 

o 

o 

ov 

CO 

LO 

■C* 

o’ 

rt<  T*  rJH 
CS  CS  CS  CS  CS  CS 


CSCNfSINCNCSC^CN^^^^ 


CS 

CS 

oo 

t-H 

LO 

LO 

LO 

fvi 

r- 

00 

oo 

LO 

LO 

LO 

CS 

CS 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

o 

00 

VO 

to 

o 

o 

© 

o 

cs 

VO 

o 

LO 

cs 

o 

o 

lO 

*-H 

cs 

t-H 

cs 

t-H 

cs 

rH 

cs 

cs 

t-H 

CO 

cs 

vo  ■ 
•  o 
© 


t/5  u->  o  f*5  1(~ 

tO^^OO^OCOOOOOiONNioC^iflO 


OiaOiNHHOOONNNOO'ffiOiOiO'00®'®' 


i'OooonioOu;i 


LO 

•  o 


MO'OO'O'OiNnnSSoO* 
fSCSNNNNNcsN  NN 


&S 


10  10  10010N 


I  CS  v 


10^0 
M>.  O  .  1 

:  •  '  <n  , 


lO 


cs 

cs 

CS 

H< 

lO 

CO 

CO 

3 

,3 

oo 

© 

Ht 

© 

o 

o 

© 

© 

Ov 

Ov 

o 

o 

© 

© 

© 

© 

T-H 

t-H 

t-H 

© 

00 

OS 

t-H 

CO 

CO 

CO 

cs 

cs 

cs 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

cs 

cs 

cs 

CO 

LO 

o 

cs 

t-H 

LO 

LO 

o 

o 

LO 

cs 

H< 

VO 

lO 

CO 

LO 

© 

co 

© 

© 

LO 

CS 

cs 

© 

© 

H< 

vO 

LO 

oo 

VO 

lO 

VO 

VO 

VO 

00 

ir>  ©  oo 


,„0\hO 
H*  vo  VO  ©  00 


I/O 


co  ro  ^  CO  ro  co 

co  co  **>  co  co  c© 


■ct'ct,'>^cococO''f'ci<T*‘coCN<N'ct'c*<'cJ<Tt<cO'cf!2coco 

COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO”COCO 


rt(SO 

©  O  O  VO  O'  »• 


to  lO  _ 

ioMHOOO,oimoioON>ow)ioioioio0Oio 


o  o  o  ■ 


COCSCOCNCSCSCSCSCSCSCSCSt^C^t^^-H.rH^5,  Tjl'ctl 


CS 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

# 

CO 

CO 

© 

*^H 

LO 

LO 

LO 

LO 

»o 

© 

CO 

LO 

cs 

© 

▼H 

H< 

cs 

CO 

H< 

cs 

00 

Bh* 

vO 

VO 

VO 

LO 

VO 

VO 

00 

00 

00 

VO 

LO 

LO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

o 

LO 

VO 

LO 

© 

LO 

© 

LO 

LO 

© 

LO 

© 

© 

00 

© 

00 

© 

© 

H* 

H1 

LO 

© 

cs 

^H 

T-H 

CO 

H< 

CO 

© 

1-H 

© 

© 

cs 

© 

tH 

t-H 

t-H 

t-H 

cs 

t-H 

cs 

cs 

cs 

cs 

cs 

cs 

t-H 

cs 

cs 

t-H 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

cs 

• 

oo 

Os 

oo 

H< 

© 

CO 

CO 

CO 

H< 

H< 

CO 

© 

VO 

VO 

t-H 

© 

© 

OS 

© 

© 

o 

©' 

© 

© 

o 

© 

© 

00 

00 

CO 

H< 

co 

H< 

H< 

H< 

H* 

CO 

Tt< 

CO 

CO 

CO 

LO 

cs 

H< 

CO 

LO 

LO 

LO 

LO 

© 

vO 

LO 

LO 

00 

VO 

LO 

LO 

© 

LO 

H< 

LO 

© 

vo 


VO  VO 


;© 


cs  © 
CS  cs 


to 


cs  r-  to  .  oo  t-~ 


OOOmOOi 
Tf  Tj<  T*  CO  CO 


t—  oo  r-»  n~  n» 


•O  lO  o  CO 
3NNIOVOIOIOO 

r^i^t^©oo©t^t^t^r~ooooTt<iOT}<r^t'^r^©oo© 


CO  00  ■ 


co  H<  00 


to 

VO  VO 


NvON 
■cf  tJ< 


o  o 

"41  ^  ■cf 


CS  cs  CS 

T}<  ^ 


Ov  O  VO 
OOOMJOO 


to  to  to 

OOOOOOOOOOvCSCSCSlOtOlOOOOlOlOtO'OtOlO 


rH  t-H  O  O  O 


OOO^OOOOOOOO^'^'rHOOOOoO 


to 


Tt<  O  to  »-!  00 

t^'OvOt'OOW 

co  CO  CO  CO  CO  CO 


CS  00  o 
Ov  oo  Ov 
CO  CO  CO 


OOOOOOOOOOOOO^OesvO-ct* 

oooooovovovoc^r^r'-oooooo 

cocococococococococococo 


> 

<3 


0) 

> 

< 


<D 

> 

< 


O 

> 

< 


> 

< 


<u 

> 

< 


V 

> 

< 


0/ 

> 

< 


0) 

> 

< 


to  o  o 
tflON 


OV  O  Ov 

cs  co  cs 


o  o  o 


*H  CS  VO 

to  VO  to 

O'  t-^ 


o  o  o 

Ov  to  CS 


NON 
00  00  00 


vO  O  CO 
CO  CS 


cs 


co 


to 


VO 


oo 


Ov 


1108 


00  00  00 


Tf  T^H  Tji 

cs  cs  cs 


VO  to  © 

oa© 


NON 


r^* 

cs  cs  cs 


lO  LO  LO 

o  o  o* 


CO  LO  Tt« 


©  ©  © 

CO  CO  CO 


co  CO  co  ON  00  ©  00  00  00  ©  VO  lO  LO  LO  ©  Ov  ©  ^  lO  lO  CO  CO 


© 


© 

Os 


VO 

00 


VO 

© 


lO 


00 

lO  LO  lO 


ON 

VO 


CO  CO  co 
co  CO  CO 


cs  cs  cs 
cs  cs  cs 


CS 

CS 


VO  VO  VO 

co  CO  CO 


CO  CO  CO 

^-H  H 

cs  cs  cs 


CO 

y—i 

cs 


o 

O  •  to 
•OV  • 
OtOOv 
CO 


VO  •<*  U-)  VO 
t>*  t'' 


to  to  to 

do  o' 


o 


to  *H  CO  ov 
00  O0  00 
co  CO  CO  to 


V 

> 

< 


— 1  01 
03  M 

in 

4;  in 

G  0) 
<V  > 

0<3 


, 


PROPOSED  REVISION  OF  THE  CHAPTER  ON 

AMMONIA  ANALYSIS 


GAS  CHEMISTS’  HANDBOOK.  AMERICAN  GAS  ASSOCIATION 
(REPORT  OF  THE  SUB-COMMITTEE  FOR  THE  YEAR  1925) 


Laboratories  Co-operating  in  the  Work 
The  Koppers  Company,  Pittsburgh,  Pa. 

The  Rochester  Gas  and  Electric  Corporation,  Rochester,  N.  Y. 
U.  S.  Bureau  of  Mines,  Pittsburgh,  Pa. 

The  Chicago  By-Product  Coke  Company,  Chicago,  Ill. 

The  Carnegie  Steel  Company,  Clairton,  Pa. 

The  Jones  &  Laughlin  Steel  Corporation,  Pittsburgh,  Pa. 
Stillwell  and  Gladding,  80  West  Street,  New  York,  N.  Y. 

The  Laclede  Gas  Light  Company,  St.  Louis,  Mo. 


General 


The  work  of  revision  of  the  chapter 
on  Ammonia  Analysis  of  the  Gas  Chem¬ 
ists’  Handbook  was  started  under  the 
chairmanship  of  Dr.  C.  H.  Stone  of 
the  Rochester  Gas  &  Electric  Corpora¬ 
tion.  In  orde’r  to  test  the  present  hand¬ 
book  methods,  Dr.  Stone  prepared  repre¬ 
sentative  samples  of  the  materials  for 
which  methods  of  analysis  are  given  in 
the  chapter  and  distributed  them  to  15 
laboratories  agreeing  to  apply  the  hand¬ 
book  methods  in  analyzing  the  samples. 
Each  set  of  samples  was  taken  with  ex¬ 
treme  care  from  a  large  bulk  of  material 
so  that  all  the  individuals  of  a  set  were 
representative.  It  was  expected  that  this 
work  would  show  the  order  of  agreement 
between  different  laboratories  and  bring 
out  points  of  weakness  in  the  methods. 
As  a  result  of  the  work  a  re-draft  of  the 
methods  was  prepared  by  Dr.  Stone  and 
submitted  at  the  1923  convention  of  the 
Association.  The  results  of  the  prelim¬ 
inary  analysis  and  re-draft  of  methods 
are  included  in  this  report. 

The  work  of  the  present  sub-commit¬ 


tee,  which  was  appointed  in  1924,  con¬ 
sisted  in  testing  the  analytical  methods 
submitted  by  Dr.  Stone.  For  this  purpose 
the  same  procedure  was  followed  as  for 
the  preliminary  test  of  the  handbook 
methods.  Representative  samples  were 
prepared  at  the  laboratory  of  the  Roch¬ 
ester  Gas  &  Electric  Corporation,  under 
the  supervision  of  Norman  Prince,  chem¬ 
ist  for  the  company,  who  was  familiar 
with  the  procedure  previously  adopted. 
The  writer  was  present  and  assisted  in 
the  sampling.  The  samples  so  obtained 
were  sent  to  the  co-operating  laboratories 
mentioned  above  with  the  request  that- 
the  methods  of  the  re-draft  be  strictly  fol¬ 
lowed  and  that  any  changes  deemed  ad¬ 
visable  be  submitted  with  the  report  of 
results  of  analysis.  Final  results  on  this 
series  of  test  analyses  were  not  obtained 
until  late  in  1924. 

In  1925  all  comments  and  suggestions 
for  improvement  of  the  methods  were 
compiled  and  sent  out  to  the  co-operating 
laboratories  for  a  vote  on  such  changes 
recommended  therein  as  should  be  in- 
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eluded  in  the  final  draft  of  the  methods. 
Five  of  the  eight  laboratories  co-operat¬ 
ing  have  replied  to  date  and  on  the 
strength  of  their  recommendations  a  final 
draft  of  the  methods  has  been  prepared 
and  is  submitted  herewith. 

i.  Work  of  1923  on  the  Present  Hand¬ 
book  Methods 

For  the  sake  of  completeness  the  re¬ 
sults  of  the  first  series  of  analyses  to¬ 
gether  with  average  results  and  maxi¬ 
mum  deviation  from  the  average  are 
given  herein  (Table  1).  A  copy  of  the 
*  re-draft  by  Dr.  Stone  as  a  result  of  this 
work  is  also  included  (Insert  A). 

In  general  the  results  (Table  1) 
showed  variations  somewhat  wider  than 
could  reasonably  be  expected  of  good 
technical  analytical  methods.  Some  of  the 
methods  are  very  infrequently  applied  in 
.  the  ordinary  laboratory  routine  (deter¬ 
minations  of  pyridine,  arsenic  in  H2S04, 
MgO  in  lime,  for  example)  and  the  vari¬ 
ations  found  for  results  of  such  deter¬ 
minations  are  doubtless  due  in  part  to 
unfamiliarity  of  the  analysts  with  the 
manipulation.  Some  arithmetical  errors 
were  found  which  must  have  been  due 
to  unfamiliarity  with  the  determination 
in  question.  For  such  determinations  as 
total  ammonia  in  liquors  or  ammonium 
sulphate,  or  total  acid  in  H2S04,  how¬ 
ever,  closely  agreeing  results  should  have 
been  obtained  provided  the  methods  were 
not  at  fault.  One  of  the  main  purposes 
of  the  first  re-draft  of  the  methods  was 
to  correct  them  in  this  regard.  It  was 
somewhat  difficult  to  determine  to  what 
extent  the  methods  for  pyridine,  sul¬ 
phides  and  chlorides  were  faulty  and  to 
what  extent  the  variations  found  were 
chargeable  to  lack  of  familiarity  with  the 
determination  on  the  part  of  the  analysts. 
It  was  clear  that  the  method  for  organic 
number  would  not  give  concordant  re¬ 


sults  in  the  hands  of  different  analysts. 
The  method  was  retained  in  the  re-draft, 
however,  since  some  laboratories  may 
want  to  use  it  when  agreement  between 
different  laboratories  is  not  in  question. 

INSERT  A 

Proposed  Revision  of  Chapter  on 
Ammonia 

Gas  Chemists’  Handbook 
Sampling 

As  there  has  been  no  criticism  or  study 
of  this  part,  it  has  not  been  altered. 

Analysis 

(A)  Liquors 
Specific  Gravity 

Cool  the  sample  to  below  15°  C.,  place 
in  the  cylinder  and  note  the  reading  of 
the  Westphal  balance  when  the  tempera¬ 
ture  is  just  15.5°  C.  If  salts  crystallize 
out  at  15.5°  C.  take  100  cc.  of  sample 
and  mix  thoroughly  with  50  cc.  of  water. 
Determine  the  specific  gravity  of  the 
mixture.  Then : — 

(Sp.  Gr.  of  mixture  X  1.5) — 0.5  = 
Specific  Gravity  of  Sample 

Total  Ammonia 

(a)  Concentrated  Liquor. 

Draw  into  the  weighted  pipette  (Fig. 
1)  about  5  grams  of  liquor  and  weigh 
the  pipette  plus  the  sample.  Transfer  the 
sample  to  a  beaker  or  casserole  contain¬ 
ing  75  cc.  of  approximately  N/l  sulphur¬ 
ic  acid  and  100  cc.  of  water,  being  care¬ 
ful  to  keep  the  tip  of  the  pipette  under 
the  acid  and  to  force  the  liquor  out  slow¬ 
ly.  Draw  the  acid  solution  up  into  the 
pipette  several  times  to  remove  all  of  the 
ammonia,  and  finally  wash  the  pipette 
out  with  distilled  water.  Then  transfer  the 
solution  to  the  distillation  flask,  wash¬ 
ing  the  beaker  or  casserole  several  times 
until  the  volume  of  liquid  in  the  flask  is 
about  300  cc.  Run  75  cc.  of  N/l  sul¬ 
phuric  acid  from  a  burette  into  a  600  cc. 
beaker,  which  acts  as  a  receiver  for  the 
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Results  of  Cooperative  Tests  on  Ammonia  Methods 
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Method  (a)  distillation;  (b)  direct  titration;  (c)  sugar  method;  (d)  N  H  Cl  method. 
A=grams  per  liter;  B=grams  per  kilogram;  C=per  cent;  by  direct  titration. 

Includes  pyridine;  **Their  own  method  only  one  reported;  HS  removed. 


distillate,  and  add  about  75  cc.  of  water. 
With  the  receiving  beaker  in  place  and 
with  the  tip  of  the  delivery  tube  sealed  by 
the  liquid,  introduce  50  cc.  of  10%  caus¬ 
tic  soda  solution  into  the  distilling  flask 
and  immediately  connect  the  distilling 
head  with  the  neck  of  the  flask.  Distill 
until  250  cc.  have  passed  over.  Wash  out 
the  condenser  into  the  beaker  and  titrate 
the  excess  acid  with  N/l  sodium  hydrox¬ 
ide.  Paranitrophenol  is  recommended  as 
the  indicator  to  be  used,  but  methyl  red, 
methyl  orange,  cochineal  or  sodium  aliz¬ 
arine  sulphonate  may  be  employed.  It  is 
well  to  add  the  indicator  before  begin¬ 
ning  the  distillation,  for  if  not  enough 
acid  is  present  in  the  receiver,  this  fact 
is  then  readily  detected. 

%NH3  = 

(75  —  cc.  N/l  NaOH)  X  0-017032 
weight  of  sample 

(b)  Weak  Liquor. 


PIPETTE  FOR  LIQUORS 
From  a  blue  print  of  the  Solvay  Co.,  N.  Y. 

“A”  consists  of  a  rubber  bulb  of  4  cc.  or  more  ca¬ 
pacity  fitted  to  a  glass  tube  of  about  XA  inch  internal 
diameter.  This  tube  is  slightly  bulged  out  at  the 
upper  end  so  that  the  rubber  can  be  easily  drawn 
on  or  off  but  fits  tightly.  The  tube  is  drawn  out  at 
the  lower  end  so  as  to  fit  snugly  and  evenly  in  “B”. 
The  lower  extreme  tip  of  the  tube  is  fused  so  that 
only  a  fine  hole  remains.  Total  length  of  “A”  is 
about  7".  “B”  is  a  small  two-hole  rubber  stopper 

(No.  00),  one  of  the  holes  being  tightly  sealed  at 
the  bottom  as  shown.  “CM  is  a  glass  rod  bent  as 

indicated. 

Pipette  25  cc.  of  the  weak  liquor  into 
the  distilling  flask  which  contains  250  cc. 
of  water.  Place  the  600  cc.  beaker  to 
catch  the  distillate  under  the  delivery 
tube  and  seal  the  end  with  the  liquid. 


This  beaker  contains  30  cc.  N/l  sulphur¬ 
ic  acid  made  up  to  100  or  125  cc.  with 
distilled  water.  Introduce  25  cc.  of  10% 
sodium  hydroxide  solution  into  the  dis¬ 
tilling  flask  and  immediately  connect  the 
distilling  head  to  the  neck  of  the  flask. 
Distill  over  about  250  cc.  and  titrate  the 
excess  acid  in  the  receiver  with  N /I  sodi¬ 
um  hydroxide,  using  paranitrophenol, 
methyl  orange,  methyl  red,  cochineal  or 
sodium  alizarine  sulphonate  as  indicator. 

Grams  per  litre  of  total  NH3  = 

(30  —  cc.  N/l  NaOH)  X  0.017032  X  40. 

Note.  A  500  cc.  Kjeldahl  flask  answers  excel¬ 
lently  for  a  distilling  flask. 

Free  Ammonia 

(a)  Concentrated  Liquor. 

Draw  into  the  weighed  pipette  about  5 
grams  of  liquor  and  weigh  again.  Meas¬ 
ure  accurately  from  a  burette  about  75 
cc.  of  N/l  sulphuric  acid  into  a  500  cc. 
porcelain  casserole  and  dilute  with  water 
to  200  cc.  Add  a  few  drops  of  methyl 
orange  or  methyl  red  as  indicator.  Im¬ 
merse  the  lower  end  of  the  pipette  in  the 
acid  and  carefully  remove  the  glass  plug 
from  the  end  of  the  stopper  with  the  stir¬ 
ring  rod  which  is  to  be  used  during  the 
titration.  Stir  the  contents  of  the  casser¬ 
ole  and  slowly  force  out  the  ammonia 
liquor.  All  of  the  ammonia  in  the  pipette 
is  removed  by  drawing  up  the  acid  a  few 
times  and  then  the  pipette  is  washed  out 
with  distilled  water.  The  contents  of  the 
casserole  are  boiled  a  few  minutes  to  re¬ 
move  carbon  dioxide  and  hydrogen  sul¬ 
phide,  the  solution  is  cooled  and  the  ex¬ 
cess  acid  titrated  with  N/l  caustic  soda. 

%NH3  = 

(75  — cc.  N/l  NaOH)  X  0.017032 
weight  of  sample 

(b)  Weak  Liquor. 

Pipette  25  cc.  of  the  liquor  to  be  tested 
into  a  casserole  containing  300-400  cc.  of 
water.  Add  several  drops  of  methyl  or¬ 
ange  and  titrate  the  free  ammonia  with 
N/l  sulphuric  acid. 
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Grams  per  litre  of  free  NH3  = 
cc.  N/l  H2S04  X  0.017032  X40. 

Note.  Some  may  object  to  this  procedure 
on  the  ground  that  ammonia  will  be  lost  dur¬ 
ing  the  titration.  If  so,  the  above  titration  may 
be  regarded  simply  as  a  trial.  Having  deter¬ 
mined  the  approximate  number  of  cc.  of  N/l 
sulphuric  acid  required,  run  slightly  less  than 
that  amount  into  the  casserole,  add  the  sample 
and  titrate  to  the  end-point.  A  casserole  is 
better  than  a  beaker  because  the  white  back¬ 
ground  will  make  the  end-point  more  easily 
discernible. 

If  the  color  of  the  solution  is  such  that 
the  end-point  cannot  be  seen,  the  distilla¬ 
tion  method  which  follows  may  be  used: 

Measure  30  cc.  of  N/l  sulphuric  acid 
into  a  beaker  containing  75  cc.  of  water 
and  place  the  beaker  under  the  delivery 
tube  of  the  condenser,  taking  care  that  the 
end  of  the  latter  is  sealed  by  the  liquid. 
To  250  cc.  of  water  in  the  distilling  flask 
add  25  cc.  of  weak  liquor  from  a  pipette, 
connect  the  distilling  head  with  the  flask 
and  distill  until  200  cc.  have  passed  over 
into  the  receiver.  Wash  out  the  condenser 
and  titrate  the  excess  acid  in  the  receiving 
beaker  with  N/l  caustic  soda,  using 
para-nitrophenol  as  the  indicator.  Methyl 
orange,  methyl  red,  cochineal  or  sodium 
alizarine  sulphonate  may  also  be  used. 

Grams  per  litre  of  free  NH3  = 

<30  — cc.  N/l  NaOH)  X  0.017032  X40. 

Total  Ammonia  in  Still  Waste 

Shake  the  sample  vigorously.  Measure 
out  500  cc.  of  the  waste  liquor  in  a  grad¬ 
uated  cylinder  and  transfer  to  the  distil¬ 
lation  flask.  A  small  piece  of  paraffin  is 
added  to  prevent  foaming,  10  cc.  of  10% 
caustic  soda  are  added*  and  the  contents 
of  the  flask  distilled  for  two  hours.  The 


distillate  is  caught  in  25  cc.  N/2  sulphur¬ 
ic  acid  made  up  to  100  cc.  with  distilled 
titration  with  N /2  sodium  hydroxide, 
water.  Determine  the  excess  acid  by 
using  methyl  orange,  methyl  red,  para- 
nitrophenol  or  sodium  alizarine  sulpho¬ 
nate  as  indicators. 

Grams  per  litre  of  NH3  = 

cc.  N/2  H2S04  X  0.017032. 

Fixed  Ammonia 

This  is  always  found  by  subtracting 
the  free  ammonia  from  the  total  am¬ 
monia. 

Carbonates 

Ten  cc.  of  concentrated  liquor  (or  100 
cc.  of  weak  liquor)  are  diluted  to  400  cc. 
and  approximately  2N  ammoniacal  calci¬ 
um  chloride  is  added  until  no  further  pre¬ 
cipitate  occurs ;  then  5  cc.  more  are  added. 
The  whole  is  heated  for  1^4-2  hours  in 
a  water  bath  at  100°  C.,  the  flask  being 
closed  by  a  Bunsen  valve,  (a)  The  super¬ 
natant  liquid  is  poured  through  a  filter, 
the  precipitate  washed  twice  by  decanta¬ 
tion  and  then  transferred  to  the  filter.  The 
bulk  of  the  precipitate  is  washed  back  into 
the  original  flask  and  N/2  hydrochloric 
acid  dropped  slowly  from  a  burette  on  to 
the  filter  paper  (the  filtrate  being  caught 
in  the  above-mentioned  flask)  until  all  of 
the  calcium  carbonate,  both  on  paper  and 
in  flask,  is  dissolved.  Wash  the  filter  two 
or  three  times  and  titrate  the  free  acid  in 
the  flask  with  N/2  caustic  soda,  using 
methyl  orange  as  indicator. 


%  COs 


0.011  X  (cc.  N/2  HCL  — cc.  N/2  NaOH) 
cc.  sample  X  specific  gravity 


xioo 


About  25  cc.  of  N/2  hydrochloric  acid 
should  be  employed.  If  much  more  or 
less  than  this  is  required,  a  proportionate 
change  should  be  made  in  the  amount  of 
sample  taken. 


(a)  That  is:  the  flask  is  closed  by  a 
rubber  stopper  carrying  a  short  glass  tube 
over  which  is  slipped  a  piece  of  rubber 
tubing  closed  at  its  upper  end  by  a  short 
piece  of  glass  rod.  Between  the  plug  and 


*If  the  ammonia  is  over  0.1%  more  caustic  will  be  needed.  Be  sure  to  have  an  excess. 
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the  glass  tube,  a  slit  about  %  inch  long  is 
cut  in  the  rubber  tube.  Gases  can  thus 
escape,  but  air  from  the  outside  cannot 
enter  the  flask. 

Sulphides 

Ten  cc.  of  liquor  (either  concentrated 
or  weak)  are  diluted  to  500  cc.  acidified 
with  hydrochloric  acid  and  titrated  with 
N/10  iodine,  using  starch  as  indicator.  If 
less  than  5  cc.  or  more  than  ten  cc.  of 
iodine  are  required,  alter  the  amount  of 
sample  taken  so  as  to  bring  the  results 
within  these  limits.  This  preliminary  work 
determines  the  size  of  sample  for  the  ac¬ 
tual  determination  of  sulphide,  which  fol¬ 
lows  : 

To  the  determined  amount  of  sample 
add  an  excess  of  ammoniacal  cadmium 
chloride,  and  a  little  washed  asbestos  to 
aid  in  filtration.  Filter  slowly*  on  a  Cald¬ 
well  crucible,  wash  twice  with  cold  water, 
return  the  precipitate  to  the  original  flask, 
add  a  little  water  and  finally  pour  into  a 
flask  containing  12  cc.  of  N/10  iodine  and 
15  cc.  of  approximately  N/l  sulphuric 
acid.  Shake  until  dissolved,  turn  back 
into  original  flask,  dilute  to  100  cc.  and 
titrate  excess  of  iodine  with  N/10  sodi¬ 
um  thiosulphate,  using  starch  indicator. 

Grams  per  litre  of  H2S  = 

12  —  cc.  N/10  thiosulphate  X  0.001704  X  1000 

cc.  sample 

Chlorides 

Twenty-five  cc.  of  the  sample  are  di¬ 
luted  to  100  cc.  in  a  250  cc.  beaker  and 
boiled  until  the  free  ammonia  is  expelled. 
The  solution  is  cooled,  transferred  to  a 
100  cc.  graduated  flask  and  made  up  to 
the  mark.  Twenty-five  cc.  of  this  solu¬ 
tion  are  transferred  to  a  100  cc.  Erlen- 
meyer  flask  and  boiled  with  frequent 
small  additions  of  strong  nitric  acid  till 


the  brown  color  of  the  solution  disap¬ 
pears.  Cool,  place  in  a  100  cc.  graduated 
flask,  add  an  excess  of  N/10  silver  ni¬ 
trate,  stopper  and  shake  until  the  pre¬ 
cipitate  coagulates  enough  to  give  a  clear 
supernatant  liquid.  Make  up  to  the  mark, 
mix  thoroughly  and  filter  through  a  dry 
filter,  rejecting  the  first  100  cc.  of  filtrate. 
Take  50  cc.  of  the  filtrate,  add  ferric  alum 
indicator  and  titrate  the  excess  of  silver 
nitrate  with  N/10  potassium  thiocyanate 
solution. 

Grams  per  litre  of  chlorine  = 

(cc.  N/10  AgN03  —  cc.  N/10  KSCN)  x  1.1347 

Organic  Matter 

For  strong  liquor,  take  a  5  cc.  sample, 
make  it  up  to  200  cc.  and  take  5  cc.  of 
this  for  analysis.  For  weak  liquor,  take 
10  cc.,  make  up  to  100  cc.  and  take  25  cc. 
of  this  for  analysis. 

To  the  sample  taken  for  analysis  add 
precipitated  cadmium  carbonate  in  sus¬ 
pension  in  water  until  all  of  the  hydrogen 
sulphide  is  precipitated.  Filter  and  catch 
the  filtrate  in  a  250  cc.  Erlenmeyer  flask 
containing  100  cc.  of  water  and  30  cc.  of 
1:3  H2S04.  Add  25  cc.  of  N/50  potas¬ 
sium  permanganate,  heat  the  liquid  (with 
a  thermometer  inserted)  until  the  temper¬ 
ature  reaches  85-90°  C.  and  maintain  be¬ 
tween  these  limits  for  5  minutes.  Then 
add  25  cc.  of  N/50  oxalic  acid  and  finally 
titrate  to  the  pink  end-point  with  the 
N/50  potassium  permanganate  solution. 

For  strong  liquor, 

Organic  Titre  =  cc.  N/50  KMnO4xl600. 
For  weak  liquor, 

Organic  Titre  =  cc.  N/50  KMnO4x80. 

The  result  is  expressed  by  a  simple 
number,  which  represents  the  number  of 
cc.  of  N/50  potassium  permanganate  re¬ 
quired  to  oxidize  the  organic  matter  in  1 
litre  of  ammoniacal  liquor. 


*So  that  precipitate  does  not  pack,  otherwise  it  will  be  hard  to  dissolve. 
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Pyridine 

Put  200  cc.  of  concentrated  liquor  (or 
500  cc.  of  weak  liquor)  in  a  1  litre  dis¬ 
tilling  flask,  make  decidedly  acid  with  1 :3 
sulphuric  acid,  and  boil  for  a  few  minutes 
to  remove  carbon  dioxide  and  sulphides. 
Cool,  add  10%  caustic  until  nearly  neu¬ 
tral,  and  complete  neutralization  with 
normal  alkali  and  acid  if  necessary,  using 
methyl  orange  as  an  indicator.  Then  add 
7  cc.  excess  of  normal  sodium  hydroxide 
solution.  Connect  the  outlet  of  the  dis¬ 
tilling  flask  bulb  to  a  1  litre  flask  which 
contains  150  cc.  of  sodium  hypobromite 
solution,  as  shown  in  D,  Fig.  56.  The 
flask  containing  the  hypobromite  solution 
is  in  turn  connected  through  a  Kjeldahl. 
bulb  with  tubing  which  leads  into  a  500 
cc.  receiving  flask  immersed  in  cold  water. 
The  receiver  contains  about  40  cc.  of  dis¬ 
tilled  water  and  40  cc.  of  N/2  sulphuric 
acid  (or  25  cc.  for  weak  liquor). 

The  contents  of  the  boiling  flask  are 
distilled  vigorously  for  20  minutes,  or 
until  the  hypobromite  itself  has  been  boil¬ 
ing  at  least  10  minutes,  remove  the  de¬ 
livery  tube  first,  then  shut  off  the  burner, 
and  immediately  disconnect  the  distilling 
head  from  the  boiling  flask  to  prevent 
sucking  back  of  the  solutions. 

Add  about  6  drops  of  phenolphthalein 
indicator  and  exactly  2  drops  of  methyl 
orange  indicator  to  the  solution  in  the  re¬ 
ceiver.  Titrate  with  N/2  sodium  hy¬ 
droxide  solution  until  the  red  color  of 
the  methyl  orange  is  just  discharged  and 
the  solution  is  yellow.  Record  the  burette 
reading.  Thus  far  the  excess  free  acid 
has  been  titrated.  Now  continue  the  ti¬ 
tration  until  the  phenolphthalein  is 
colored  a  faint  but  permanent  pink.  The 
grams  of  pyridine  present  is  equivalent  to 
the  cc.  of  sodium  hydroxide  used  be¬ 
tween'  the  first  end-point  (that  is :  the 
methyl  orange  end-point)  and  the  final 
end-point  (that  is :  the  phenolphthalein 


end-point)  multiplied  by  0.04.  More  than 
2  drops  of  methyl  orange  should  be 
avoided  because  the  final  pink  end-point 
of  the  phenolphthalein  will  be  obscured  if 
too  much  of  the  alkaline  yellow  color  of 
the  methyl  orange  is  present. 

Grams  per  litre  of  pyridine  == 
cc.  NaOH  X  0.039525  X  1000 
cc.  of  sample 

It  is  recommended  that  Rinden’s  meth¬ 
od  also  be  tried  out ;  this  is  given  on  page 
9. 

Active  Lime  in  Still  Waste 

Two  hundred  cc.  of  still  waste  are  mea¬ 
sured  out  in  a  graduated  cylinder  and 
transferred  to  the  distilling  flask,  when  it 
is  boiled  down  in  the  open  flask  until  the 
volume  is  reduced  to  about  100  cc.  Glass 
beads  may  be  added  at  the  start  to  prevent 
bumping.  Cool,  add  50  cc.  of  a  20%  solu¬ 
tion  of  ammonium  chloride  and  about  250 
cc.  of  water  and  distill  over  into  a  re¬ 
ceiver  containing  20  cc.  of  normal  sul¬ 
phuric  acid.  When  about  250  cc.  of  dis¬ 
tillate  have  been  collected,  the  distillation 
is  stopped  and  the  excess  acid  in  the  re¬ 
ceiver  titrated  with  normal  sodium  hy¬ 
droxide  solution,  using  para-nitrophenol 
or  methyl  red  as  indicator. 

Grams  per  litre  of  CaO= 
cc.  N'/l  H2S04  X  0.14. 

(B)  Ammonium  Sulphate 
Moisture 

Weigh  out  about  10  grams  of  the  sul¬ 
phate  in  a  small  weighing  bottle  and  dry 
in  an  oven  at  155-165°  C.  for  30  minutes. 
The  percentage  loss  in  weight,  minus  the 
per  cent  of  pyridine  present,  will  give  the 
per  cent  of  moisture. 

Note.  We  submit  this  provided  definite 
proof  can  be  furnished  that  pyridine  sulphate 
is  volatile.  Is  it  volatilized  as  pyridine  or  pyri¬ 
dine  sulphate ;  if  latter,  we  must  change  per 
cent  pyridine  to  sulphate  before  subtracting  in 
calculation. 
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Total  Ammonia 

Approximately  2.5  grams  of  the  sul¬ 
phate  are  weighed  from  a  weighing  bottle 
into  a  300  (or  500)  cc.  distilling  flask, 
150  cc.  of  water  are  added  and  about  25 
cc.  of  10%  sodium  hydroxide  solution. 
Immediately  connect  to  the  condenser  and 
distill  into  a  receiver  which  contains  50 
cc.  of  N/l  sulphuric  acid.  After  two- 
thirds  of  the  solution  have  distilled  over, 
the  excess  acid  in  the  receiving  flask  is 
titrated  with  normal  sodium  hydroxide, 
using  para-nitrophenol  as  indicator, 
(methyl  orange,  methyl  red  or  sodium  ali¬ 
zarine  sulphonate  will  serve  if  para-nitro¬ 
phenol  is  not  available). 

Grams  NH3  per  Kg.  = 

50  — cc.  N/l  NaOHX  0-017032  X  1000 

weight  of  sample 

Pyridine 

Fifty  grams  of  the  sulphate,  100  cc.  of 
water,  and  two  drops  of  methyl  orange 
are  placed  in  a  litre  boiling  flask.  Normal 
sodium  hydroxide  is  then  added  until  5 
cc.  are  in  excess,  and  the  flask  connected 
up  by  means  of  rubber  stoppers  and  tub¬ 
ing,  as  described  in  the  determination  of 
pyridine  in  weak  liquor.  The  sulphate  is 
distilled  through  100  cc.  of  sodium  hypo- 
bromite  solution  into  a  receiver  which 
contains  20  cc.  of  N/10  sulphuric  acid, 
and  40  cc.  of  water.  The  receiver  is  im¬ 
mersed  in  cold  water. 

After  the  contents  of  the  distillation 
flask  have  been  boiled  vigorously  for  at 
least  20  minutes  the  apparatus  is  discon¬ 
nected  and  the  excess  acid  in  the  receiver 
titrated  with  N/10  NaOH,  note  being 
taken  of  the  cc.’s  of  alkali  used  between 
the  phenolphthalein  and  methyl  orange 
end-points.  This  value  multiplied  by  0.16 
will  give  the  grams  of  pyridine  per  kilo 
of  sulphate. 


Organic  Number 

The  organic  number  is  the  amount  of 
N/10  potassium  permanganate  required 
to  oxidize  the  organic  matter  in  a  kilo¬ 
gram  of  sulphate.  Weigh  out  2.0  grams 
of  the  sulphate  and  transfer  to  a  250  cc. 
Erlenmever  flask.  Add  100  cc.  of  water 
and  12  cc.  of  sulphuric  acid  (1:3).  Run 
in  30  cc.  of  N/50  permanganate  solu¬ 
tion.  Heat  for  a  period  of  5  minutes  at  a 
temperature  of  85-90°  C.  Add  30  cc.  of 
N/50  oxalic  acid  and  titrate  the  excess  of 
the  latter  with  N/50  permanganate. 

Organic  Number  r=  cc.  N/50  KMn04  X  100. 
Insoluble  Residue 

(1)  At  100°  C.  Transfer  100  grams  of 
the  sulphate  to  one  of  two  counterpoised 
ashless  filters  placed  in  funnels.  Wash 
both  filters  with  hot  water  until  the  sul¬ 
phate  has  all  passed  through  the  one  filter 
and  the  insoluble  residue  remains.  Dry 
the  filters  at  100°  C.  and  counterpoise 
again.  The  gain  in  weight  in  grams  will 
be  the  per  cent  of  insoluble  residue. 

(2)  Ignited.  After  weighing  as  above, 
ignite  the  insoluble  residue  in  a  porce¬ 
lain  or  silica  crucible  and  weigh  again. 
The  weight  in  grams  of  the  ignited  resi¬ 
due  is  the  per  cent  of  the  latter. 

Free  Acid 

Dissolve  50  grams  of  the  sulphate  in 
water  and  titrate  with  N/2  sodium  hy¬ 
droxide,  using  methyl  red,  para-nitrophe¬ 
nol,  methyl  orange,  cochineal,  or  sodium 
alizarine  sulphonate  as  indicators. 

Grams  Free  Acid  per  Kg.  =: 
cc.  N/2  NaOH  X  0.4904 

Cyanides 

A  qualitative  test  is  usually  sufficient. 
To  2  grams  of  the  sulphate  add  enough 
water  to  dissolve,  then  a  few  drops  of 
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caustic  soda  and  one  drop  each  of  fer¬ 
rous  sulphate  and  ferric  chloride.  Shake 
well  and  add  a  few  cc.  of  sulphuric  acid 
(1 :3).  A  blue  color  will  indicate  cyanides. 


(C)  Crude  Sulphuric  Acid 
Specific  Gravity 

The  specific  gravity  is  best  taken  by 
means  of  a  Westphal  balance  although  a 
hydrometer  may  be  used  if  great  accuracy 
is  not  required.  The  gravity  may  be  taken 
at  15.5°  C.  or  it  may  be  taken  at  room 
temperature  and  corrected  to  15.5°  by  the 
use  of  Table  which  was  recommended 
by  the  Manufacturing  Chemist’s  Asso¬ 
ciation  of  the  United  States,  and  compiled 
by  Ferguson  and  Talbot. 


Acid  Content 

The  per  cent  of  acid  may  be  checked 
by  measuring  approximately  2  cc.  into  a 
glass-stoppered  weighing  bottle.  This 
sample  is  then  weighed,  transferred  to  a 
300  cc.  Erlenmeyer  flask,  and  the  weigh¬ 
ing  bottle  washed  well  with  water  until 
the  contents  of  the  flask  amount  to  al¬ 
most  200  cc.  Titrate  with  N/l  sodium 
hydroxide  solution,  using  methyl  orange 
or  para-nitrophenol  as  indicator. 


%  acid  = 


cc.  NaOH  X  4.9 
grams  of  acid  used 


Arsenic 

The  determination  is  made  by  placing 
25  cc.  of  concentrated  hydrochloric  acid 
in  the  flask,  and  1  gram  of  potassium 
bromide.  Next  add  25  cc.  of  the  sample 


through  the  funnel,  rinse  the  latter  with 
concentrated  hydrochloric  acid  and  distill 
until  nothing  but  sulphuric  acid  is  left  in 
the  flask.  Now  keep  the  flask  hot  by 
means  of  a  small  flame  for  ten  minutes 
longer.  Neutralize  the  contents  of  the 
Erlenmeyer  flask  with  sodium  carbonate 
and  add  5  grams  of  sodium  bicarbonate. 
Dilute  to  50  cc.  and  titrate  with  N/10 
iodine,  using  starch  as  indicator.  A  blank 
should  be  run  with  each  determination. 

Grams  per  litre  of  As203  = 
cc.  N/10  I2  X  0.198. 

Acid  in  Saturator  Liquor 

Ten  cc.  of  the  acid  are  transferred  to  a 
beaker  containing  50  cc.  of  water.  The 
acid  is  then  titrated  with  normal  NaOH 
solution,  using  methyl  orange,  methyl  red, 
para-nitrophenol,  as  indicator. 

Grams  per  litre  of  H2S04  =: 
cc.  N/l  NaOH  X  4.9. 

(D)  Lime 

Active  Lime 

Weigh  out  1  gram  of  the  lime  sample, 
transfer  to  a  300  or  500  cc.  flask,  add 
150-250  cc.  of  water  and  5  grams  of 
ammonium  chloride,  or  its  equivalent,  in 
solution.  The  ammonia  is  then  distilled 
in  the  manner  described  under  the  Deter¬ 
mination  of  Ammonia  in  Weak  Ammo- 
niacal  Liquors,  the  distillate  being  con¬ 
ducted  into  a  receiver  which  contains  40 
cc.  of  normal  sulphuric  acid.  The  distil¬ 
lation  is  conducted  slowly  to  allow  a  suffi¬ 
cient  time  for  the  reaction  between  the 
lime  and  the  ammonium  chloride  to  com¬ 
plete  itself.  After  125-200  cc.  of  the  dis¬ 
tillate  have  been  collected,  the  apparatus 
is  disconnected  and  the  excess  sulphuric 
acid  titrated  against  normal  sodium  hy¬ 
droxide,  using  para-nitrophenol  or  methyl 
red  as  indicator. 

Per  cent  active  lime  =  cc.  N/l  H2S04  X  2.8. 
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If  the  sample  contains  magnesia,  this 
method  will  not  indicate  the  actual  con¬ 
tent  of  active  lime.  It  will,  however,  in¬ 
dicate  quite  closely  the  results  which  may 
be  expected  in  practice. 

Residue 

Weigh  out  5  grams  of  the  sample, 
transfer  to  a  beaker,  add  sufficient  hy¬ 
drochloric  acid  to  cover  it  to  a  depth  of 
about  y2  inch.  Boil  for  five  minutes.  Cool 
and  filter  through  an  ashless  filter  paper. 
Burn  off  the  filter  paper  and  weigh  the 
residue. 

Per  cent  of  residue  =  weight  of  residue  x  20. 
Magnesium  Oxide 

Take  the  filtrate  from  the  determina¬ 
tion  of  “Residue”,  make  up  to  500  cc. 
and  take  50  cc.  of  this.  Add  NH4OH  un¬ 
til  neutral,  then  a  few  drops  in  excess. 
Boil  until  the  odor  of  the  ammonia  is 
nearly  gone,  let  the  precipitate  settle,  fil¬ 
ter  and  wash  it  with  hot  water.  To  the  fil¬ 
trate  add  a  little  ammonium  chloride,  am¬ 
monia  until  strongly  alkaline,  heat  to  boil¬ 
ing  and  add  slowly  an  excess  of  ammoni¬ 
um  oxalate,  stirring  constantly.  Let  stand 
two  hours,  filter,  wash,  re-dissolve  and  re¬ 
precipitate  the  calcium  and  finally  com¬ 
bine  all  of  the  filtrates  and  wash  waters. 
Acidify  with  hydrochloric  acid,  evaporate 
to  150  cc.,  bring  to  a  boil  and  add  10  cc. 
of  saturated  solution  of  NaNH4HP04: 
(Na2HP04  will  do).  Continue  the  boil¬ 
ing  for  several  minutes,  cool  to  room  tem¬ 
perature  and  add  NH4OH,  drop  by  drop, 
and  with  constant  stirring,  until  the  crys¬ 
tals  of  MgNH4P04  begin  to  form,  and 
then  in  moderate  excess,  continuing  the 
stirring  for  several  minutes.  Let  stand 
over  night,  filter,  wash*,  ignite  and  weigh 
as  Mg2P2Oz. 

%  MgO  —  we*gllt  Mg2P2Q7  X  0-3621  X  100 


We  recommend  that  Tables  I  and  II, 
pages  225  and  226,  be  omitted. 

We  recommend  for  Fig.  58,  page  232, 
substitute  the  drawing  of  Solvay’s  pipette. 

We  recommend  for  Fig.  59,  page  239, 
substitute  the  enclosed  blueprint. 

We  recommend  to  omit  the  titration 
method  for  lime  in  still  waste. 

We  recommend  to  omit  all  of  the 
methods  for  active  lime  in  lime,  save  the 
one  given  in  the  typewritten  copy. 

We  recommend  to  omit  Fig.  60,  page 
242. 

New  Method  Proposed  for  the  Deter¬ 
mination  of  Pyridine  in  Ammonia 

Liquors 

Five  hundred  cc.  of  crude  liquor  are 
strongly  acidified  with  H2S04,  added 
drop  by  drop,  and  the  solution  tested 
towards  the  end  with  methyl  orange  to 
be  sure  it  is  strongly  acid.  Boil  in  a  1 
litre  distilling  flask  to  remove  C02  and 
HoS.  The  mouth  of  the  flask  is  closed 
by  a  rubber  stopper  through  which  passes 
a  dropping  funnel  and  the  inlet  tube  of  a 
condenser.  The  solution  through  the  drop¬ 
ping  funnel  and  about  200  cc.  of  liquid 
are  distilled  over. 

The  distillate  is  neutralized  exactly 
with  H2S04  (1:3)  and  is  then  made  alka¬ 
line  with  25  cc.  of  N/l  NaOH  and  again 
distilled  until  200  cc.  have  come  over. 

Mix  this  distillate  with  100  cc.  of  a 
freshly  prepared  solution  of  sodium  hy- 
pobromite.f  This  destroys  the  organic 
impurities  and  converts  the  ammonia  into 
nitrogen.  (This  presence  of  an  excess 
is  necessary,  and  is  proved  by  the  fact 
that  the  color  of  the  liquid  changes  from 


*For  wash  water  take  200  grams  NH4NOs  to  400  cc.  concentrated  NH  OH;  mix  and  dilute  with  water 
to  1  litre. 

fMade  by  adding  25  cc.  bromine  to  a  cold  solution  of  100  grams  of  NaOH  in  1  litre  of  water. 
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dark  brown  to  bright  yellow,  and  by  the 
cessation  of  the  evolution  of  nitrogen 
when  the  solution  is  rapidly  rotated  in  the 
flask). 

Distill  once  again  and  catch  the  distil¬ 
late  in  a  beaker  containing  10  cc.  of  N/l 
HCl  and  100  cc.  of  water.  Titrate  the 
excess  acid  with  N/l  NaOH,  adding  two 
drops  of  methyl  orange  as  indicator.  To 
be  safe,  the  titrated  solution  is  tested 
again  by  the  careful  addition  of  20-30  cc. 
of  the  hypobromite  solution.  If  any  am¬ 
monia,  which  has  not  yet  been  destroyed 
and  converted  into  nitrogen,  is  still  pres¬ 
ent  in  the  liquor,  this  is  manifested  by 
the  evolution  of  nitrogen.  In  this  case  the 
solution  is  distilled  again  after  the  evolu¬ 
tion  of  nitrogen  has  ceased  and  the  dis¬ 
tillate  is  caught  again  in  10  cc.  of  a  nor¬ 
mal  solution  of  HCl.  The  solution  is 
titrated  and  the  results  of  the  titration  are 
converted  into  equivalent  pyridine  by 
multiplying  the  cc.’s  of  normal  CHI  used 
by  0.079.  The  result  will  be  in  grams  of 
pyridine  per  500  cc.  sample. 

For  concentrated  liquor  take  100  cc. 
and  dilute  with  200  cc.  of  distilled  water. 
Strongly  acidify  with  concentrated  sul¬ 
phuric  acid  (50-60  cc.)  added  drop  by 
drop.  The  analysis  is  then  carried  out  in 
the  same  manner  as  described  for  weak 
liquor. 

GENERAL  SOLUTIONS 

Caustic  Soda:  10%  solution — Dissolve 
100  grams  of  electrolytic  caustic  soda  in 
a  litre  of  water. 

Ammoniacal  Calcium  Chloride — 2N — 
Dissolve  56  grams  pure  calcium  chloride 
in  950  cc.  of  water  and  add  50  cc.  concen¬ 
trated  NH4OH. 

Ferrous  Sulphate:  100  grams  to  the 
litre. 

Ferric  Chloride:  100  grams  FeCl3.- 
6H20  to  the  litre. 

Ammonium  Oxalate :  40  grams  Ammo¬ 
nium  oxalate  crystals  (NH4)2C204.2H2) 
to  the  litre. 


Di-Sodium  Phosphate:  100  grams  Na2- 
HP04.12H20  to  the  litre. 

Sodium  Hypobromite :  Dissolve  100 
grams  NaOH  in  1  litre  of  water  and  add 
25  cc.  Br.,  shaking  thoroughly. 

Ammoniacal  Cadmium  Chloride:  Dis¬ 
solve  20  grams  CdCl2  in  125  cc.  water, 
filter  into  a  1  litre  flask  containing  300  cc. 
of  strong  ammonia  and  make  up  to  1 
litre. 

INDICATORS 

Methyl  orange :  Dissolve  1  gram  in 
distilled  water  and  make  up  to  1  litre. 

Methyl  red :  Dissolve  1  gram  in  650 
cc.  of  95%  ethyl  alcohol  and  make  up  to 
1  litre  with  distilled  water. 

Para-nitrophenol :  Dissolve  2  grams  in 
100  cc.  of  95%  ethyl  alcohol. 

Sodium  alizarine  sulphonate :  Dissolve 
10  grams  in  1  litre  of  water. 

Phenolphthalein :  Dissolve  5  grams  in 
500  cc.  of  50%  ethyl  alcohol.  Neutralize 
by  adding  N/l00  alkali  cautiously  till  a 
faint  pink  color  appears,  then  just  re¬ 
moving  the  color  with  a  drop  or  two  of 
N/100  acid. 

Cochineal :  Macerate  3  grams  of  un¬ 
broken  cochineal  for  four  days  in  250  cc. 
of  a  mixture  of  1  part  of  ethyl  alcohol 
and  3  parts  of  water  by  volume.  Neutral¬ 
ize  with  NH4OH  before  using. 

Starch :  About  5  grams  powdered 
starch  are  rubbed  into  a  paste  with  a  little 
cold  water  and  the  paste  is  slowly  added 
to  a  litre  of  boiling  water.  Continue  the 
boiling  for  two  or  three  minutes  and  then 
allow  to  cool  and  bottle. 

Ferric  alum :  A  cold  saturated  solution 
of  ferric  alum  to  which  enough  nitric  acid 
is  added  to  cause  the  disappearance  of  the 
brown  color.  Use  about  1  or  2  cc.  for  100 
cc.  of  the  silver  solution. 

STANDARDIZATION  OF 
SOLUTIONS 

Acids  and  Alkalies 

Sodium  Carbonate  Method 

Dry  about  4  grams  of  C.  P.  sodium 
carbonate  in  a  platinum  crucible  by  heat¬ 
ing  the  crucible  and  contents  in  a  sand 
bath  to  a  temperature  of  250°  C.  with  a 
thermometer  in  the  carbonate.  Maintain 
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the  temperature  between  250-300°  C.  for 
30  minutes.  Cool  in  a  desiccator.  Weigh 
out  about  2  grams,  place  this  in  a  500  cc. 
casserole,  dissolve  in  about  200  cc.  of  dis¬ 
tilled  water,  add  2  drops  of  para-nitro- 
phenol  or  methyl  orange  and  titrate  with 
the  sulphuric  acid  to  be  standardized.  If 
the  acid  is  not  exactly  normal  (that  is,  if 
50  cc.  of  the  acid  does  not  exactly  equal 
2.6500  grams  sodium  carbonate)  it  is  best 
not  to  waste  time  in  making  it  exactly 
normal,  but  to  place  a  factor  on  the  bottle 
showing,  the  degree  of  normality.  Thus 
the  label  may  read : 

H2S04  —  N/l  X  .994 

Benzoic  Acid  Method 

Pure  benzoic  acid  is  an  excellent  basis 
for  standardization  of  solutions  since  the 
fused  acid  is  but  slightly  hygroscopic,  and 
little  error  will  be  encountered  in  weigh¬ 
ing. 

The  standardization  is  effected  as  fol¬ 
lows  :  Completely  fill  a  platinum  crucible 
with  the  benzoic  acid.  Heat  to  the  melt¬ 
ing  point,  and  maintain  at  a  temperature 
of  130°  to  135°  C.  for  several  minutes 
until  complete  fusion  has  occurred.  Re¬ 
move  the  crucible  from  the  heat  and  ro¬ 
tate  so  that  the  fused  acid  solidifies  along 
the  sides  of  the  crucible.  When  cold,  the 
fused  acid  can  be  easily  removed  by  gent¬ 
ly  pressing  the  crucible.  Five  to  six  grams 
are  accurately  weighed  out,  transferred  to 
a  glass-stoppered  Erlenmeyer  flask  and 
dissolved  in  100  cc.  of  neutral  95%  alco¬ 
hol.  This  solution  is  titrated  with  the  sodi¬ 
um  hydroxide  to  be  standardized  and  the 
normality  expressed  in  the  manner  indi¬ 
cated  in  the  sodium  carbonate  method. 
6.1024  grams  of  benzoic  acid  will  require 
50.0  cc.  of  exactly  normal  sodium  hy¬ 
droxide  for  neutralization. 

N/io  Iodine 

Dry  about  5  grams  of  potassium  di¬ 
chromate  at  a  temperature  of  130°  C.  for 


a  period  of  1  hour.  Weigh  out  4.903 
grams  of  this  salt  and  make  up  to  1  litre 
of  solution. 

Make  a  N/10  sodium  thiosulphate  solu¬ 
tion  by  dissolving  24.82  grams  of  the 
freshly  pulverized  salt  (pure),  which  had 
been  previously  dried  between  blotting 
paper,  in  1  litre  of  water. 

The  iodine  solution  is  made  by  dissolv¬ 
ing  12.7  grams  of  iodine  in  8  grams  of 
potassium  iodine  and  50  cc.  of  water. 
After  solution  is  complete  the  volume  is 
made  up  to  1  litre  with  water. 

Place  40  cc.  of  the  potassium  dichro¬ 
mate  solution,  to  which  has  been  added  20 
cc.  of  a  15%  potassium  iodide  in  a  glass- 
stopper'ed  flask.  Add  10  cc.  of  strong  hy¬ 
drochloric  acid.  Slowly  introduce  the  so¬ 
dium  thiosulphate  solution  from  a  burette 
until  the  yellow  color  of  the  liquid  has  al¬ 
most  disappeared.  Add  a  few  drops  of  a 
0.5%  starch  solution  and  with  constant 
shaking  continue  to  add  the  thiosulphate 
until  the  blue  color  disappears. 

The  iodine  solution  is  next  titrated 
with  the  sodium  thiosulphate  in  the  same 
manner.  Use  the  exact  number  of  cubic 
centimeters  of  thiosulphate  solution 
which  were  required  to  neutralize  the  40 
cc.  of  dichromate  solution,  and  introduce 
the  iodine  until  titration  is  almost  com¬ 
plete.  Add  a  few  drops  of  starch  solution 
and  titrate  till  the  blue  color  persists.  If 
the  solution  is  correct  40  cc.  of  the  iodine 
will  be  required.  State  the  normality  fac¬ 
tor  as  before  indicated. 

N/io  Potassium  Permanganate.  (3.161 
grams  per  litre) 

Weigh  out  from  0.25  to  0.3  grams  of 
the  dry  Bureau  of  Standards  sodium  ox¬ 
alate.  Transfer  to  a  400  cc.  beaker  which 
contains  about  250  cc.  of  hot  water  at  a 
temperature  between  80°  and  90°  C.  Add 
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10  cc.  of  sulphuric  acid  (1:1)  and  titrate 
at  once  with  N/10  permanganate,  stirring 
the  liquid  vigorously  and  continuously. 
The  permanganate  should  not  be  added 
more  rapidly  than  10-15  cc.  per  minute. 
The  end-point  is  a  faint  pink  color.  The 
solution  should  not  be  below  60 °C.  when 
the  end-point  is  reached.  If  the  perman¬ 
ganate  solution  is  exactly  tenth  normal 
the  following  equation  will  apply: 

Weight  in  grams  of  Na2C2Q4  _  q  qq^ 
cc.  KMn04 

N/ io  Oxalic  Acid.  (6.303  grams  H2C2- 
0±.2H20  per  litre) 

Titrate  this  against  the  standard  per¬ 
manganate  in  the  usual  way. 

N/10  Sodium  Thiosulphate.  (24.820 
grams  Na2S202.gH20  per  litre) 

Place  in  a  350  cc.  glass-stoppered  flask 
or  bottle  150  cc.  of  distilled  water  con¬ 
taining  5  cc.  of  concentrated  sulphuric 
acid ;  cool  thoroughly  and  then  add  25  cc. 
of  10%  K1  solution.  Then  pipette  into 
this  mixture  50  cc.  of  0.1  N  KMn04  so¬ 
lution.  Stopper  the  flask  and  let  stand 
10  minutes;  then  titrate  the  iodine  set 
free  with  0.1  N  Na2S2Os  solution,  using 
starch  indicator  but  not  adding  the  latter 
until  the  iodine  color  has  nearly  disap¬ 
peared.  The  final  disappearance  of  the 
blue  color  is  the  endpoint.  To  obtain  the 
factor,  multiply  the  factor  of  the  0.1  N 
KMn04  solution  by  50  and  divide  this 
result  by  the  number  of  cc.  of  0.1  N  thio¬ 
sulphate  used  in  the  titration. 

N/10  Sulphocyanate  (9.717  grams  KS- 
CN  per  litre) 

Pipette  50  cc.  of  0.1  N  AgNOs  solu¬ 
tion  into  a  white  porcelain  dish  and  add 
100  cc.  of  water,  5  cc.  of  dilute  HNOa 
and  5  cc.  of  ferric  nitrate  solution.  The 
latter  should  be  approximately  a  10% 


solution,  and  free  from  chlorides.  Titrate 
with  0.1  N  sulphocyanate  solution  until  a 
permanent  red  coloration  of  the  liquid 
appears.  (This  is  best  seen  by  artificial 
light.)  The  factor  is  obtained  by  multi¬ 
plying  the  factor  of  the  0.1  N  AgN03 
solution  by  50  and  dividing  the  product 
by  the  number  of  cc.  of  sulphocyanate 
solution  required  in  the  titration. 

N/10  Silver  Nitrate  (16.989  grams  per 
litre  ) 

Pipette  out  25  cc.  of  the  solution,  dilute 
to  about  250  cc.,  add  a  slight  excess  of  di¬ 
lute  HC1  and  let  stand  until  clear.  Filter 
the  AgCl  on  a  weighed  Gooch  crucible; 
wash  with  an  extremely  dilute  solution  of 
HC1,  and  finally  once  with  cold  distilled 
water.  Dry  at  110°  C.  Place  the  Gooch 
crucible  in  a  large  platinum  crucible  and 
ignite  gently  until  the  edges  of  the  preci¬ 
pitate  just  begin  to  fuse.  Cool  and  weigh 
the  AgCl. 

The  factor  of  the  solution  is  obtained 
by  dividing  the  weight  of  AgCl  found  by 
0.3584. 

Conversion  Factors 

It  is  often  convenient  to  transform 
pounds  of  ammonia,  or  ammonium  sul¬ 
phate,  to  kilograms.  The  following  con¬ 
version  factors  are  convenient  for  this 
purpose. 

X  0.4536  =  kgm  NH3 

Pounds  NH3  X  1.7598  =  kgm(NH4)2S04 
X  3.88  =  lbs.  (N'H4)2S04 

X  0.4536  =  kgm  (NH4)2S04 
Lbs.  (NH4)2S04  X  0.1169  =  kgm  NH3 

X  0.2577  =  lbs.  NH3 

X  2.2046  =  lbs.  NH3 

Kgm  NH3  X  3.88  =  kgm(NH4)2S04 

X  8.5538  =  lbs.  (NH4)2S04 

X  2.2046  =  lbs.  (NH4)2S04 
kgm  (NH4)2S04  X  0.2577  =  kgm  NH3 

X  0.5683  =  lbs.  N'H3 

2.  Testing  the  Revised  Methods 

As  previously  stated,  eight  lots  of  sam¬ 
ples  were  prepared  and  sent  out  to  the 
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eight  laboratories  agreeing  to  analyze 
them  in  accordance  with  the  revised  meth¬ 
ods  (Insert  A)  as  drafted  by  Dr.  Stone. 
The  results  of  these  analyses  are  given  in 
Table  2,  and  the  comments  submitted  by 
chemists  making  the  analyses  are  given  in 
Insert  B. 

It  will  be  noted  on  comparing  Table  1 
with  Table  2  that  the  agreement  between 
the  several  laboratories  is  decidedly  better 
in  the  latter  case,  showing  that  a  general 
improvement  has  resulted  from  Dr. 
Stone’s  re-cast  of  the  handbook  methods. 
From  the  analyst’s  comments  (Insert  B) 
however,  it  was  evident  that  further  im¬ 
provement  in  the  methods  could  be  made 
on  the  strength  of  experience  in  their 
application  so  far  gained.  The  main  fea¬ 
tures  in  the  methods  requiring  modifica¬ 
tion  are  as  follows : 

1.  There  was  general  dissatisfaction 
with  the  proposed  method  for  obtaining 
a  sample  of  the  strong  liquor  for  deter¬ 
mination  of  ammonia  content. 

In  order  to  answer  this  criticism,  the 
pipette  for  taking  the  sample  (Figure  1) 
is  slightly  modified  in  the  proposed  final 
draft  of  the  methods  (Insert  C)  and  the 
procedure  is  changed  to  correspond;  also 
special  precautions  are  recommended  to 
avoid  loss  of  NH3  while  discharging  the 
sample  from  the  pipette.  Sampling  by 
means  of  a  blown  glass  bulb  was  sug¬ 
gested,  but  this  did  not  meet  with  the  ap¬ 
proval  of  a  majority  of  the  chemists  co¬ 
operating. 

2.  Carbonates :  The  agreement  between 
analysts  was  good  except  for  two  cases 
of  the  eight.  The  evidence  therefore 
seemed  to  indicate  that  the  method  was 
satisfactory,  but  that  the  sample  was  vi¬ 
tiated  in  some  way  for  the  two  cases 
where  erratic  results  were  obtained.  The 
method  is  left  unchanged. 


INSERT  B 

Comments  on  the  Methods  by 
Analysts  Cooperating 

Ammonia  Liquor 
Specific  Gravity 

G.  The  specific  gravity  of  the  liquor 
as  such  did  not  agree  with  the  gravity  as 
determined  by  the  method  of  mixture. 

Sampling 

A.  A  better  form  of  pipette  or  means 
of  obtaining  and  weighing  sample  of 
strong  liquor  for  ammonia  determination 
is  needed. 

D.  The  use  of  glass  bulbs  for  taking 
and  weighing  samples  of  concentrated 
liquor  and  H2S04  is  preferred. 

E.  Description  of  pipette  does  not  tell 
how  one  hole  in  the  stopper  is  sealed. 

G.  The  pipette  was  fairly  satisfactory 
for  the  first  determination  when  it  was 
dry  but  after  wetting  no  concordant  re¬ 
sults  were  obtainable.  This  is  probably 
due  to  evaporation  of  water  and  loss  of 
ammonia  during  weighing. 

i 

Free  Ammonia 

B.  Make  a  small  glass  bulb  by  heating 
a  piece  of  Y\"  glass  tubing,  drawing  it 
out  to  a  capillary,  leaving  about  an  inch 
from  the  end  and  a  six  or  eight  inch 
capillary.  The  end  of  the  tube  is  sealed 
in  a  flame  and  blown  into  a  bulb. 

The  bulb  is  weighed  (generally  about 
one  gram),  it  is  then  warmed,  the  capil¬ 
lary  end  immersed  in  the  sample  of  am¬ 
monia  liquor  until  four  or  five  grams 
have  been  drawn  in,  then  quickly  with¬ 
drawn  and  sealed  in  a  flame.  Blowing 
on  the  bulb  will  facilitate  filling  the  bulb. 
Wipe  the  capillary  clean  and  weigh. 
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An  excess  of  N/l  sulphuric  acid  is 
measured  into  a  750  cc.  Erlenmeyer  flask 
or  beaker.  Dilute  with  200  cc.  water. 
Break  bulb  under  acid  with  a  glass  rod, 
making  sure  it  is  completely  broken.  The 
solution  is  boiled  a  few  minutes.  The 
glass  may  be  filtered  out  if  bumping  is 
found  objectionable.  Cool,  titrate  with 
N/l  caustic  soda,  calculate  per  cent  NH3. 

H.  Same  precautions  hold  for  sam¬ 
pling  free  as  total  ammonia. 

Total  Ammonia 

B.  The  sample  of  four  to  five  grams  is 
weighed  in  a  bulb  as  in  free  ammonia 
determination.  The  bulb  is  broken  under 
about  300  cc.  of  sulphuric  acid  solution, 
that  is,  acid  enough  to  slightly  more  than 
neutralize  the  ammonia.  The  distilling 
flask  with  the  sample  neutralized  with 
acid  is  made  alkaline  with  caustic  soda, 
then  distilled  into  an  excess  of  N/l  sul¬ 
phuric  acid.  Wash  condenser  into  receiv¬ 
ing  flask,  titrate  with  N/l  caustic  soda — 
calculate  per  cent  of  ammonia. 

H.  Unable  to  check  myself  by  speci¬ 
fied  method  of  sampling  and  neutralizing 
sample.  Four  careful  determinations 
were  as  follows:  24.87,  24.61,  24.54, 
24.90,  as  compared  with  24.89  and  24.94 
by  a  more  exact  method.  Method  con¬ 
sisted  in  using  5-inch  pipette  with  ends 
cut  off  and  plugged  for  weighing  with 
rubber  nipples  and  glass  rods.  By  means 
of  glass  tubes  and  pressure  the  weighed 
bulb  is  flushed  and  filled  with  liquor. 
After  weighing  the  bulb  plus  liquor  a 
glass  jet  tube  in  a  rubber  stopper  is  at¬ 
tached  to  one  end.  The  jet  tube  is  then 
set  in  a  Meyer  bulb  containing  a  slight 
excess  of  dilute  H2S04.  By  carefully 
releasing  the  plug,  the  aqua  ammonia  is 
allowed  to  flow  slowly  into  the  acid  in  the 


Meyer  bulb  and  the  weighed  bulb  is 
washed  with  water.  The  C02  and  H2S 
pass  through  the  Meyer  bulb  exit  with 
thorough  scrubbing.  The  acid  solution  is 
then  washed  into  a  distilling  flask  and 
distilled  as  usual. 


Carbonates 

E.  The  sample  is  too  small  to  be  meas¬ 
ured  accurately.  It  would  be  better  to 
take  a  larger  volume,  dilute  with  water, 
and  measure  out  a  part  of  the  dilute  solu¬ 
tion. 

G.  The  precipitation  of  lime  with 
CaCl2  consumes  too  much  time.  Why 
not  add  an  excess  of  CaCl2  at  once  and 
test  for  complete  precipitation  instead  of 
precipitating  with  successive  small  addi¬ 
tions  of  CaCl2.  Equally  good  results  were 
obtained  with  2  cc.  and  10  cc.  on  strong 
liquors,  while  on  weak  liquors  the  sample, 
as  a  consequence  of  the  preliminary  run, 
was  reduced  from  100  to  25  with  results 
agreeing  quite  closely.  One  analyst  says 
the  sample  is  too  small  to  be  measured. 
There  should  be  no  trouble  in  measuring 
out  2  cc.  and  25  cc.  portions  as  the  meth¬ 
ods  specify. 

Sulphides 

A.  More  specific  directions  should  be 
given  for  taking  and  dilution  of  sample 
for  actual  determination  of  sulphides  in 
ammonia  liquor. 

A.  The  formula  for  sulphides  is 
wrong.  If  10  cc.  of  liquor  are  diluted  to 
500  cc.  and  samples  of  this  diluted  liquor 
used  for  determinations,  the  formula 
should  be 


Gms.  H*S  per  1000  cc.  = 


12  cc.  —  cc.  N/10  thiosulphate  X  0.001704  X  500 
cc.  of  diluted  sample  taken 


X  100 
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A.  For  sulphides  determination,  filtra¬ 
tion  through  ordinary  analytical  filter 
paper  without  suction,  with  asbestos,  is 
considered  much  better. 

D.  Substitution  of  1 :1  HCL  for 
N/l  H2S04  in  method  for  sulphides. 

E.  The  sample  is  too  small  to  be  meas¬ 
ured  accurately. 

F.  The  formula  for  sulphides  is  cor¬ 
rect  for  the  method  as  given.  His  formu¬ 
la  is  also  correct  if  his  method  of  meas¬ 
uring  is  followed. 

G.  The  preliminary  run  does  not  give 
an  accurate  determination  of  the  size  of 
sample  to  be  used  in  the  regular  test.  In 
filtering  on  the  Caldwell  crucible  do  not 
allow  latter  to  run  dry ;  otherwise  the 
filter  mass  will  become  packed  and  solu¬ 
tion  of  the  CdS  in  iodine  will  be  slow 
and  incomplete.  On  concentrated  liquor, 
in  order  to  bring  the  iodine  between  the 
five  and  ten  cc.  limit  it  was  necessary  to 
use  only  0.3  cc.  sample.  This  is  too  small 
for  accurate  measurement.  In  such  cases, 
it  might  be  advisable  to  use  a  larger 
sample  taking  special  care  in  filtration  to 
prevent  packing  of  the  CdS. 

The  formula  for  sulphides  is  not  in¬ 
correct  as  one  critic  states,  although  it 
might  be  better  stated  as : 


Chlorides 

E.  (1)  The  directions  do  not  make 
clear  how  long  to  continue  the  addition 
of  HNO3  and  the  boiling.  Neither  the 
strong  liquor  test  nor  the  weak  liquor 
test  is  brown  before  adding  HNOs.  The 
strong  liquor  test  becomes  faintly  yellow 
on  adding  the  first  portion  of  HNOa  and 
later  turns  green.  The  first  few  additions 
of  HNO3  to  the  weak  liquor  produce  a 
deep  brown  color  which  changes  to  light 
brown  on  boiling.  Further  additions  of 
HNO3  no  longer  produce  the  deep  brown 
color  but  the  light  brown  remains  even 
after  long  continued  boiling.  The  results 
reported  were  obtained  by  continuing  the 
addition  of  HNO3  and  the  boiling  until 
no  further  changes  could  be  noticed. 

(2)  The  equation  for  calculating  the 
grams  of  Cl  per  litre  is  not  correct. 

G.  Would  recommend  boiling  with 
HNO3  until  the  solution  clears  up  and 
becomes  lighter  colored. 

The  equation  for  calculating  grams  of 
of  Cl/L.  is  correct: 

1  cc.  AGNO3  =  .003546  grams  Cl. 

It  is  evident  from  the  method  that  the 
volume  of  sample  finally  actually  titrated 


N 

Gms.  H2S/L.  =  (CC s  10  Iodine  —  CC  N/10  Thio)  X  .001704  X  1000 

CCs  sample 


H.  I  think  that  it  should  be  specified 
that  the  cadmium  sulphide  shall  be  vio¬ 
lently  shaken  with  the  acid  iodine  solu¬ 
tion  in  a  stoppered  flask  before  titrating 
with  thiosulphate.  It  is  the  writer’s  ex¬ 
perience  that  in  only  a  comparatively 
small  number  of  cases  can  good  results 
be  obtained  by  the  ordinary  procedure. 
It  is  our  opinion  that  a  considerable  por¬ 
tion  of  the  variation  in  the  reported  re¬ 
sults  can  be  attributed  to  this  cause. 


is  but  3.125  cc.  Therefore  the  factor  for 
conversion  to  grams  per  liter  of  Cl  must 
be : 

1000  x  .003546  __  , 

3.125  — 

H.  Mistake  was  made  in  method  of 
calculation.  The  end-point  with  KCNS 
is  sharper  if  a  bottle  is  used  as  the  con¬ 
tainer  and  the  solution  is  shaken  violently 
instead  of  being  stirred. 
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H.  Suggested  alternative  method  for 
chlorides  in  liquors :  Measure  25  cc.  of 
sample  into  small  flask.  To  this  add  a 
solution  containing  1  to  2  grams  of 
NaOH  or  KOH  (Chloride  free)  and 
boil  for  a  few  minutes  till  most  of  the 
ammonia  is  gone.  Dilute  to  about  50  cc. 
if  necessary  and  add  carefully  crystals 
of  Kmn04  till  an  excess  of  permanga¬ 
nate  persists  during  five  minutes  of  boil¬ 
ing  (shown  by  the  color).  Cool,  acidify 
slightly  with  H2S04,  destroy  Kmn04 
and  oxide  of  manganese  with  FeS04  so¬ 
lution  in  slight  excess,  add  a  few  drops 
of  HN03,  bring  to  a  boil  and  cool.  For 
liquors  low  in  chloride  content  the  entire 
solution  may  be  treated  with  AgN03. 
For  liquors  high  in  chloride  content  the 
solution  must  be  made  to  a  convenient 
volume  and  a  suitable  aliquot  taken  for 
treatment  with  AgN03.  It  is  usually 
satisfactory  to  dilute  to  100  cc.  and  take 
a  25  cc.  aliquot.  To  this  chloride  solu¬ 
tion,  10  cc.  of  N/10  AgN03  solution  is 
added,  shaken  to  coagulate  the  AgCl2 
diluted  to  100  cc.  filtered  through  a  dry 
paper  into  a  dry  beaker,  the  first  10  cc. 
being  discarded,  and  50  cc.  titrated  with 
N/10  KCNS  solution,  using  ferric  iron 
as  indicator.  This  last  titration  is  best  ac¬ 
complished  in  a  300  cc.  bottle  having  a 
close  fitting  ground  glass  stopper.  This 
permits  violent  shaking  of  the  flocculent 
AgCNS  formed  and  gives  a  much 
sharper  end-point  than  stirring  in  a 
beaker. 


quired  to  oxidize  organic  matter  in  1000 
cc.,  then  the  formula  should  be  cc.  N/50 
KMn04  X  8000  and  not  1600,  and  for 
weak  liquor,  cc.  N/50  KMn04  X  400  and 
not  80. 

F.  The  formulas  for  organic  matter 
are  all  correct  if  the  unit  is  1  cc.  N/10 
KMn04.  The  method  for  liquor  errone¬ 
ously  states  that  1  cc.  N/50  KMn04  is 
the  unit. 

G.  The  end-point  in  this  determination 
is  fleeting  and  inaccurate  unless  one  ar¬ 
bitrarily  designates  a  time  limit  during 
which  the  pink  color  shall  just  disappear. 
For  example,  one  might  call  the  end¬ 
point  the  number  of  cc.  at  which  the  pink 
end-point  disappears  after  30  seconds. 
The  formula  for  organic  matter  is  incor¬ 
rect  as  pointed  out  by  one  analyst. 

H.  A  note  might  be  added  eliminating 
the  organic  matter  test  on  liquors  of  high 
chloride  content.  Heating  such  a  liquor 
with  an  excess  of  H2S04  and  standard 
KMn04  for  the  purpose  of  determining 
the  undecomposed  KMn04  is  scarcely 
founded  on  sound  chemical  principles. 

Pyridine 

D.  The  sample  after  being  neutralized 
with  1 :3  H2S04  is  shaken  in  a  separa¬ 
tory  funnel  with  200  cc.  of  ether  and  5 
grams  of  sodium  bicarbonate.  The  ether 


G.P.L.  Chlorine  =  cc  N/10  AgN03  —  (cc.  N/10  KCNS  X  2)  .5674 


Results  may  be  obtained  by  this  method 
in  a  shorter  time  than  by  other  methods 
proposed  and  have  given  satisfactory  re¬ 
sults  in  so  far  as  tested. 

Organic  Matter 

A.  The  formulas  for  organic  matter  in 
strong  and  weak  liquors  are  wrong.  If 
the  organic  titre  is  cc.  N/50  KMn04  re¬ 


layer  is  separated  and  the  pyridine  re¬ 
moved  by  extracting  with  100  cc.  N/l 
H2S04.  The  acid  layer  is  separated  from 
the  ether,  made  exactly  neutral,  using 
methyl  orange  for  indicator.  After  neu¬ 
tralizing,  an  additional  7  cc.  of  N/l 
NaOH  is  added  and  the  pyridine  distilled 
into  40  cc.  N/2H2S04.  The  method 
proceeds  with  double  indicator  as  pre¬ 
sented. 
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D.  A.  double  distillation  for  pyridine, 
using  a  liberal  excess  of  H2S04  during 
first  distillation  is  preferred. 

E.  (1)  Pyridine  is  lost  when  the  1:3 
sulphuric  acid  is  added  to  the  strong 
liquor  due  to  the  heat  generated.  Result 
obtained  by  running  the  sample  into  an 
excess  of  1 :3  sulphuric  acid  was  1.397 
grams  per  litre. 

(2)  Rinden’s  method  was  modified  by 
neutralizing  the  diluted  sample  with  1 :3 
H2S04  instead  of  concentrated.  This 
method  gave  1.503  grams  per  litre. 

G.  The  neutralization  (original)  with 
H2S04  should  be  done  very  slowly  and 
carefully,  preferably  with  the  sample  in 
an  ice  bath.  As  one  analyst  says,  “Pyri¬ 
dine  is  lost  when  the  1 :3  H2S04  is  added 
to  the  strong  liquor  due  to  the  heat  gen¬ 
erated.” 

The  neutralization  with  alkali  before 
distillation  is  a  tedious  and  unnecessary 
task.  It  is  easy  enough  to  determine  when 
the  solution  is  alkaline  but  to  determine 
the  exact  neutralization  point  is  very  dif¬ 
ficult.  We  recommend  the  addition  of  an 
excess  of  NaOH,  disregarding  entirely 
the  neutralization  point. 

H.  The  best  methods  for  pyridine  are 
none  too  good.  The  procedure  in  the 
specified  method  for  pyridine  in  con¬ 
centrated  liquor,  we  believe  can  be  im¬ 
proved  upon.  In  adding  1 :3  acid  to  200 
cc.  of  concentrated  liquor  the  solution  is 
raised  to  the  boiling  point  or  nearly  so. 
The  pyridine  present  is  there  in  the  free 
state  to  the  very  last  and  there  is  nothing 
to  prevent  its  being  distilled  off.  To 
greatly  increase  this  difficulty  it  is  to  be 
noted  that  approximately  15  litres  of  car¬ 
bon  dioxide  are  liberated  from  a  sample 
of  this  size  and  much  pyridine  would  un¬ 
questionably  be  carried  off  with  it.  It 


would  be  exceedingly  laborious  to  prop¬ 
erly  wash  this  much  gas.  But  to  make 
the  best  of  a  bad  situation  it  would  prob¬ 
ably  be  an  improvement  in  technique  to 
allow  the  measure  liquor  to  flow  slowly 
from  a  pipette,  the  tip  of  which  is  held 
considerably  below  the  surface  of  an  ex¬ 
cess  of  1 :3  H2S04.  The  analysis  may 
then  be  proceeded  with  as  usual. 

Still  Waste 

Active  Lime 

E.  Sample  too  large.  Standard  acid 
too  strong. 

G.  Only  1.5  cc.  of  H2S04  were  re¬ 
quired  for  a  200  cc.  sample.  Why  there¬ 
fore  decrease  the  size  of  sample  as  one 
analyst  suggests.  His  suggestion  to  de¬ 
crease  the  strength  of  acid  seems  O.K. 

Total  Ammonia 

E.  Sample  too  large.  Standard  acid 
too  strong. 

G.  Agree  with  one  analyst  who  says 
sample  is  too  large  for  convenience, 
N/10  acid  might  then  be  more  appropri¬ 
ate. 

Ammonium  Sulphate 
Moisture 

E.  Possibly  loss  was  uncombined  pyri¬ 
dine  as  sample  seemed  to  contain  some 
judging  from  odor.  (2)  It  is  evident 
that  calculation  is  wrong. 

G.  Moisture;  Debatable  (Unsettled). 

H.  (Auxiliary  method).  Weigh  10.0000 
grams  of  the  sample  into  a  small  flat 
porcelain  dish.  Place  in  a  drying  oven 
and  heat  at  105  °C.  for  *d>  hour.  Cool  in 
a  desiccator  and  weigh.  The  loss  in 
weight  in  grams  divided  by  10  gives  the 
percentage  of  moisture. 
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Total  Ammonia 

E.  Too  great  an  excess  of  standard 
acid  is  placed  in  the  receiver.  Practice 
has  shown  that  when  the  excess  amounts 
to  more  than  a  few  cc.  the  checking  of 
results  becomes  correspondingly  more 
difficult. 

G.  One  analyst  claims  too  great  an  ex¬ 
cess  of  standard  acid  is  used.  The  sample 
sent  out  required  about  40  cc.  of  acid 
while  but  50  cc.  were  used  in  the  receiver, 
giving  an  excess  of  about  10  cc.  Surely 
this  is  not  too  much  for  safety. 


A.  The  formula  for  organic  number  in 
ammonium  sulphate  appears  to  be  wrong 
also.  It  should  be 


Organic  number  = 


cc.  N/50  KMnQ4  X  1000 
wt.  of  sample 


G.  Definition:  Do  as  you  like  (purely 
arbitrary).  The  formula  as  given  is  cor¬ 
rect  for  the  definition  of  organic  num¬ 
ber  as  given  on  the  mimeographed  sheets 
for  ammonium  sulphate. 


Free  Acid 


H.  It  might  be  well  to  note  certain 
precautions  that  are  necessary  for  exact 
analyses  of  ammonium  sulphate  samples. 
It  is  not  always  appreciated  by  the  an¬ 
alyst  that  a  change  of  1°C.  in  the  N/l 
H2S04  makes  a  change  of  0.01%  of 
NH3.  Errors  in  measuring  solutions  due 
to  paralax,  fixed  errors  in  graduation, 
and  drainage  make  considerable  differ¬ 
ences  in  results.  There  are  usually  four 
to  six  readings  in  the  ammonia  deter¬ 
mination  alone  and  an  error  of  0.1  cc. 
represents  0.07%  NH3  on  a  2.5  gram 
sample.  If  these  errors  become  additive 
instead  of  cancelling  out  they  may 
achieve  serious  proportions.  A  word  of 
caution  might  not  be  misplaced. 

Pyridine 

E.  We  would  welcome  the  discovery 
of  another  indicator  to  replace  methyl 
orange ;  one  with  a  sharper  end-point. 

G.  Add  200  cc.  H20  instead  of  100  cc., 
otherwise  the  solution  boils  dry  inside  of 
twenty  minutes. 

Organic  Number 

A.  In  defining  the  organic  number  for 
ammonium  sulphate,  why  not  define  it  in 
terms  of  N/50  KMn04,  the  same  as  for 
ammonia  liquor,  and  not  as  N/10. 


A.  The  formula  for  determination  of 
free  acid  in  ammonium  sulphate  is 
wrong.  It  should  be 

Gms.  free  acid 

per  Kg.  =  cc.  N/2  NaOH  X  2  X  0.04904  X  20 

F.  In  his  formula  for  free  acid  in  sul¬ 
phate  he  made  a  slip  when  he  multiplied 
by  2  instead  of  dividing  by  2  in  order  to 
change  N/2  NaOH  to  N/l  NaOH. 

G.  The  formula  is  correct. 

Gms.  free  acid  Kg.  = 

cc.  N/2  NaOH  X  .04904  X  20 
2 

cc.  N/2  NaOH  X  .4904 

Crude  Sulphuric  Acid 
Specific  Gravity 

E.  The  table  referred  to  seems  to  be 
O.  K.  The  specific  gravity  was  first  taken 
at  86 °F.  and  corrected  with  the  aid  of  the 
table  to  60 °F.  The  acid  was  then  cooled 
to  60 °F.  and  the  gravity  taken.  This  also 
gave  1.837. 

G.  Checks  with  tables.  Recommend 
the  use  of  a  platinum  wire  on  the  West- 
phal  balance. 
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Acid  Content 

E.  Why  not  use  a  10  cc.  or  25  cc.  pyc¬ 
nometer  to  obtain  the  specific  gravity  of 
the  acid ;  then  dilute  this  same  acid  to  500 
cc.  in  a  volumetric  flask,  and  take  an 
aliquot  portion  for  titration  to  obtain  the 
acid  content  ? 

G.  Choice  of  two  indicators  is  given 
but  P.N.P.  and  M.O.  give  results  0.2% 
apart. 

One  of  these  should  be  specified  unless 
this  error  is  allowable. 

Arsenic 

D.  The  method  for  As203  in  crude 
sulphuric  acid  is  subject  to  many  vari¬ 
ables  and  is  not  satisfactory. 

E.  We  have  received  two  copies  of  the 
proposed  revised  methods.  The  blue  print 
accompanying  the  second  of  these,  con¬ 
verts  into  an  unmistakable  error  what 
was  only  ambiguous  in  the  first.  We  are 
referring  to  the  curved  tube  in  the  dis¬ 
tilling  flask.  Whereas  this  tube  belongs 
to  the  funnel,  the  second  blue  print 
makes  it  one  with  the  delivery  tube. 

• 

The  method  should  be  amplified  with 
more  details  and  should  explain  the  blue 
print  sufficiently.  We  suggest  the  fol¬ 
lowing  : 

Cold  water  must  be  run  through  the 
condenser. 

The  end  of  the  condenser  tube  must  be 
kept  under  water.  About  100  cc.  of  water 
is  placed  in  the  receiver  before  distilla¬ 
tion  is  begun. 

Instead  of  an  empty  beaker,  the  re¬ 
ceiver  should  set  in  ice  water  or  chopped 
ice,  because  great  heating  takes  place 
during  the  first  part  of  the  distillation 
when  HC1  fumes  dissolve  in  the  water. 


No  stopper  should  be  used  on  the  re¬ 
ceiver  during  the  test.  A  plug  of  cotton 
or  glass  wool  may  be  used  to  minimize 
circulation  of  air  in  the  receiver  and  thus 
save  the  small  amount  of  fumes  that 
sometimes  pass  through  the  water. 

It  is  well  to  have  the  condenser  of  suf¬ 
ficient  capacity  to  prevent  the  sucking 
back  of  the  receiver  contents  into  the  dis¬ 
tilling  flask.  A  bulb  may  be  used  to  in¬ 
crease  the  capacity. 

The  final  distillate  should  be  diluted  to 
500  cc.  for  titration  instead  of  50  cc.  as 
stated. 

G.  The  apparatus  sketched  is  too  in¬ 
correct.  There  should  be  a  vent  in  the 
receiver  "and  the  latter  surrounded  by  ice 
water.  Water  should  be  circulated  in  the 
condenser.  Water  is  used  in  the  receiver 
as  specified  in  the  Gas  Chemists’  Hand 
Book.  Some  provision  should  be  made 
to  prevent  sucking  back  of  the  receiver 
contents  into  the  flask.  The  final  distil¬ 
late  can  not  very  well  be  diluted  to  50  cc. 
when  it  is  much  more  than  that  without 
dilution. 

H.  A  little  Kl,  2  to  3  grams,  should  be 
added  to  the  distillate  before  the  iodine 
titration. 

Lime 

Residue 

E.  As  the  size  of  the  beaker  is  not 
given,  inch  of  acid  is  not  a  definite 
amount.  The  acid  solution  should  be  di¬ 
luted  before  filtering. 

Magnesium  Oxide 

E.  The  wash  water  for  the  MgNH4 
P04  is  unusually,  and,  we  think,  un¬ 
necessarily  strong.  Generally  about  10 
per  cent  by  volume  of  strong  ammonia  is 
added  to  the  wash  water,  and  no  salts  are 
used. 
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G.  The  method  is  O.K.  in  the  hands 
of  an  experienced  analyst  but  like  many 
other  methods  in  the  book,  it  is  not  ex¬ 
plicit  enough  to  be  entrusted  to  the  un¬ 
trained  or  ordinary  laboratory  worker  of 
routine  experience. 

For  example  it  may  be  necessary  to 
re-filter  the  filtrate  from  the  magnesium 
ammonium  phosphate  filtrate  due  to  the 
formation  of  additional  precipitate.  In¬ 
experienced  operators  should  be  cau¬ 
tioned  not  to  be  too  hasty  in  discarding 
this  filtrate. 

The  ignition  of  the  MgNH4HPO,t  also 
requires  considerable  care.  In  case  the 
precipitate  is  large  it  should  be  dried  and 
separated  from  the  paper  and  the  latter 
burned  separately  in  a  crucible  before 
adding  the  precipitate.  Ignition  should 
take  place  slowly  but  finally  be  increased 
to  the  full  heat  of  a  Tirrell  burner.  Of 
course  these  precautions  can  be  found  in 
all  standard  method  books  but  should  be 
incorporated  in  the  Handbook  if  it  is  to 
serve  as  a  guide  to  the  gas  layman.  How¬ 
ever,  the  title  Gas  Chemists’  Hand  Book 
would  not  signify  such  an  intention. 

IT.  Where  the  R9O3  is  high  it  should 
be  re-precipitated. 


Indicators 

A.  The  indicator  to  be  used  by  all  the 
analysts  for  each  determination  should  be 
specified,  and  not  a  choice  of  several. 
Nothing  better  than  methyl  orange  for 
titrations  in  presence  of  ammonium  salts. 


Research  on  the  Methods  for 
Pyridine 

As  a  comparison  of  the  results  ob¬ 
tained  by  the  proposed  method  for  pyri¬ 
dine  and  the  new  alternate  method  the 
following  results  are  presented: 


STRONG  LIQUOR 

Proposed  Method 

12  3 
Volume  of  sample  ..  200  200  200 

Gms.  pyridine  per 

1000  cc.  liquor  '. . . .  1.4229  1.4229  1.4229 

New  Alternate  Method 

1  2  3 

Volume  of  strong 

liquor  . . .  200  100  100 

Gms.  pyridine  per 

1000  cc.  liquor  ....  1.4615  1.8170  1.6985 

A  known  solution  of  pyridine  was 
made  up  containing  2.02066  g.  pyridine 
per  1000  cc.  and  determinations  run  on 
this  solution  by  both  methods  as  follows: 

KNOWN  SOLUTION  OF  PYRIDINE 
Proposed  Method 

12  3 

Vol.  of  sample  .  200  200 

Gms.  pyridine  per 

1000  cc.  found  ...  2.01577  2.01577 

Gms.  pyridine  per 

1000  cc .  2.02066  2.02066 

New  Alternate  Method 

12  3 

Vol.  of  sample  .  100  100  100 

Gms.  pyridine  per 

1000  cc.  found  . . .  1.8328  1.9750  1.975 

Gms.  pyridine  per 

1000  cc.  present  . .  2.02066  2.02066  2.02066 

From  the  above  results  it  appears  that 
the  new  alternate  method  invariably  gives 
less  consistent  results,  doubtless  due  to 
the  number  of  distillations,  which  it 
seems  to  us  are  unwise  because  of  loss  by 
evaporation  of  pyridine. 


Moisture  in  Ammonium  Sulphate 
In  an  efifort  to  gain  more  information 
in  regard  to  the  troublesome  determina¬ 
tion  of  moisture,  in  ammonium  sulphate, 
a  limited  amount  of  work  has  been  done 
with  the  following  results : 

Effect  of  Time  of  Heating 

Two  samples  heated  in  an  oven  at  160° 
C.  and  taken  out,  cooled,  and  weighed 
at  intervals  gave  results  as  follows : 

Sample  1  Sample  2 

Wt.  of  wet  sample  10.3233  9.8831 

Loss  of  wt.  in  30  min.  0.0094  0.0089 
°/o  loss  of  wt.  in  30  min.  0.0910  0.0900 

Loss  in  wt.  in  1  hr.  0.0100  0.0101 
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%  loss  in  wt.  in  1  hr.  0.09687  0.10219 

Loss  in  wt.  in  1 *4  hrs.  0.0110  0.0111 
%  loss  in  wt.  in  \l/2  hrs.  0.10655  0.11231 

Loss  in  wt.  in  A]/2  hrs.  0.0130  0.0133 

%  loss  in  wt.  in  4*4  hrs.  0.12592  0.13454 

The  following  are  ten  samples  heated 
continuously  at  160°C.  in  an  oven, 
cooled,  and  weighed,  varying  the  time 
interval  for  each  successive  one : 


the  conditions  of  the  moisture  determina¬ 
tion  instead  of  all  of  it  as  specified. 

3.  Sulphides:  There  was  considerable 
criticism  of  this  method  and  the  agree¬ 
ment  between  analysts  was  not  so  good 
as  was  desirable.  The  method  is  there¬ 
fore  revised  somewhat  in  the  proposed 
final  draft,  Insert  C. 


Sample  No. 


• 

1 

2 

3 

4 

5 

Wt.  (NH4)2S04 

10.1501 

10.0636 

10.0593 

10.0006 

9.9566 

Time  at  160° 

V2  hr. 

1  hr. 

1*4  hrs. 

2  hrs. 

2*4  hrs. 

Loss  in  wt. 

0.0102 

0.0126 

0.0110 

0.0193 

0.0115 

%  loss  in  wt. 

0.1003 

0.1251 

0.1093 

0.1928 

0.1155 

Sample  No. 

6 

7  • 

8 

9 

10 

Wt.  (NH4)2S04 

9.7134 

11.0751 

9.9843 

9.5359 

10.2007 

Time  at  160° 

3  hrs. 

3]/2  hrs. 

4  hrs. 

A]/2  hrs. 

5  hrs. 

Loss  in  wt. 

0.0130 

0.0132 

0.0139 

0.0106 

0.0143 

%  loss  in  wt. 

0.1338 

0.1191 

0.1392 

0.1121 

0.1401 

Effect  of  Heating  on  Pyridine  Sulphate 
In  order  to  see  how  pyridine  sulphate 
withstands  exposure  to  heat  a  sample  of 
the  salt  was  prepared  by  neutralizing 
C.P.  pyridine  with  sulphuric  acid  in  di¬ 
lute  solution,  evaporating  and  recovering 
the  crystalline  salt.  The  first  salt  pre¬ 
pared  was  evidently  impure,  it  lost  about 
29  per  cent  on  heating  for  54  hr.  at  160° 
C.  (the  conditions  obtaining  in  the  mois¬ 
ture  determination).  The  second  lot  of 
salt  was  more  carefully  prepared;  its 
composition  was : 

54%  H2S04  figured  as  H2S04 
46%  pyridine,  by  difference. 

.27%  moisture  (dried  in  vacuo  at  room  tem¬ 
perature). 

On  heating  this  salt  at  160°  C.  for  y2 
hr.  the  following  results  were  obtained : 

Loss  in  weight  figured  as 
pyridine 

12  3 

6.78  5.86  4.48% 

or  roughly,  from  4.5  to  7  per  cent  of  the 
pyridine  present  was  volatilized  under 


4.  Chlorides:  There  was  considerable 
criticism  and  an  alternate  method  was 
offered.  Chemists  did  not  agree  as  to 
the  advisability  of  including  an  alternate 
method.  The  method  is  recast  somewhat 
in  the  proposed  final  draft. 

5.  Pyridine:  This  method  was  rather 
severely  criticized  but  it  did  not  appear 
that  any  substitute  method  offered  was 
better.  The  original  method  is  therefore 
retained  with  only  a  few  changes. 

6.  Moisture  in  Ammonium  Sulphate: 
The  original  method  was  admittedly 
questionable  on  theoretical  grounds. 
After  some  experimental  work  detailed 
in  Insert  B,  the  new  method  given  in 
Insert  C  was  evolved. 

7.  Total  Ammonia  in  Ammonium  Sul¬ 
phate:  The  agreement  between  analysts 
was  not  so  good  as  would  be  expected 
considering  that  the  determination  is  one 
frequently  made  and  not  complicated.. 
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Lack  of  agreement  may  be  due  partly  to 
failure  on  the  part  of  analysts  to  realize 
the  necessity  for  close  measurement  of 
volumetric  solutions  as  one  analyst  sug¬ 
gests.  Attention  is  directed  to  this  point 
(Insert  C).  The  use  of  different  indi¬ 
cators  would  also  cause  some  variation 
in  the  results  reported. 

Shaw’s  method  is  included  in  Insert  C 
and  it  is  recommended  that  it  be  retained, 
unless  alternate  methods  are  disapproved 
by  the  Editorial  Committee. 

8.  Arsenic  in  Strong  H2SO4 :  This 
method  was  criticized  as  being  ambigu¬ 
ous.  It  has  therefore  been  recast. 

Estimated  limits  within  which  results 
of  analyses  are  expected  to  agree  when 
the  methods  given  are  applied  by  differ¬ 
ent  analysts. 

Note:  It  is  recommended  that  the 

limits  be  given  after  the  description  of 
the  method  in  question  if  this  is  con¬ 
sistent  with  the  policy  of  the  Editorial 
Committee. 

Agreement  expected 
Determination  between  analysts 

STRONG  AMMONIA 

(to  within) 

Specific  gravity  .  0.002 

Total  Ammonia  .  0.3  per  cent 

Free  Ammonia  . . .  0.3 

Carbonates  .  1.0  “  “ 

Sulphides  .  1.0*  grams  per  litre 

Pyridine  .  0.5* 

*Table  2  does  not  justify  estimates  of  such 
close  agreement.  It  is  thought  reasonable  in 
view  of  proposed  improvements  in  methods. 

WEAK  LIQUOR 

Specific  gravity  — .  0.002 

Total  and  free  NH3 . 4  per  cent 

Carbonates  . 2  “  “ 

Sulphides  . 5  grams  per  litre 

Chlorides  . 5  “  “  “ 

Pyridine  .  ? 

STILL  WASTE 

Total  Ammonia  . 02  grams  per  litre 

Active  Lime  . 05 


AMMONIUM  SULPHATE 

Moisture  . 1  per  cent 

Total  NH3  .  3.0  grams  per  kg. 

Pyridine  . 2  “  “  “ 

Insoluble  residue . 03  per  cent 

(Owing  to  the  small  amounts  of 
other  items  present  an  estimate 
is  perhaps  not  justified) 

CRUDE  SULPHURIC  ACID 

Specific  gravity  .  0.005 

Acid  content  .  0.5  per  cent 

(Same  indicator  used  by  both  parties) 

LIME 

Active  lime  .  1.5  per  cent 

Residue  . # . 2  “  “ 

Magnesium  oxide  . 5  “  “ 

In  making  up  the  proposed  final  draft 
of  methods  (Insert  C)  the  attitude 
adopted  was  to  revise  Dr.  Stone’s  re¬ 
draft  to  the  least  extent  consistent  with 
the  facts  brought  out  by  the  re-analysis 
series  and  comments  of  the  analysts.  It 
was  felt  that  such  an  attitude  was  the 
best  insurance  against  the  inclusion  of 
radical  and  untried  features. 

In  closing  this  report,  the  writer 
wishes  to  express  his  sincere  thanks  to 
the  chemists  cooperating  in  the  analyti¬ 
cal  work,  also  for  their  contributions  to 
the  discussion  which  followed.  One  does 
not  realize  without  stopping  to  consider, 
what  a  considerable  expenditure  of  time 
and  money  the  making  of  such  a  series  of 
analyses  involves,  particularly  so  when 
much  of  the  work  is  not  of  the  nature  of 
ordinary  laboratory  routine.  The  chemists 
co-operating  were : 

Mr.  Dyke  Wilson,  Laclede  Gas  Light 
Company. 

Messrs.  Stillwell  and  Gladding,  80 
West  St.,  New  York. 

Mr.  F.  W.  Wagner,  Jones  &  Laughlin 
Steel  Co.,  Pittsburgh. 

Mr.  B.  M.  Livezey,  Carnegie  Steel 
Co.,  Clairton,  Pa. 

Mr.  J.  M.  Gonder,  Chicago  By-prod¬ 
uct  Coke  Company. 
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Mr.  Norman  L.  Prince,  Rochester 
Gas  &  Electric  Corp. 

Mr.  J.  A.  Shaw,  Koppers  Company, 
Pittsburgh. 

Respectfully  submitted, 

J.  D.  Davis, 

Chairman  of  the  Sub-committee. 

INSERT  C 

Proposed  Final  Draft  of  Methods 
for  the  Chapter  on  Ammonia 

Gas  Chemists’  Handbook 
Analysis 
Specific  Gravity 

Use  a  Westphal  balance.  Cool  the 

sample  to  below  15  °C.,  pour  into  the 

gravity  cylinder  and  note  the  reading  of 

the  balance  when  the  temperature  is 

15.5°C.  If  salts  crystallize  out  at  15.5°C., 

measure  out  exactly  (to  0.1  cc.)  100  cc. 

of  the  sample  and  mix  thoroughly  with 

exactly  50  cc.  of  water.  Determine  the 

specific  gravity  of  the  mixture.  Then: — 

(Sp.  Gr.  of  mixture  X  1-5) — 0.5=  Specific 
gravity  of  the  sample. 

Indicators 

Where  it  is  a  question  of  checking  re¬ 
sults  between  two  different  laboratories 
methyl  red  will  be  recognized  as  the 
standard  indicator  for  all  ammonia  titra¬ 
tions.  When  it  is  not  a  question  of  agree¬ 
ment  between  laboratories  other  indi¬ 
cators  mentioned  in  what  follows  may  be 
used  as  recommended.  The  indicator 
chosen  should  always  be  the  one  with 
which  the  volumetric  solution  used  has 
been  standardized. 

Total  Ammonia 

(a)  Concentrated  Liquor. 

To  the  sample  bottle,  which  should 
contain  about  2  liters  of  liquor,  fit  a  two- 


hole  rubber  stopper  carrying  a  short 
piece  of  capillary  glass  tubing  and  a  glass 
siphon  tube  to  the  outlet  end  of  which  is 
attached  a  short  piece  of  rubber  tubing 
with  a  spring  pinch-cock.  Detach  B  and 
F  from  the  dried  and  weighed  sampling 
pipette  (Fig.  1).  Connect  the  pipette  to 
the  siphon  using  a  short  piece  of  glass 
tubing  and  after  shaking  the  sample 
bottle  flush  out  the  pipette  with  the 
liquor.  Close  the  pinch-cock,  quickly  at¬ 
tach  F  and  B  and  weigh.  Transfer  the 
sample  to  a  tall  beaker  containing  75  cc. 
of  approximately  N/l  H2S04  and  100 
cc.  of  water,  being  careful  to  force  out 
the  liquor  slowly  into  the  bottom  of  the 
acid  column  so  that  escaping  H2S  and 
C02  will  be  washed  free  of  ammonia. 
Draw  the  acid  solution  up  into  the  pipette 
several  times  to  remove  all  of  the  am¬ 
monia,  and  finally  wash  the  pipette  out 
with  distilled  water.  Then  transfer  the 
solution  to  the  distillation  flask,  washing 
the  beaker  or  casserole  several  times  until 
the  volume  of  liquid  in  the  flask  is  about 
300  cc.  Run  75  cc.  of  N/l  sulphuric 
acid  from  a  burette  into  a  600  cc.  beaker, 
which  acts  as  a  receiver  for  the  distillate 
and  add  about  75  cc.  of  water.  With  the 
receiving  beaker  in  place  and  with  the  tip 
of  the  delivery  tube  sealed  by  the  liquid 
introduce  50  cc.  of  10%  caustic  soda  so¬ 
lution  into  the  distilling  flask  and  im¬ 
mediately  connect  the  distilling  head 
with  the  neck  of  the  flask.  Distill  until 
250  cc.  have  passed  over.  Wash  out  the 
condenser  into  the  beaker  and  titrate  the 
excess  acid  with  N/l  sodium  hydroxide. 
Paranitrophenol  is  recommended  as  the 
indicator  to  be  used,  but  methyl  red, 
methyl  orange,  cochineal  or  sodium  ali¬ 
zarine  sulphonate  may  be  employed.  It 
is  well  to  add  the  indicator  before  begin¬ 
ning  the  distillation,  for  if  not  enough 
acid  is  present  in  the  receiver,  this  fact  is 
then  readily  detected. 


%NH3 
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(75— cc.  N/lNaOH)  X  0.017032 
weight  of  sample 
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(b)  Weak  Liquor 

Pipette  25  cc.  of  the  weak  liquor  into 
the  distilling  flask  which  contains  250  cc. 
of  water.  Place  the  600  cc.  beaker  to 
catch  the  distillate  under  the  delivery 
tube  and  seal  the  end  with  the  liquid. 
This  beaker  contains  30  cc.  N/l  sulphuric 
acid  made  up  to  100  or  125  cc.  with  dis¬ 
tilled  water.  Introduce  25  cc.  of  10% 
sodium  hydroxide  solution  into  the  dis¬ 
tilling  flask  and  immediately  connect  the 
distilling  head  to  the  neck  of  the  flask. 
Distill  over  about  250  cc.  and  titrate 
the  excess  acid  in  the  receiver  with  N/l 
sodium  hydroxide,  using  paranitrophe- 
nol,  methyl  orange,  methyl  red,  cochineal 
or  sodium  alizarine  sulphonate  as  indi¬ 
cator. 

Grams  per  litre  of  Total 

NH3  =  (30  —  cc.  N/l  NaOH)  X  0.017032  X  40 

Note.  A  500  cc.  Kjeldahl  flask  answers  ex¬ 
cellently  for  a  distilling  flask. 


Free  Ammonia 

(a)  Concentrated  liquor. 

Take  a  weighed  sample  of  the  liquor 
with  the  special  pipette  (Fig.  1)  and 
transfer  to  a  tall  beaker  in  the  same  man¬ 
ner  as  for  total  ammonia  in  concentrated 
liquor  using  75  cc.  N/l  H2S04  and  100 
cc.  of  water  as  before.  Transfer  the 
solution  from  the  beaker  to  a  500  cc.  cas¬ 
serole,  washing  out  the  beaker  and  mak¬ 
ing  up  the  volume  of  the  solution  to 
about  300  cc.  Boil  a  few  minutes  to  re¬ 
move  H2S  and  C02,  cool  and  titrate  the 
excess  acid  with  N/l  NaOH. 

%NH  ^  (75. — cc.  N/l  NaOH)  X  0.017032  m 

weight  of  sample 


H2S04.  This  gives  the  approximate 
amount  of  acid  required  to  neutralize  the 
ammonia.  Now  run  a  fresh  sample  of 
the  liquor  (25  cc.  as  before)  into  a  cas- 


\J 

f 

I 

FIGURE  1.  PIPETTE  FOR  SAMPLING  LIQUORS. 


A  is  a  rubber  bulb  of  about  5  cc.  capacity  fitted  to 
the  glass  adapter  B  which  is  inserted  into  a  short 
piece  of  rubber  tubing  C.  E  is  of  glass  about  'A" 
bore  and  7"  long  with  short  pieces  of  glass  tubing 
sealed  to  the  ends  as  shown.  F  is  a  plugged  cap 
of  rubber.  For  weighing  a  loop  of  thin  wire  is  at¬ 
tached  to  the  ends  of  E  and  bent  so  that  the  pipette 
can  be  supported  in  a  vertical  position  on  the  bal¬ 
ance. 


serole  containing  300-400  cc.  of  water 
and  slightly  less  than  the  amount  of  N/l 
acid  required  to  neutralize  the  ammonia 
as  found  above  and  finally  titrate  to  the 
end-point  with  the  N/l  acid. 

Grams  per  liter  of 

free  NH3  =  cc.  N/l  acid  X  0.017032  X  40 

If  the  color  of  the  solution  is  such  that 
the  end-point  cannot  be  seen,  the  distil¬ 
lation  method  which  follows  may  be 
used : 


(b)  Weak  liquor. 

Pipette  25  cc.  of  the  liquor  into  a  cas¬ 
serole  containing  300-400  cc.  of  water. 
Add  several  drops  of  methyl  orange  and 
titrate  the  free  ammonia  with  N/l 


Measure  30  cc.  of  N/l  sulphuric  acid 
into  a  beaker  containing  75  cc.  of  water 
and  place  the  beaker  under  the  delivery 
tube  of  the  condenser  taking  care  that  the 
end  of  the  latter  is  sealed  by  the  liquid. 
To  250  cc.  of  water  in  the  distilling  flask 
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add  25  cc.  of  weak  liquor  from  a  pipette, 
connect  the  distilling  head  with  the  flask 
and  distill  until  200  cc.  have  passed  over 
into  the  receiver.  Wash  out  the  condenser 
and  titrate  the  excess  acid  in  the  receiv¬ 
ing  beaker  with  N/l  caustic  soda,  using 
para-nitrophenol  as  the  indicator.  Methyl 
orange,  methyl  red,  cochineal  or  sodium 
alizarine  sulphonate  may  also  be  used. 

Grams  per  liter  of  free 

NH3  =  (30  —  cc.  N/l  NaOH)  X  0.017032  X  40 

Total  Ammonia  in  Still  Waste 

Shake  the  sample  vigorously.  Measure 
out  500  cc.  of  the  waste  liquor  in  a  grad¬ 


being  closed  by  a  Bunsen  valve,  (a)  The 
supernatant  liquid  is  poured  through  a 
filter,  the  precipitate  washed  twice  by  de¬ 
cantation  and  then  transferred  to  the 
filter.  The  bulk  of  the  precipitate  is 
washed  back  into  the  original  flask  and 
N/2  hydrochloric  acid  dropped  slowly 
from  a  burette  on  to  the  filter  paper  (the 
filtrate  being  caught  in  the  above  men¬ 
tioned  flask)  until  all  of  the  calcium  car¬ 
bonate,  both  on  paper  and  in  flask,  is  dis¬ 
solved.  Wash  the  filter  two  or  three  times 
and  titrate  the  free  acid  in  the  flask  with 
N/2  caustic  soda,  using  methyl  orange  as 
indicator. 


%C02 


0.011  X  (cc.  N/2  HC1  —  cc.  N/2  NaOH) 
cc.  sample  X  specific  gravity 


X100 


uated  cylinder  and  transfer  to  the  dis¬ 
tillation  flask.  A  small  piece  of  paraffin 
is  added  to  prevent  foaming,  10  cc.  of 
10%  caustic  soda  are  added* *  and  the 
contents  of  the  flask  distilled  for  two 
hours.  The  distillate  is  caught  in  25  cc. 
N/2  sulphuric  acid  made  up  to  100  cc. 
with  distillate  water.  Determine  the  ex¬ 
cess  acid  by  titration  with  N/2  sodium 
hydroxide,  using  methyl  orange,  methyl 
red,  paranitrophenol  or  sodium  alizarine 
sulphonate  as  indicators. 

Grams  per  liter  of 

NH3  =  cc.  N/2  H2S04  X  0.017 

*If  the  ammonia  is  over  0.1%  more  caustic  will  be 
needed.  Be  sure  to  have  an  excess. 


About  25  cc.  of  N/2  hydrochloric  acid 
should  be  employed.  If  much  more  or 
less  than  this  is  required,  a  proportionate 
change  should  be  made  in  the  amount  of 
sample  taken. 

(a)  That  is:  the  flask  is  closed  by  a 
rubber  stopper  carrying  a  short  glass 
tube  over  which  is  slipped  a  piece  of  rub¬ 
ber  tubing  closed  at  its  upper  end  by  a 
short  piece  of  glass  rod.  Between  the 
plug  and  the  glass  tube,  a  slit  about  ^4 
inch  long  is  cut  in  the  rubber  tube.  Gases 
can  thus  escape,  but  air  from  the  outside 
cannot  enter  the  flask. 


Fixed  Ammonia 

This  is  always  found  by  subtracting 
the  free  ammonia  from  the  total  am¬ 
monia. 

Carbonates 

10  cc.  of  concentrated  liquor  (or  100 
cc.  of  weak  liquor)  are  diluted  to  400  cc. 
and  approximately  2N  ammoniacal  calci¬ 
um  chloride  is  added  until  no  further 
precipitate  occurs ;  then  5  cc.  more  are 
added.  The  whole  is  heated  for  1^4-2 
hours  in  a  water  bath  at  100° C.,  the  flask 


Sulphides 

10  cc.  of  liquor  (either  concentrated 
or  weak)  are  diluted  to  500  cc.  acidified 
with  hydrochloric  acid  and  titrated  with 
N/10  iodine,  using  starch  as  indicator. 
If  less  than  5  cc.  or  more  than  10  cc.  of 
iodine  are  required,  alter  the  amount  of 
sample  taken  so  as  to  bring  the  results 
within  these  limits.  This  preliminary 
work  determines  the  size  of  sample  for 
the  actual  determination  of  sulphide 
which  follows : — 

Should  it  develop  that  the  size  of  the 
sample  indicated  is  too  small  for  accurate 
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measurement,  measure  accurately  10  cc. 
of  the  liquor  into  a  100  cc.  graduated 
flask,  make  up  to  the  mark  and  take  an 
aliquot  part  of  this  diluted  sample  such 


cc.  of  the  filtrate,  add  ferric  alum  indi¬ 
cator  and  titrate  the  excess  of  silver 
nitrate  with  N/10  potassium  thiocyanate 
solution. 


Grams  per  litre  of  chlorine  =  (cc.  N/10  AgNOs  —  cc.  N/10  KSCN)  X  1.1347 


that  the  N/10  iodine  required  will  be 
between  5  and  10  cc.  Dilute  the  deter¬ 
mined  amount  of  sample  to  150  cc.  in  a 
250  cc.  flask,  add  an  excess  of  ammonia- 
cal  cadmium  chloride  and  a  little  washed 
asbestos  to  aid  in  filtration.  Filter  slowly 
on  a  Caldwell  crucible,  taking  care  not  to 
allow  the  crucible  to  run  dry,  wash  twice 
with  cold  water  and  return  the  precipi¬ 
tate  to  the  flask.  Add  a  little  water  and 
wash  the  precipitate  into  a  glass  stop¬ 
pered  Erlenmeyer  flask  (250  cc.  capacity) 
to  which  12  cc.  of  N/10  iodine  and  5  cc. 
of  1 :1  HC1  have  been  previously  added. 
Now  insert  the  stopper  in  the  flask  and 
shake  vigorously  until  the  cadmium  sul¬ 
phide  is  all  dissolved.  Finally  wash  the 
solution  back  into  the  original  precipita¬ 
tion  flask,  dilute  to  100  cc.  and  titrate  the 
excess  iodine  with  N/10  sodium  thiosul¬ 
phate,  using  starch  as  an  indicator. 

(~ '  1  *  ,  TT  C  _  (1^  CC.  . 

Grams  per  litre  H2S  =  - 


Organic  Matter 

For  strong  liquor,  take  a  5  cc.  sample, 
make  it  up  to  200  cc.  and  take  5  cc.  of 
this  for  analysis.  For  weak  liquor,  take 
10  cc.  make  up  to  100  cc.  and  take  25  cc. 
of  this  for  analysis. 

To  the  sample  taken  for  analysis  add 
precipitated  cadmium  carbonate  in  sus¬ 
pension  in  water  until  all  of  the  hydrogen 
sulphide  is  precipitated.  Filter  and 
catch  the  filtrate  in  a  250  cc.  Erlenmeyer 
flask  containing  100  cc.  of  water  and  30 
cc.  of  1:3  H2S04.  Add  25  cc.  of  N/50 
potassium  permanganate,  heat  the  liquid 
(with  a  thermometer  inserted)  until  the 
temperature  reaches  85-90 °C.  and  main¬ 
tain  between  these  limits  for  5  minutes. 
Then  add  25  cc.  of  N/50  oxalic  acid  and 
finally  titrate  with  N/50  potassium  per- 

10  thiosulphate)  X  0.001704  X  1000 
cc.  sample 


Chlorides 

Twenty-five  cc.  of  the  sample  are  di¬ 
luted  to  100  cc.  in  a  250  cc.  beaker  and 
boiled  until  the  free  ammonia  is  expelled. 
The  solution  is  cooled,  transferred  to  a 
100  cc.  graduated  flask  and  made  up  to 
the  mark.  25  cc.  of  this  solution  are 
transferred  to  a  100  cc.  Erlenmeyer  flask 
and  boiled  with  frequent  small  additions 
of  strong  HNOs  until  the  solution  clears 
up  and  becomes  lighter  colored.  Cool, 
place  in  a  100  cc.  graduated  flask,  add  an 
excess  of  N/10  silver  nitrate,  stopper 
and  shake  until  the  precipitate  coagulates 
enough  to  give  a  clear  supernatent  liquid. 
Make  up  to  the  mark,  mix  thoroughly 
and  filter  through  a  dry  filter,  rejecting 
the  first  10  cc.  of  the  filtrate.  Take  50 


manganate  until  the  permanganate  pink 
just  disappears  after  30  seconds. 

Note:  For  liquors  abnormally  high  in 
Chlorides,  the  organic  matter  test  is  use¬ 
less,  since  KMn04  will  be  decomposed 
on  heating  such  a  liquor  with  H2S04. 

For  strong  liquor, 

Organic  Titre  =  cc.  N/50  KMn04  X  8000 
For  weak  liquor, 

Organic  Titre  =  cc.  N/50  KMn04  X  400 

The  result  is  expressed  by  a  simple 
number,  which  represents  the  number  of 
cc.  of  N/50  potassium  permanganate  re¬ 
quired  to  oxidize  the  organic  matter  in 
1  litre  of  ammoniacal  liquor. 
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Pyridine 

Add  slowly  200  cc.  of  the  concentrated 
liquor  (or  500  cc.  of  weak  liquor)  to 
sufficient  1/3H2S04,  contained  in  a  1 
litre  distilling  flask,  to  render  the  re¬ 
sultant  solution  decidedly  acid.  It  is  best 
to  admit  the  sample  with  a  separatory 
funnel,  the  funnel  tip  extending  well 
below  the  surface  of  the  acid.  (The 
flask  should  be  cooled  in  an  ice  bath  dur¬ 
ing  addition  of  the  sample  to  insure 
against  loss  ot  pyridine  L>y  volatiliza¬ 
tion.)  Now  boil  the  solution  a  few  min¬ 
utes  to  remove  carbon  dioxide  and  sul¬ 
phides.  Cool,  add  10%  caustic  until 
nearly  neutral,  and  complete  neutraliza¬ 
tion  with  normal  alkali  and  acid  if  nec¬ 
essary,  using  methyl  orange  as  an  indi¬ 
cator.  Then  add  7  cc.  excess  of  normal 


Grams  per  litre  of  pyridine  = 


sodium  hydroxide  solution.  Connect  the 
outlet  of  the  distilling  flask  bulb  to  a  1 
litre  flask  which  contains  150  cc.  of  so¬ 
dium  hypobromite  solution,  as  shown  in 
D.  Fig.  56.  The  flask  containing  the 
hypobromite  solution  is  in  turn  connected 
through  a  Kjeldahl  bulb  with  tubing 
which  leads  into  a  500  cc.  receiving  flask 
immersed  in  cold  water.  The  receiver 
contains  about  40  cc.  of  distilled  water 
and  40  cc.  of  N/2  sulphuric  acid  (or  25 
cc.  for  weak  liquor). 

The  contents  of  the  boiling  flask  are 
distilled  vigorously  for  20  minutes,  or 
until  the  hypobromite  itself  has  been  boil¬ 
ing  at  least  10  minutes,  remove  the  de¬ 
livery  tube  first,  then  shut  off  the  burner, 
and  immediately  disconnect  the  distilling 
head  from  the  boiling  flask  to  prevent 
sucking  back  of  the  solutions. 


receiver.  Titrate  with  N/2  sodium  hy¬ 
droxide  solution  until  the  red  color  of 
the  methyl  orange  is  just  discharged  and 
the  solution  is  yellow.  Record  the  bu¬ 
rette  reading.  Thus  far  the  excess  free 
acid  has  been  titrated.  Now  continue  the 
titration  until  the  phenolphthalein  is 
colored  a  faint  but  permanent  pink.  The 
grams  of  pyridine  present  is  equivalent 
to  the  cc.  of  sodium  hydroxide  used  be¬ 
tween  the  first  end-point  (that  is,  the 
methyl  orange  end-point)  and  the  final 
end-point  (that  is  the  phenolphthalein 
end-point)  multiplied  by  0.04.  More 
than  2  drops  of  methyl  orange  should  be 
avoided  because  the  final  pink  end-point 
of  the  phenolphthalein  will  be  obscured 
if  too  much  of  the  alkaline  yellow  color 
of  the  methyl  orange  is  present. 

cc.  NaOH  X  0.039525  X  1000 
cc.  of  sample 

Active  Lime  in  Still  Waste 

Two  hundred  cc.  of  still  waste  are 
measured  out  in  a  graduated  cylinder 
and  transferred  to  the  distilling  flask, 
when  it  is  boiled  down  in  the  open  flask 
until  the  volume  is  reduced  to  about  100 
cc.  Glass  beads  may  be  added  at  the 
start  to  prevent  bumping.  Cool,  add  50 
cc.  of  a  20%  solution  of  ammonium 
chloride  and  about  250  cc.  of  water  and 
distill  over  into  a  receiver  containing  20 
cc.  of  normal  sulphuric  acid.  When 
about  250  cc.  of  distillate  have  been  col¬ 
lected,  the  distillation  is  stopped  and  the 
excess  acid  in  the  receiver  titrated  with 
normal  sodium  hydroxide  solution,  us¬ 
ing  para-nitrophenol  or  methyl  red  as  in¬ 
dicator. 

Gms.  per  litre  of  CaO  =  cc.  N/l  H2S04  X  0.14 
(B)  Ammonium  Sulphate 


Add  about  6  drops  of  phenolphthalein 
indicator  and  exactly  2  drops  of  methyl 
orange  indicator  to  the  solution  in  the 


Moisture 

Weigh  exactly  1  gram  of  the  sulphate 
into  a  size  A  porcelain  capsule  having 


1137 


an  aluminum  cover1  and  dry  for  one  hour 
at  105°  C.,  in  an  oven  through  which  dry 
air  at  that  temperature  is  circulated.2 
Cool  in  a  desiccator  and  weigh.  Per  cent 
loss  in  weight  is  equal  to  the  per  cent 
moisture  present. 

Total  Ammonia 

Approximately  2.5  grams  of  the  sul¬ 
phate  are  weighed  from  a  weighing  bot¬ 
tle  into  a  300  (or  500)  cc.  distilling  flask. 
One  hundred  and  fifty  cc.  of  water  are 
added  and  about  25  cc.  of  10%  sodium 
hydroxide  solution.  Immediately  con¬ 
nect  to  the  condenser  and  distill  into  a 
receiver  which  contains  50  cc.  of  N/l 
sulphuric  acid.  After  two-thirds  of  the 
solution  have  distilled  over,  the  excess 
acid  in  the  receiving  flask  is  titrated  with 
normal  sodium  hydroxide,  using  para- 
nitrophenol  as  indicator  (methyl  orange, 
methyl  red  or  sodium  alizarine  sulpho- 
nate  will  serve  if  para-nitrophenol  is  not 
available). 


(NH4)2S04  sample)  a  definite  quantity 
of  Bureau  of  Standards  sodium  oxalate 
may  be  weighed  into  platinum  and  heated 
very  gradually  finishing  at  500°  C.  See 
Treadwell  and  Hall,  Ed.  VI,  pp.  475-476. 

Procedure:  Weigh  out  5.0000  grams 
of  sample  and  transfer  to  300  cc.  Erlen- 
meyer  flask.  Weigh  out  an  exact  amount 
of  the  pure  Na2COs  equal  to  or  slightly 
in  excess  of  4.1500  grams.  Transfer  this 
to  the  Erlenmeyer  flask  containing  the 
weighed  sample  of  ammonium  sulphate. 
Add  100  cc.  of  water,  cover  with  a  watch 
glass  and  heat  carefully  until  most  of 
the  C02  has  been  liberated.  Remove  the 
watch  glass  and  continue  the  boiling  until 
approximately  ^3  of  the  water  has  dis¬ 
tilled  off.  Dilute  to  about  100  cc.  with 
distilled  water,  add  a  few  drops  of  methyl 
red  indicator  and  titrate  with  N/l 
H2S04.  About  two  or  three  cubic  centi¬ 
meters  are  usually  required. 

Then : 


Gms.  Na2CQ3  —  (gram  free  H2SQ4  X  1.0809)  +  (cc.  N/l  ITSO,  X  .053005)  .32133  =  %NH, 

weight  of  sample 


Caution: — Burette  readings  should  be 
made  as  closely  as  possible ;  for  example, 
an  error  of  0.10  cc.  means  an  error  of 
0.07%  NH3  on  a  2.5  gram  sample. 

Grams  NH3  per  Kg.  =  - — 


Alternate  Method 

Shaw’s  method  for  ammonia  in  am¬ 
monium  sulphate.  (Not  proposed  as  a 
substitute  but  as  an  auxiliary  method.) 
Prepare  a  quantity  of  highly  pure  sodium 
carbonate.  This  may  be  done  by  heat¬ 
ing  pure  NaHC03  in  platinum  in  a  sand 
bath  to  between  275-300°  C.  for  30  min¬ 
utes  to  1  hour.  See  Treadwell  and  Hall, 
Ed.  VI,  page  475.  For  every  exacting 
work  (such  as  preparing  a  standard 


Pyridine 

Fifty  grams  of  the  sulphate,  150  cc. 
of  water,  and  two  drops  of  methyl  or¬ 
ange  are  placed  in  a  litre  boiling  flask. 

N/l  NaOH)  X  0.017032  X  1000 
weight  of  sample 

Normal  sodium  hydroxide  is  then  added 
until  5  cc.  are  in  excess,  and  the  flask 
connected  up  by  means  of  rubber  stop¬ 
pers  and  tubing,  as  described  in  the  de¬ 
termination  of  pyridine  in  weak  liquor. 
The  sulphate  is  distilled  through  100  cc. 
of  sodium  hypobromide  solution  into  a 
receiver  which  contains  20  cc.  of  N/10 
sulphuric  acid,  and  40  cc.  of  water.  The 
receiver  is  immersed  in  cold  water. 

After  the  contents  of  the  distillation 


1  A  stoppered  wide  bottomed  glass  weighing  bottle  may  be  used  if  preferred. 

2  American  Society  for  Testing  Materials  method  for  moisture  in  coal.  Standards  for  1918,  page  684. 
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flask  have  been  boiled  vigorously  for  at 
least  20  minutes,  the  apparatus  is  dis¬ 
connected  and  the  excess  acid  in  the  re¬ 
ceiver  titrated  with  N/10  NaOH,  note 
being  taken  of  the  cc’s  of  alkali  used  be¬ 
tween  the  phenolphthalein  and  methyl 
orange  end-points.  This  value  multiplied 
by  0.16  will  give  the  grams  of  pyridine 
per  kilo  of  sulphate. 

Organic  Number 

The  organic  number  is  the  amount  of 
N/10  potassium  permanganate  required 
to  oxidize  the  organic  matter  in  a  kilo¬ 
gram  of  sulphate.  Weigh  out  2.0  grams 
of  the  sulphate  and  transfer  to  a  250  cc. 
Erlenmeyer  flask.  Add  100  cc.  of  water 
and  12  cc.  of  sulphuric  acid  (1:3).  Run 
in  30  cc.  of  N/50  permanganate  solution. 
Heat  for  a  period  of  5  minutes  at  a  tem¬ 
perature  of  85-90°  C.  Add  30  cc.  of 
N/50  oxalic  acid  and  titrate  the  excess 
of  the  latter  with  N/50  permanganate. 

Organic  Number  ==:  cc.  N/50  KMn04  X  100 

# 

Insoluble  Residue 

(1)  At  100°  C.  Transfer  100  grams 
of  the  sulphate  to  one  of  two  counter¬ 
poised  ashless  filters  placed  in  funnels. 
Wash  both  filters  with  hot  water  until 
the  sulphate  has  all  passed  through  the 
one  filter  and  the  insoluble  residue  re¬ 
mains.  Dry  the  filters  at  100°  C.  and 
counterpoise  again.  The  gain  in  weight 
in  grams  will  be  the  per  cent  of  insolu¬ 
ble  residue. 

(2)  Ignited.  After  weighing  as  above, 
ignite  the  insoluble  residue  in  a  porcelain 
or  silica  crucible  and  weigh  again.  The 
weight  in  grams  of  the  ignited  residue  is 
the  per  cent  of  the  latter. 

Free  Acid 

Dissolve  50  grams  of  the  sulphate  in 
water  and  titrate  with  N/2  sodium  hy¬ 


droxide  using  methyl  red,  para-nitrophe- 
nol,  methyl  orange,  cochineal,  or  sodium 
alizarine  sulphonate  as  indicators. 

Grams  Free  Acid 

per  Kg.  =  cc.  N/2  NaOH  X  0.4904 
Cyanides 

A  qualitative  test  is  usually  sufficient. 
To  2  grams  of  the  sulphate  add  enough 
water  to  dissolve,  then  a  few  drops  of 
caustic  soda  and  one  drop  each  of  fer¬ 
rous  sulphate  and  ferric  chloride.  Shake 
well  and  add  a  few  cc.  of  sulphuric  acid 
(1:3).  A  blue  color  will  indicate  cyani¬ 
des. 


(C)  Crude  Sulphuric  Acid 
Specific  Gravity 

The  specific  gravity  is  best  taken  by 
means  of  a  Westphal  balance  although 
a  hydrometer  may  be  used  if  great  ac¬ 
curacy  is  not  required.  The  gravity  may 
be  taken  at  15.5 °C.  or  it  may  be  taken  at 
room  temperature  and  corrected  to  15.5° 
by  the  use  of  the  Table,  which  was  recom¬ 
mended  by  the  Manufacturing  Chemists’ 
Association  of  the  United  States,  and 
compiled  by  Ferguson  and  Talbot. 

Acid  Content 

The  per  cent  of  acid  may  be  checked 
by  measuring  approximately  2  cc.  into  a 
glass  stoppered  weighing  bottle.  This 
sample  is  then  weighed,  transferred  to 
a  300  cc.  Erlenmeyer  flask,  and  the 
weighing  bottle  washed  well  with  water 
until  the  contents  of  the  fla^k  amount  to 
almost  200  cc.  Titrate  with  N/l  sodium 
hydroxide  solution,  using  methyl  orange 
as  indicator. 


%  acid  = 


cc.  NaOH  X  4.9 
grams  of  acid  used 


Arsenic 

Apparatus 

Apparatus  for  this  determination  con¬ 
sists  of  a  250  cc.  distillation  flask  (A — 
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Fig.  2)  fitted  with  a  two-hole  rubber 
stopper  carrying  a  separatory  funnel  and 
bent  outlet  tube  for  attaching  a  con¬ 
denser,  a  Liebig  condenser  B  and  a  re¬ 
ceiver  C.,  consisting  of  a  250  cc.  Erlen- 
meyer  flask  placed  in  a  beaker  contain¬ 
ing  cracked  ice.  The  delivery  tube  of  the 
separatory  funnel  is  bent  in  the  form  of 
a  hook  as  shown.  The  adapter  connect¬ 
ing  the  condenser  with  the  receiver  is  of 


Figure  2.  Apparatus  for  determination  of  arsenic  in 
concentrated  sulphuric  acid. 


sufficient  capacity  to  prevent  sucking 
back  of  the  liquid.  A  plug  of  cotton  is 
placed  in  the  mouth  of  the  receiver  and 
cold  water  is  circulated  through  the  con¬ 
denser. 

Procedure 

Twenty-five  cc.  of  concentrated  HC1 
and  1  gram  of  KBr  are  placed  in  the  dis¬ 
tillation  flask  and  50  cc.  of  water  is 
poured  into  the  receiver.  Twenty-five  cc. 
of  the  sample  is  now  admitted  to  the  dis¬ 
tillation  flask  and  followed  by  25  cc.  of 
concentrated  HC1,  5  cc.  at  a  time  to  rinse 
down  the  H2S04.  The  mixture  in  the  dis¬ 
tillation  flask  is  now  distilled  until  noth¬ 
ing  but  H2S04  is  left  in  the  flask.  The 
contents  of  the  receiver  are  transferred 
to  a  litre  flask,  5  grams  of  sodium  bicar¬ 
bonate  are  added  and  the  solution  is  di¬ 
luted  to  500  cc.  The  arsenite  is  now  ti¬ 
trated  with  N/10  iodine  using  starch  as 


an  indicator.  A  blank  should  be  run  with 
each  determination. 

Gms.  per  litre  As203  =  cc.  N/10  iodine  X  0.198 

Acid  in  Saturator  Liquor 

Ten  cc.  of  the  acid  are  transferred  to  a 
beaker  containing  50  cc.  of  water.  The 
acid  is  then  titrated  with  normal  NaOH 
solution,  using  methyl  orange,  methyl  red, 
para-nitrophenol,  as  indicator. 

Gms.  per  litre  of  H2S04  =  cc.  N/l  NaOH  X  4.9 

(D)  Lime 

Active  Lime 

Weigh  out  1  gram  of  the  lime  sample, 
transfer  to  a  300  or  500  cc.  flask,  add 
150-250  cc.  of  water  and  5  grams  of  am¬ 
monium  chloride,  or  its  equivalent  in  solu¬ 
tion.  The  ammonia  is  then  distilled  in  the 
manner  described  under  the  Determina¬ 
tion  of  Ammonia  in  Weak  Ammoniacal 
Liquors,  the  distillate  being  conducted  in¬ 
to  a  receiver  which  contains  40  cc.  of 
normal  sulphuric  acid.  The  distillation  is 
conducted  slowly  to  allow  a  sufficient  time 
for  the  reaction  between  the  lime  and  the 
ammonium  chloride  to  complete  itself. 
After  125-200  cc.  of  the  distillate  have 
been  collected,  the  apparatus  is  discon¬ 
nected  and  the  excess  sulphuric  acid 
titrated  against  normal  sodium  hydroxide, 
using  para-nitrophenol  or  methyl  red  as 
indicator. 

Per  cent  active  lime  =  cc.  N/l  H2S04  X  2.8 

If  the  sample  contains  magnesia,  this 
method  will  not  indicate  the  actual  con¬ 
tent  of  active  lime.  It  will,  however,  in¬ 
dicate  quite  closely  the  results  which  may 
be  expected  in  practice. 

Residue 

Weigh  out  5  grams  of  the  sample, 
transfer  to  a  250  cc.  beaker,  add  sufficient 
hydrochloric  acid  to  cover  it  to  a  depth  of 
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about  J4  inch.  Boil  for  five  minutes. 
Cool,  add  100  cc.  of  water  and  filter 
through  an  ashless  filter  paper.  Burn  off 
the  filter  paper  and  weigh  the  residue. 

Per  cent  of  residue  =  weight  of  residue  X  20 
Magnesium  Oxide 

Take  the  filtrate  from  the  determina¬ 
tion  of  “Residue”,  make  up  to  500  cc. 
and  take  50  cc.  of  this.  Add  NH4OH 
until  neutral,  then  a  few  drops  in  excess. 
Boil  until  the  odor  of  the  ammonia  is 
nearly  gone,  let  the  precipitate  settle,  fil¬ 
ter  and  wash  it  with  hot  water.  To  the 
filtrate  add  a  little  ammonium  chloride, 
ammonia  until  strongly  alkaline,  heat  to 
boiling  and  add  slowly  an  excess  of  am¬ 
monium  oxalate,  stirring  constantly.  Let 
stand  two  hours,  filter,  wash,  re-dissolve 
and  re-precipitate  the  calcium  and  finally 
combine  all  of  the  filtrates  and  wash 
waters.  Acidify  with  hydrochloric  acid, 
evaporate  to  150  cc.,  bring  to  a  boil  and 
add  10  cc.  of  saturated  solution  of  Na- 
NH4HP04 :  (Na2HOP4  will  do.)  Con¬ 
tinue  the  boiling  for  several  minutes,  cool 
to  room  temperature  and  add  NH4OH, 
drop  by  drop  and  with  constant  stirring, 
until  the  crystals  of  MgNH4P04  begin 
to  form,  and  then  in  moderate  excess, 
continuing  the  stirring  for  several  min¬ 
utes.  Let  stand  over  night,  decant  the 
supernatent  liquid  through  an  ashless  fil¬ 
ter,  transfer  the  precipitate  to  the  filter 
and  wash  thoroughly  using  a  two  and  one 
half  per  cent  ammonia  solution  for  wash¬ 
ing.  Let  the  filtrate  stand  and  if  more 
precipitate  forms,  this  should  be  filtered 
through  a  second  ashless  filter  and  washed 
as  above.  Dry  the  filters  and  precipitates, 
transfer  the  latter  to  a  weighed  platinum 
crucible,  burn  the  filter  paper  in  a  spiral 
of  platinum  wire  and  add  the  ash  to  the 
precipitate  in  the  crucible.  Cover  the 
crucible  and  heat  it,  gently  at  first  to 
expel  the  ammonia,  and  then  over  the 


blast-lamp  until  the  residue  is  pure  white. 
Cool  in  a  desiccator  and  weigh  as  Mg2P2- 

o7. 

°7  MffO  =  Wei£ht  Mg2P2Q7  X  0.3621  X  100 
8  0.5 

We  recommend  that  Tables  I  and  II, 
pages  225  and  226,  Gas  Chemists’  Hand¬ 
book,  be  omitted. 

We  recommend  for  Fig.  58,  page  232, 
substitute  Fig.  1. 

We  recommend  for  Fig.  59,  page  239, 
substitute  Fig.  2. 

We  recommend  to  omit  the  titration 
method  for  lime  in  still  waste. 

We  recommend  to  omit  all  of  the 
methods  for  active  lime  in  lime,  save  the 
one  given  in  the  typewritten  copy. 

We  recommend  to  omit  Fig.  60,  page 
•  242. 


GENERAL  SOLUTIONS 

Caustic  Soda:  10%  solution — Dissolve 
100  grams  of  electrolytic  caustic  soda  in 
a  litre  of  water. 

Ammoniacal  Calcium  Chloride — 2N — 
Dissolve  56  grams  pure  calcium  chloride 
in  950  cc.  of  water  and  add  50  cc.  concen¬ 
trated  NH4OH. 

Ferrous  Sulphate:  100  grams  to  the 
litre. 

Ferric  Chloride :  100  grams  FeCls. 
6H20  to  the  litre. 

Ammonium  Oxalate :  40  grams  Am¬ 
monium  oxalate  crystals  (NH4)2C204.- 
2H20  to  the  litre. 

Di-Sodium  Phosphate:  100  grams  Na2- 
HP04.12H20  to  the  litre. 

Sodium  Hypobromite:  Dissolve  100 
grams  NaOH  in  1  litre  of  water  and  add 
25  cc.  Br.,  shaking  thoroughly. 

Ammoniacal  Cadmium  Chloride :  Dis¬ 
solve  20  grams  CdCl2  in  125  cc.  of  water, 
filter  into  a  1  litre  flask  containing  300  cc. 
of  strong  ammonia  and  make  up  to  1  litre. 
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INDICATORS 

Methyl  orange :  Dissolve  1  gram  in 
distilled  water  and  make  up  to  1  litre. 

Methyl  red :  Dissolve  1  gram  in  650  cc. 
of  95%  ethyl  alcohol  and  make  up  to  1 
litre  with  distilled  water. 

Para-nitrophenol :  Dissolve  2  grams  in 
100  cc.  of  95%  ethyl  alcohol. 

Sodium  alizarine  sulphonate :  Dissolve 
10  grams  in  1  litre  of  water. 

Phenolphthalein :  Dissolve  5  grams  in 
500  cc.  of  50%  ethyl  alcohol.  Neutralize 
by  adding  N/100  alkali  cautiously  till  a 
faint  pink  color  appears,  then  just  remov¬ 
ing  the  color  with  a  drop  or  two  of  N/100 
acid. 

Cochineal :  Macerate  3  grams  of  un¬ 
broken  cochineal  for  four  days  in  250  cc. 
of  a  mixture  of  1  part  of  ethyl  alcohol 
and  3  parts  of  water  by  volume.  Neutral¬ 
ize  with  NH4OH  before  using. 

Starch :  About  5  grams  powdered 
starch  are  rubbed  into  a  paste  with  a 
little  cold  water  and  the  paste  is  slowly 
added  to  a  litre  of  boiling  water.  Con¬ 
tinue  the  boiling  for  two  or  three  minutes 
and  then  allow  to  cool  and  bottle. 

Ferric  alum  :  A  cold  saturated  solution 
of  ferric  alum  to  which  enough  nitric  acid 
is  added  to  cause  the  disappearance  of  the 
brown  color.  Use  about  1  or  2  cc.  for 
100  cc.  of  the  silver  solution. 


STANDARDIZATION  OF  SOLU¬ 
TIONS 

Acids  and  Alkalies 

Sodium  Carbonate  Method 

Dry  about  4  grams  of  C.  P.  sodium 
carbonate  in  a  platinum  crucible  by  heat¬ 
ing  the  crucible  and  contents  in  a  sand 
bath  to  a  temperature  of  250 °C.  with  a 
thermometer  in  the  carbonate.  Maintain 
the  temperature  between  250-300° C.  for 
30  minutes.  Cool  in  a  desiccator.  Weigh 
out  about  2  grams,  place  this  in  a  500  cc. 
casserole,  dissolve  in  about  200  cc.  of 
distilled  water,  add  2  drops  of  para- 
nitrophenol  or  methyl  orange  and  titrate 
with  the  sulphuric  acid  to  be  standard¬ 
ized.  If  the  acid  is  not  exactly  normal 
(that  is,  if  50  cc.  of  the  acid  does  not 


exactly  equal  2.6500  grams  sodium  car¬ 
bonate)  it  is  best  not  to  waste  time  in 
making  it  exactly  normal,  but  to  place  a 
factor  on  the  bottle  showing  the  degree 
of  normality.  Thus  the  label  may  read: 

H2S04  — N/l  X  .994 

Benzoic  Acid  Method 

Pure  benzoic  acid  is  an  excellent  basis 
for  standardization  of  solutions  since  the 
fused  acid  is  but  slightly  hygroscopic, 
and  little  error  will  be  encountered  in 
weighing. 

The  standardization  is  effected  as  fol¬ 
lows  :  Completely  fill  a  platinum  crucible 
with  the  benzoic  acid.  Heat  to  the  melt¬ 
ing  point,  and  maintain  at  a  temperature 
of  130°  to  135°C.  for  several  minutes 
until  complete  fusion  has  occurred.  Re¬ 
move  the  crucible  from  the  heat  and  ro¬ 
tate  so  that  the  fused  acid  solidifies  along 
the  sides  of  the  crucible.  When  cold  the 
fused  acid  can  be  easily  removed  by 
gently  pressing  the  crucible.  Five  to  6 
grams  are  accurately  weighed  out,  trans¬ 
ferred  to  a  glass  stoppered  Erlenmeyer 
flask  and  dissolved  in  100  cc.  of  neutral 
95%  alcohol.  This  solution  is  titrated 
with  the  sodium  hydroxide  to  be  stand¬ 
ardized  and  the  normality  expressed  in 
the  manner  indicated  in  the  sodium  car¬ 
bonate  method.  6.1024  grams  of  ben¬ 
zoic  acid  will  require  50.0  cc.  of  exactly 
normal  sodium  hydroxide  for  neutraliza¬ 
tion. 

N/10  Iodine 

Dry  about  5  grams  of  potassium  dich¬ 
romate  at  a  temperature  of  130° C.  for 
a  period  of  1  hour.  Weigh  out  4.903 
grams  of  this  salt  and  make  up  to  1  litre 
of  solution. 

Make  a  N/10  sodium  thiosulphate  solu¬ 
tion  by  dissolving  24.82  grams  of  the 
freshly  pulverized  salt  (pure),  which  had 
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been  previously  dried  between  blotting 
paper,  in  1  litre  of  water. 

The  iodine  solution  is  made  by  dis¬ 
solving  12.7  grams  of  iodine  in  8  grams 
of  potassium  iodide  and  50  cc.  of  water. 
After  solution  is  complete  the  volume  is 
made  up  to  1  litre  with  water. 

Place  40  cc.  of  the  potassium  dichro¬ 
mate  solution,  to  which  has  been  added  20 
cc.  of  a  15%  potassium  iodide  in  a  glass 
stoppered  flask.  Add  10  cc.  of  strong 
hydrochloric  acid.  Slowly  introduce  the 
sodium  thiosulphate  solution  from  a  bur¬ 
ette  until  the  yellow  color  of  the  liquid 
has  almost  disappeared.  Add  a  few  drops 
of  a  0.5%  starch  solution  and  with  con¬ 
stant  shaking  continue  to  add  the  thio¬ 
sulphate  until  the  blue  color  disappears. 

The  iodine  solution  is  next  titrated  with 
the  sodium  thiosulphate  in  the  same  man¬ 
ner.  Use  the  exact  number  of  cubic 
centimeters  of  thiosulphate  solution 
which  were  required  to  neutralize  the  40 
cc.  of  dichromate  solution,  and  introduce 
the  iodine  until  titration  is  almost  com¬ 
plete.  Add  a  few  drops  of  starch  solu¬ 
tion  and  titrate  till  the  blue  color  per¬ 
sists.  If  the  solution  is  correct  40  cc.  of 
the  iodine  will  be  required.  State  the 
normality  factor  as  before  indicated. 

N/io  Potassium  Permanganate.  (3.161 
Grams  Per  Litre.) 

Weigh  out  from  0.25  to  0.3  grams  of 
the  dry  Bureau  of  Standards  sodium 
oxalate.  Transfer  to  a  400  cc.  beaker 
which  contains  about  250  cc.  of  hot  water 
at  a  temperature  between  80°  and  90 °C. 
Add  10  cc.  of  sulphuric  acid  (1:1)  and 
titrate  at  once  with  N/10  permanganate, 
stirring  the  liquid  vigorously  and  continu¬ 
ously.  The  permanganate  should  not  be 
added  more  rapidly  than  10-15  cc.  per 
minute.  The  end  point  is  a  faint  pink 


color.  The  solution  should  not  be  below 
60 QC.  when  the  end  point  is  reached.  If 
the  permanganate  solution  is  exactly 
tenth  normal  the  following  equation  will 
apply : 

Weight  in  grams  of  Na2C204 

- —  ■  - -  =  U.lKJo/ 

cc.  KMn04 

N/10  Oxalic  Acid.  (6.303  Grams  H2C2- 
0^.2H20  Per  Litre.) 

Titrate  this  against  the  standard  per¬ 
manganate  in  the  usual  way. 

N/10  Sodium  Thiosulphate.  (24.820 
Grams  Na2S203.gH20  Per  Litre.) 

Place  in  a  350  cc.  glass  stoppered  flask 
or  bottle  150  cc.  of  distilled  water  con¬ 
taining  5  cc.  of  concentrated  sulphuric 
acid :  cool  thoroughly  and  then  add  25  cc. 
of  10%  Kl  solution.  Then  pipette  into 
this  mixture  50  cc.  of  O.l  N  KMn04 
solution.  Stopper  the  flask  and  let  stand 
10  minutes;  then  titrate  the  iodine  set 
free  with  0.1  N  Na2S203  solution,  using 
starch  indicator  but  not  adding  the  latter 
until  the  iodine  color  has  nearly  disap¬ 
peared.  The  final  disappearance  of  the 
blue  color  is  the  end  point.  To  obtain 
the  factor,  multiply  the  factor  of  the  0.1 
N  KMn04  solution  by  50  and  divide  this 
result  by  the  number  of  cc.  of  0.1  N.  thio¬ 
sulphate  used  in  the  titration. 

N/10  Sulphocyanate  (9.717  Grams 
KSCN  Per  Litre) 

Pipette  50  cc.  of  0.1  N.  AgNOs  solu¬ 
tion  into  a  white  porcelain  dish  and  add 
100  cc.  of  water,  5  cc.  of  dilute  HN03 
and  5  cc.  of  ferric  nitrate  solution.  The 
latter  should  be  approximately  a  10% 
solution,  and  free  from  chlorides.  Titrate 
with  0.1N  sulfocyanate  solution  until  a 
permanent  red  coloration  of  the  liquid 
appears.  (This  is  best  seen  by  artificial 
light.)  The  factor  is  obtained  by  mul- 
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tiplying  the  factor  of  the  0.1N  AgN03 
solution  by  50  and  dividing  the  product 
by  the  number  of  cc.  of  sulphocyanate 
solution  required  in  the  titration. 

N/io  Silver  Nitrate  (16.989  Grams  Per 
Litre  ) 

Pipette  out  25  cc.  of  the  solution,  di¬ 
lute  to  about  250  cc.,  add  a  slight  excess 
of  dilute  HCl  and  let  stand  until  clear. 
Filter  the  AgCl  on  a  weighed  Gooch 
crucible ;  wash  with  an  extremely  dilute 
solution  of  HCl,  and  finally  once  with 
cold  distilled  water.  Dry  at  110°C.  Place 
the  Gooch  crucible  in  a  large  platinum 
crucible  and  ignite  gently  until  the  edges 
of  the  precipitate  just  begin  to  fuse.  Cool 
and  weigh  the  AgCl. 

The  factor  of  the  solution  is  obtained 


by  dividing  the  weight  of  AgCl  found 
by  0.3584. 


Conversion  Factors 

It  is  often  convenient  to  transform 
pounds  of  ammonia,  or  ammonium  sul¬ 
phate  to  kilograms.  The  following  con¬ 
version  factors  are  convenient  for  this 
purpose : 

X  0.4536  =  kgm.  NH3 

Pounds  NH3  X  1-7598  =  kgm.  (NH4)2S04 

X  3.88  =  lbs.  (NH4)2S04 

X  0.4536  =  kgm.  (NH4)2S04 
Lbs.  (NH4)2S04  X  0.1169  =  kgm.  NH3 

X  0.2577  =  lbs.  NH3 

X  2.2046  =  lbs.  NH3 

Kgm.  NH3  X  3.88  =  kgm.  (NH4)2S04 

X  8.5538  =lbs.  (NH4)2S04 

X  2.2046  =  lbs.  (NH4)2S04 
Kgm.  (NH4)2S04  X  0.2577  =  kgm.  NH3 

X  0.5683  =  lbs.  NH3 
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CONDENSING  AND  SCRUBBING 


D.  W.  Flowers,  Chairman,  St.  Paul  Gas  Light  Company,  St.  Paul,  Minn. 


Introduction 


At  the  first  meeting  of  this  committee 
it  was  decided  that  while  the  scope 
of  condensing  and  scrubbing  work  was 
very  broad,  effective  work  in  the  limited 
time  available  could  be  done  on  but  a 
very  small  portion  of  the  field.  We  there¬ 
fore  confined  the  main  efforts  of  the 
committee  to  the  tubular  condenser.  In 
view  of  the  interesting  work  done  in 
Cambridge,  Mass.,  by  I.  T.  Haddock,  a 
member  of  the  committee,  he  was  asked 
to  present  a  paper  on  his  experiences 
with  naphthalene  scrubbing.  The  balance 
of  the  work  of  the  committee  was  han¬ 
dled  by  sub-committees.  The  committee 
presents  therefore  the  following  reports 
as  its  contribution  for  the  year : 

Report  on  the  known  facts  in  refer¬ 
ence  to  heat  transfer  in  tubular  gas  con¬ 
densers, — sub-committee  headed  by  Pro¬ 
fessor  Wilbert  J.  Huff  of  Johns  Hop¬ 
kins  University. 

Report  on  conclusions  to  be  drawn 
from  the  answers  to  the  questionnaire  on 
tubular  condensers  of  the  1924  commit¬ 
tee, — sub-committee  headed  by  Dr.  R.  L. 
Brown  of  the  Pittsburgh  Experimental 
Station,  United  States  Bureau  of  Mines. 

Report  on  the  economic  factors  in  gas 
condensing,  —  sub-committee  headed  by 
Mr.  J.  S.  Haug,  of  the  United  Gas  Im¬ 
provement  Company  of  Philadelphia. 

Paper  on  the  naphthalene  situation  at 
Cambridge,  Mass.,  by  Mr.  I.  T.  Had¬ 
dock,  Cambridge  Gas  Light  Company. 

In  connection  with  these  reports  we 
should  like  to  point  out  the  following 
points : 


The  committee  is  unanimous  in  the 
opinion  that  the  methods  used  by  previ¬ 
ous  committees,  and  by  a  large  number 
of  gas  engineers  in  computing  mean  rates 
of  heat  transfer  of  the  tubular  condenser, 
are  in  serious  error,  and  suggests  for  the 
criticism  of  the  industry  the  method  pro¬ 
posed  by  committee  member,  J.  S.  Haug. 
This  method  is  described  in  detail  in  Pro¬ 
fessor  Huff’s  report,  and  is  used  in  mak¬ 
ing  the  computations  in  Dr.  Brown’s  re¬ 
port. 

The  tables  submitted  with  Dr.  Brown’s 
report  repeat  some  of  the  data  published 
by  the  1924  committee  in  question  3.  This 
was  done  to  show  the  effect  of  the  several 
methods  of  computing  heat  transfer  and 
to  prevent  the  necessity  of  referring  to 
the  previous  report  in  reading  the  present 
one. 

From  its  studies  the  committee  believes 
that  the  matter  of  condensing  and  scrub¬ 
bing  is  of  tremendous  importance  to  the 
industry  in  that  variations  in  practice 
produce  wide  variations  in  the  quality  of 
service  rendered  to  the  customers,  and  in 
the  costs  of  purification  and  distribution. 
The  committee  also  believes  that  the 
present  practice  varies  widely  and  that 
the  physical  laws  and  constants,  which 
affect  this  work,  are  little  understood 
and  largely  untouched  by  experimental 
work. 

We  wish  to  recommend  to  the  Manag¬ 
ing  Committee  that  the  committee  be  con¬ 
tinued  for  study  and  recommendation  on 
this  general  subject,  and  in  particular 
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upon  the  points  mentioned  in  Professor 
Huff’s  paper,  “The  removal  of  moisture, 
dust,  and  tar  both  ahead  of  the  condenser 
and  after  the  condenser.” 

We  also  wish  to  recommend  that  the 
work  during  the  coming  year  should  in¬ 
clude  the  encouragement  of  research 
work  on  the  rate  of  heat  transfer  in  tubu¬ 
lar  condensers  from  a  gas  containing 
water  and  tar  to  a  metal  surface  under 
such  conditions  that  a  portion  of  these 


substances  condense.  We  make  this  rec¬ 
ommendation  because  we  believe  that  this 
field  is  absolutely  not  touched  by  experi¬ 
mental  work,  and  that  these  constants  are 
very  important  in  the  design  of  condens¬ 
ers.  As  in  the  opinion  of  the  committee 
these  constants  will  change  as  the  tem¬ 
perature  changes  it  seems  important  that 
such  an  investigation  should  include  a 
number  of  determinations,  each  one 
covering  a  relatively  small  temperature 
variation. 
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HEAT  TRANSFER  IN  TUBULAR  GAS  CONDENSERS 


Prof.  Wilbert  J.  Huff,  Chairman,  Johns  Hopkins  University,  Baltimore,  Md. 


Introduction 


Three  modes  of  heat  transfer  are 
recognized  in  problems  involving  the 
flow  of  heat.  These  modes  are  conduc¬ 
tion,  convection  and  radiation. 

(a)  Conduction  —  Heat  diffusing 
through  a  mass  of  matter,  from  particle 
to  particle  without  appreciable  displace¬ 
ment  of  the  particles  is  said  to  flow  by 
conduction. 

(b)  Convection — The  transfer  of  heat 
by  the  movement  of  a  stream  of  gas  or 
liquid  is  called  convection. 

Both  of  these  modes  involve  the  trans¬ 
fer  of  heat  in  and  through  matter  while 
the  transfer  of  heat  through  the  ether 
(i.e.,  space  devoid  of  matter)  involves 
the  third  mode. 

(c)  Radiation — The  transfer  of  heat 
by  radiation  is  best  explained  by  the  as¬ 
sumption  of  wave  motions  in  the  ether. 
In  this,  radiation  is  closely  akin  to  light 
and  obeys  the  same  laws  of  reflection,  re¬ 
fraction,  polarization  and  interference. 
Heat  waves  are  longer  than  light  waves 
and  so  affect  the  sense  differently. 

All  three  modes  of  heat  transfer  occur 
in  tubular  gas  condenser  practice.  The 
transfer  of  heat  from  the  gas  side  of  the 
metal  tubes  to  the  water  side  is  brought 
about  by  conduction  through  the  metal 
tubes,  while  convection  brought  about 
by  the  circulation  of  water  carries  the 
heat  from  the  tubes  to  the  waste  water 
line.  Radiation  plays  only  a  subordinate 
role  in  the  tubular  gas  condenser,  but  is 

*°F.  absolute  =  °F.  +  460. 


of  some  importance  in  carrying  heat 
away  from  the  standpipes  and  the  hottest 
regions  in  the  mains.  Radiation  imparts 
the  glow  to  the  cheek  turned  toward  one 
of  these  hot  lines. 

Radiation 

Quantitatively,  the  radiation  of  heat 
obeys  the  expression 

H  =  C(T24  —  T,4) 

where  H  is  the  energy  radiated  in  B.t.u. 
per  hour,  C  a  constant  depending  upon 
the  area  of  the  hot  surface  and  the  con¬ 
dition  of  the  surface  c,  while  T2  is  the 
temperature  of  the  hot  surface  in  degrees 
Fahrenheit  absolute*  while  Tx  is  the  tem¬ 
perature  of  the  cold  surface  in  the  same 
scale.  In  order  to  avoid  large  numbers 
the  temperature  T  may  be  divided  by  100 
by  increasing  the  value  of  C.  For  a  hot 
surface  having  an  area  of  one  square 
foot  whose  condition  is  such  that  “ideal” 
or  “perfect  black  body”  radiation  occurs, 
C  takes  the  value  0.16  when  T  is  divided 
by  100.  The  increase  of  radiation  with 
the  fourth  power  of  the  absolute  tem¬ 
perature  makes  radiation  of  great  im¬ 
portance  at  high  temperatures. 

Very  little  heat  is  radiated  from  a  gas 
to  a  cold  body  at  the  temperatures  en¬ 
countered  in  tubular  condensers.  This 
is  due  to  three  factors  (1)  the  absolute 
temperature  differences  between  the  gas 
and  cooling  tube  are  small  (2)  the  abso¬ 
lute  temperatures  are  relatively  low  and 
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(3)  gas  possesses  very  little  or  no  appre¬ 
ciable  power  for  radiating  or  absorbing 
heat.  Water  vapor,  carbon  dioxide  and 
some  other  gases  do  absorb  and  radiate 
a  small  quantity  of  heat,  but  many  other 
gases,  among  them  nitrogen  and  oxygen, 
are  practically  inert.  In  consequence,  ra¬ 
diation  effects  are  generally  not  consid¬ 
ered  in  calculating  heat  inter-changes 
within  tubular  condensers. 

These  are,  nevertheless,  of  interest  in 
connection  with  some  phases  of  the  prob¬ 
lem,  as  for  example  in  the  protection  of 
the  cold  section  of  the  condenser  from 
the  sun’s  rays.  The  loss  of  heat  from 
stand  pipes  and  mains  ahead  of  the  con¬ 
denser,  and  errors  in  the  determination 
of  hot  gas  temperatures  involve  consid¬ 
eration  of  radiation  phenomena,  but  are 
not  strictly  a  part  of  the  tubular  con¬ 
denser  problem. 

One  of  the  problems  in  condenser 
operation  is  encountered  at  the  hottest 
period  of  the  summer,  especially  during 
those  hours  of  the  day  when  the  tem¬ 
perature  is  at  the  maximum.  Under  these 
conditions,  the  entering  cooling  water 
is  usually  heated  to  such  a  tempera¬ 
ture  that  the  differential  between  this 
and  the  desired  exit  gas  temperature  is 
very  small.  In  consequence  the  flow  of 
heat  is  very  slight  and  the  gas  is  not  suf¬ 
ficiently  cooled.  Radiation  by  direct  sun¬ 
light  upon  the  exposed  outside  cold  sur¬ 
face  of  the  condenser  may  be  a  factor  in 
heating  up  the  cooling  water.  As  much 
as  250  or  300  B.t.u.  per  square  foot 
per  hour  may  be  transmitted  to  the 
exposed  sunlit  surface.  Fortunately  all 
of  this  heat  may  not  be  absorbed.  A 
certain  amount,  depending  upon  the  sur¬ 
face,  is  reflected.  The  following  table 
indicates  the  percentage  of  absorption 
which  may  occur,  and  is  based  upon  the 
“ideal  black  body”  as  expressed  as 
100%. 


Radiation  and  Absorption  Coefficients 


Ideal  Black  Body 

1.00 

Bright  Iron  or  Steel 

0.20 

Oxidized  Copper 

0.72 

Aluminum  Paint 

0.50 

Tin 

0.10 

Metal  surfaces  coated  with 

tar  or  a  rough  coating  of 

oxide  approx.  0.90 


A  certain  amount  of  radiated  sun  heat 
may  also  be  lost  by  convection  and  re¬ 
radiation,  but  these  losses  only  occur 
when  the  air  temperature  and  the  tem¬ 
perature  of  surrounding  objects  is  less 
than  that  of  the  cold  section,  a  condition 
which  does  not  often  exist  at  the  maxi¬ 
mum  of  the  summer’s  temperature.  The 
transfer  of  250  to  300  B.t.u.  per  square 
foot  per  hour  to  the  sunlit  portion  of  a 
condenser  may  be  a  disadvantage  in 
the  cold  section,  for  the  lowest  rate  of 
heat  transfer  occurs  in  the  final  stage  of 
cooling,  and  the  heat  radiated  from  the 
sun  may  be  a  large  fraction  of  the  total 
heat  absorbed  in  the  section.  To  mini¬ 
mize  the  absorption  from  the  sun  the 
exterior  surface  of  the  cold  section 
should  be  painted  a,  suitable  color  in 
order  to  give  a  surface  having  a  low 
absorption  coefficient.  The  above  table 
shows  that  aluminum  paint  may  reduce 
the  absorption  about  40%  below  that  of 
a  black  or  oxidized  ‘surface.  Cases 
brought  to  the  attention  of  the  com¬ 
mittee  have  indicated  that  exit  gas  tem¬ 
peratures  may  thus  be  lowered  as  much 
as  five  degrees  Fahrenheit  on  hot  sunny 
days. 

These  cases  are,  however,  rather  ex¬ 
ceptional.  Usually  the  superficial  area 
of  the  cold  portion  of  the  condenser  is 
relatively  small  and  much  of  this  may 
not  be  exposed  to  direct  sunlight.  In 
such  cases  the  use  of  aluminum  paint 
would  be  relatively  unimportant,  but 
the  principle  may  be  worthy  of  applica¬ 
tion  in  related  problems. 
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Mr.  Haug  of  the  U.  G.  I.  Contracting 
Company  has  suggested  the  painting  of 
the  crown  of  the  relief  holder  with  alu¬ 
minum  paint.  Since  this  logically  fol¬ 
lows  the  condenser,  and  so  handles  cold 
gas,  this  suggestion  is  no  doubt  of  value. 

Final  coolers  in  coke  plant  practice 
may  have  a  relatively  large  area  exposed 
to  the  sun,  and  here  the  use  of  aluminum 
paint  may  also  be  of  some  value. 

Those  interested  in  the  use  of  alumi¬ 
num  paint  for  these  purposes  or  for  the 
related  problem  of  the  lowering  of  the 
temperature  on  light  oil  tanks,  are  re¬ 
ferred  to  the  following  reports: 

Gardner,  Circular  131,  Paint  Mfg.  Asso¬ 
ciation,  1921. 

Schmidt,  Report  of  Investigations,  U.  S. 
Bureau  of  Mines,  Serial  No.  2,677, 
March,  1925. 

Edwards,  J.  D.,  Chem.  &  Met.  Eng.  Vol. 
29,  1923,  page  927. 

These  reports  indicate  that  this  exped¬ 
ient  may  lower  tank  temperatures  as 
much  as  10°  F. 

Where  the  exposed  surface  is  at  a  tem¬ 
perature  above  that  of  the  surrounding 
objects  and  the  loss  of  heat  from  the  sur¬ 
face  is  desired,  aluminum  paint  should 
not  be  used.  However,  at  surface  tem¬ 
peratures  of  350°  F.  or  less,  air  convec¬ 
tion  currents  take  the  major  portion  of 
the  heat  lost,  and  radiation  is  not  of  im¬ 
portance. 

Thermometer  and  pyrometer  errors 
due  to  radiation  follow  from  two  causes, 
first,  the  low  radiation  and  absorption 
capacity  of  gases  and  the  low  rate  of  heat 
transfer  from  a  gas  to  a  solid  surface.  In 
consequence  the  hot  gas  stream  may  have 
a  temperature  quite  different  from  the 
adjacent  wall  temperature.  The  ther¬ 
mometer  or  pyrometer  usually  receives 


heat  very  slowly  from  the  gas  stream  and 
can  readily  “see”  the  cold  walls  because 
the  gases  interpose  little  or  no  screen. 
Consequently  there  is  registered  a  tem¬ 
perature  which  represents  a  balance  be¬ 
tween  the  heat  which  is  imparted  by  con¬ 
vection  and  the  net  amount  of  heat  which 
is  lost  by  radiation  processes.  If  the  tem¬ 
peratures  involved  are  high,  and  the  bulb 
is  represented  by  a  surface  having  a  high 
radiation  coefficient,  while  the  gas  velocity 
is  low,  the  thermometer  may  register  sev¬ 
eral  degrees  below  the  gas  temperature.* 
This  error  is  only  of  academic  interest 
when  applied  to  temperature  measure¬ 
ments  made  upon  gas  condensers  because 
the  temperature  differential  between  the 
tube  wall  and  gas  is  rather  small  and  the 
absolute  temperatures  are  relatively  low, 
thus  reducing  the  radiated  heat  lost  by  the 
bulb,  while  the  gas  at  the  hot  end  in  cool¬ 
ing  deposits  a  considerable  amount  of 
water  vapor,  and  so  imparts  its  heat  to  the 
bulb  at  a  comparatively  high  rate. 

When  appreciable  thermometric  errors 
may  arise  from  radiation,  the  bulb  should 
be  screened  by  interposing  an  opaque  ma¬ 
terial  of  high  reflecting  power.  If  desired 
some  device  to  increase  the  gas  flow  past 
the  bulb  may  also  be  adopted. 

The  Conduction  of  Heat 

Quantitatively,  the  conduction  of  heat 
through  homogeneous  materials  follows 
the  expression 

H=kA(t1  —  t2) 
_ ** 

L 

i.e.  the  heat  transferred  in  unit  time  is 
proportional  to  a  coefficient  k  characteris¬ 
tic  of  the  material,  to  the  area  of  the 
section  across  which  heat  is  flowing,  and 
to  the  difference  in  temperature  and  is 
inversely  proportional  to  the  length  of  the 
path  of  flow. 


*See  for  example — Kreisinger  &  Barkley,  Soc.  Mech.  Eng.  May  1917.  Royds,  Heat  Transmission  by 
Radiation;  Conduction  and  Convection — Van  Nostrand,  1921,  page  20. 

**In  this  expression  A  is  measured  at  right  angles  to  the  direction  of  flow  and  if  A  is  different  at 
the  two  surfaces  involved  a  suitable  average  is  taken. 
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Conduction  transfers  the  heat  from  the 
gas  side  of  the  tubes  to  the  water  side, 
and  in  calculating  this  conduction  three 
coefficients  must  be  considered,  namely; 
the  conductivity  of  the  tar  film,  the  con¬ 
ductivity.  of  the  metal  of  which  the  tube 
is  composed,  and  the  conductivity  of  the 
rust  or  scale  on  the  water  side. 

Fortunately,  the  conductivities  of  all  of 
the  metals  used  for  condenser  tubes  are 
high  as  shown  by  the  following  table 
which  gives  the  value  of  H  in  B.t.u.  per 
hour  per  square  foot  of  surface  per  foot 
thickness  per  °F.  temperature  difference. 


Conductivity  of  Common  Condenser 
Tube  Metals 


M  etal 
Steel 

Cast  Iron 
Wrought  Iron 
Aluminum 


Coefficient 

25—32 

36 

40 

118—120 


no  information  is  available  which  indi¬ 
cates  the  probable  thickness  of  the  station¬ 
ary  tar  film,  and  it  is  probable  that  this 
will  vary  considerably  depending  upon  the 
installation  and  operating  conditions.  It 
will  probably  be  impossible  to  reduce  this 
variation  sufficiently  to  permit  the  form¬ 
ulation  of  accurate  conductivity  coeffi¬ 
cients  and  this  will  probably  offer  an  im¬ 
portant  obstacle  to  the  development  of  an 
adequate  theoretical  treatment  of  the  heat 
transfer  problem  in  tubular  gas  condenser 
practice.  Since  the  thickness  of  the  tar 
film  will  depend  in  part  upon  the  viscosity 
of  the  tar,  design  and  operation  should  be 
such  that  the  presence  of  dust  in  the  gas 
entering  the  condenser  is  avoided.  Work 
by  M.  Cordelou**  has  shown  that  the 
mixture  of  this  dust  with  tar  is  one  of  the 
chief  factors  in  the  formation  of  the  vis¬ 
cous  masses  commonly  called  “pitch”  de¬ 
posits. 


Since  the  tube  wall  in  even  the  heaviest 
tube  is  but  a  fraction  of  an  inch,  it  will 
readily  be  seen  that  the  resistance  to  the 
flow  of  heat  from  one  surface  to  the  other 
is  practically  negligible  when  compared 
to  the  other  resistances  which  rise  in 
tranf erring  the  heat  of  the  gas  stream 
to  the  cooling  water.  For  that  reason,  the 
selection  of  the  tube  metal  will  depend 
upon  factors  such  as  cost,  strength,  and 
life  rather  than  heat  transfer  efficiency. 

Concerning  the  heat  transfer  through 
the  tar  film,  very  little  is  known.  In  gen¬ 
eral  it  may  be  said  that  the  conductivities 
of  oil  and  tar  films  are  very  low.  W.  E. 
Ernst*  found  values  ranging  from  .070 
to  .078  B.t.u.  per  square  foot  per  hour  per 
foot  thickness  per  °F  temperature  differ¬ 
ence.  For  equivalent  thickness  then,  a 
stationary  coating  of  tar  will  interpose 
more  than  three  hundred  times  the  resist¬ 
ance  presented  by  steel.  Unfortunately, 


Under  some  conditions  the  tar  or  pitch 
deposit  may  offer  so  much  resistance  to 
the  flow  of  heat,  its  thickness  and  conduc¬ 
tivity  will  be  the  determining  factor  in 
the  transmission  of  heat  from  the  gas  to 
the  water. 

The  conductivity  of  scale  and  rust  is 
also  a  matter  of  much  doubt.  Numerical 
values  found  by  Ernst  (loc.  cit.)  give 
values  for  the  conductivity  coefficients 
which  range  from  ten  to  twenty  times 
that  of  tar,  but  these  values  do  not  give  a 
true  value  of  most  operating  conditions 
since  this  scale  is  generally  porous  and  it 
is  difficult  to  tell  how  much  it  may  be 
penetrated  by  water.  Much  of  the  resist¬ 
ance  to  heat  transfer  interposed  by  rust 
films  may  be  due  to  the  entrapped  stag¬ 
nant  water,  and  it  is  doubtful  if  the  vari¬ 
ations  which  may  occur  in  this  can  be  so 
controlled  to  permit  the  determination  of 
accurate  heat  transfer  coefficients. 


^Calculated  from  data  given  by  Royds,  loc.  cit.,  page  221. 

**Proceedings  of  the  Societe  Technique  du  Gaz,  July,  1919,  from  Meade  “Modern  Gas  Works  Practice”, 
1921,  page  249. 
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The  Convection  of  Heat 

The  transfer  of  heat  by  convection  is 
the  most  important  mode  of  transfer 
functioning  within  the  gas  condenser.  In 
general,  liquids,  gases,  and  vapor  have 
relatively  low  radiating  capacities  and  low 
thermal  conductivity,  whereas  their  ready 
mobility  makes  it  possible  for  them  to 
readily  take  up  and  lose  heat  by  move¬ 
ment  from  place  to  place. 

The  factors  which  control  mixing  and 
stirring  have  a  very  great  influence  upon 
the  rate  of  transfer  of  heat  to  and  from 
these  materials.  That  this  influence  was 
very  important  was  predicted  by  Profes¬ 
sor  Osborne  Reynolds  as  early  as  1874*. 
Reynolds  was  the  first  to  study  the  in¬ 
ternal  turbulence  and  mixing  which  ap¬ 
pears  in  liquids  and  gases  when  they 
move  at  speeds  above  a  certain  linear 
velocity  known  as  their  “critical”  veloc¬ 
ity.  Below  this  critical  velocity  the  mo¬ 
tion  is  essentially  straight-line.  Reynolds 
predicted  that  the  increase  in  turbulence 
brought  about  by  an  increase  in  velocity 
would  be  accompanied  by  an  increase  in 
the  rate  of  heat  transfer  by  convection 
from  and  to  a  stationary  surface.  This 
prediction  has  received  quantitative  con¬ 
firmation  in  many  small  and  large  scale 
experiments. 

However,  Reynolds’  explanation  for 
the  increased  heat  transfer  with  increased 
velocity  is  by  no  means  universally  ac¬ 
cepted.  He  assumed  that  the  heat  inter¬ 
change  at  the  surface  was  governed  by 
the  molecular  bombardment  of  the  sur¬ 
face  by  molecules  from  the  moving 
stream. 

Others  have  pointed  out  that  there 
exists  at  the  surface  a  film  of  gas  or  liq¬ 
uid  closely  held  by  attractive  forces  and 
that  the  changes  in  this  film  cause  the 


change  in  the  rate  of  heat  transfer.  Such 
a  film  would  transfer  heat  chiefly  by  ra¬ 
diation,  conduction  or  natural  diffusion. 
Since  these  modes  give  low  rates  of 
transfer  such  a  stationary  film  would  in¬ 
terpose  an  important  resistance  to  heat 
flow.  As  the  velocity  of  the  moving 
stream  is  increased,  the  thickness  of  the 
stationary  film  is  reduced  by  the  “scrub¬ 
bing”  action  of  the  turbulence. 

This  concept  of  heat  transfer  has  re¬ 
ceived  much  support  from  certain  ex¬ 
periments  by  Langmuir.** 

It  is  probable  that  the  two  concepts 
are  not  contradictory.  In  any  event  the 
mathematical  expression  of  the  Reynolds 
law  of  heat  transfer  by  convection  can  be 
reduced  to  an  expression  for  that  of  the 
film  concept  by  a  small  change  of  con¬ 
stants.*** 

In  general,  heat  transmission  by  con¬ 
vection  can  be  expressed  by  the  equation : 

H  =  A  (k'  -f-  qk"  c)  (T,  — T2) 

Or  a  gas  of  temperature  T1(°F.)  and 
of  density  q  (in  pounds  per  cubic  foot) 
passes  over  an  area  A  (in  square  feet) 
with  a  velocity  c  (in  feet  per  second) 
and  transmits  H  (in  B.t.u.  per  hour) 
to  that  area.  The  coefficients  k'  and  k" 
represent  respectively  heat  transmission 
by  diffusion  and  turbulence.  Unfortu¬ 
nately,  they  are  not  constant,  but  vary 
not  only  with  the  temperature,  but  also 
with  the  composition  of  the  gas.  Radi¬ 
ation  effects  may  play  some  part  in  this 
variation. 

There  is  apparently  no  recorded  re¬ 
search  upon  the  rate  of  heat  transfer 
from  a  moving  stream  of  hot  illuminating 
gas  with  its  water  vapor  to  the  tubes  of 
a  condenser  coated  with  tar.  Consider¬ 
able  experimental  difficulties  would  at¬ 
tend  the  attempt  to  reproduce  such  plant 


•Proceedings  of  the  Literary  and  Philosophical  Society  of  Manchester,  1874.  Reprinted  by  Royds,  loc. 
cit.  p.  Ill  ff. 

**Trans-Am.  Electrochem.  Soc.  23,  299  (1913). 

***See  Royds,  loc.  cit.  p.  120  ff. 
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practice  under  scientifically  controlled 
conditions. 

Two  operations  occur  in  the  cooling 
stream  of  gas,  the  cooling  and  condens¬ 
ing  of  much  of  the  water  vapor  and  tar 
and  simultaneously  the  cooling  of  the 
non-condensing  gases  and  vapors. 

Data  illustrating  the  influence  of  veloc¬ 
ity  upon  the  transfer  of  heat  between  a 
dry  gas  and  clean  metal  surfaces  are 
available  from  many  sources.  The  experi¬ 
menters  have  developed  various  empir¬ 
ical  equations  to  express  the  effects  noted 
in  their  study  of  the  heat  transfer.  These 
are  often  in  form  somewhat  different 
from  the  general  equation  just  given,  but 
the  experimental  results  in  general  sup¬ 
port  its  validity. 

Experiments  by  Nusselt*  indicate  that 
coal  gas  at  about  35°  C.  absorbed  heat 
from  a  clean  brass  tube  whose  tempera¬ 
ture  was  about  102°  C.  in  accordance 
with  the  equation: 

hrrrbCViPJ  ’786 

where  h  is  in  B.t.u.  per  square  foot  per 
second  per  °F. ;  V1  is  the  linear  velocity 
of  the  gas  in  feet  per  second;  Px  is  the 
density  of  the  gas  in  pounds  per  cubic 
feet;  and  b  is  a  constant  whose  value  is 
0.00306  for  coal  gas. 

This  equation  applies  only  to  the  gas 
in  turbulent  flow,  below  the  critical  ve¬ 
locity  the  transfer  of  heat  is  much  less 
than  is  called  for  by  the  above  equation. 

The  above  equation  also  applies  •  only 
to  the  type  of  apparatus  used,  and  can¬ 
not  be  applied  directly  to  gas  condenser 
practice.  It  is  interesting,  however,  to 
note  that  it  would  indicate  a  heat  trans¬ 
fer  of  about  one  B.t.u.  per  square  foot 
per  hour  per  °F.  from  dry  gas  to  clean 
tube  in  an  installation  where  the  linear 


velocity  is  about  6,500  feet  per  hour.  For 
an  installation  having  twice  this  linear 
velocity  the  coefficient  so  calculated  would 
be  about  twice  as  great. 

Such  a  value  for  dry  gas  is  of  course 
very  much  lower  than  is  realized  in  con¬ 
denser  practice  because  the  crude  works 
gas  is  saturated  with  moisture  at  a  high 
temperature  and  by  far  the  greater  part 
of  the  contained  heat  is  given  off  as  la¬ 
tent  heat  of  condensation.  This  may 
amount  to  over  85%  of  the  total  heat 
given  up  in  the  condenser. 

Fortunately,  the  rate  of  heat  transfer 
from  condensing  steam  to  water  is  very 
great.  In  the  absence  of  a  non-condens¬ 
ing  gas  the  chief  limiting  function  on 
clean  tubes  is  the  velocity  on  the  cold 
water  side  of  the  tube.  Heat  transfer 
between  steam  and  water  on  clean  tubes 
may  be  300  or  more  B.t.u.  per  square 
foot  per  hour  per  °F.  at  low  velocities. 
This  value  may  be  doubled  or  tripled  by 
suitably  increasing  the  water  velocity. 
Surface  conditions  on  the  water  side  of 
course  play  an  important  part. 

The  presence  of  non-condensing  gas 
very  greatly  decreases  the  heat  transfer 
coefficient.  This  has  been  shown  by  many 
studies  of  the  presence  of  air  in  the  steam 
surface  condensers  of  power  installations. 
When  the  partial  steam  pressure  drops 
as  low  as  50%  of  the  total  pressure  the 
heat  transmission  may  be  as  low  as  100 
B.t.u.  per  square  foot  per  hour  per  °F.* 
This  is  a  partial  steam  pressure  which 
may  exist  at  the  hot  end  of  a  gas  condens¬ 
er.  As  the  partial  pressure  of  the  steam 
drops  off  the  rate  of  heat  transfer  de¬ 
creases  very  much  and  when  this  partial 
pressure  reaches  values  as  low  as  those 
found  in  the  tubular  gas  condenser,  the 
chief  resistance  to  heat  transfer  occurs  on 
the  gas  rather  than  the  water  side  of  the 


*Der  Warmetiberganga  in  Rohrleitungen :  Zeitschrift  des  Vereines  deutscher  Ingenieure,  23rd  and  30th 
October,  1909,  Royds,  loc.  cit.  p.  123  ff. 


1152 


tubes  and  for  that  reason  the  velocity  of 
the  gas  is  very  important,  while  the  ve¬ 
locity  of  the  water  does  not  affect  the 
rate  of  heat  transfer,  provided  the  water 
velocities  are  well  above  the  critical  veloc¬ 
ity  for  water.  In  many  present  day  con¬ 
denser  installations,  however,  the  water 
velocities  are  so  low  that  an  important 
resistance  occurs  upon  the  water  side. 

Stationary  water  has  a  very  low  con¬ 
ductivity  (0.329  B.t.u.  per  hr.  per  sq.ft, 
per  °F.  per  ft.  thickness).  In  many  old 
type  condensers  the  water  flow  may  be 
as  low  as  0.15  linear  ft.  per  sec.  Under 
these  low  velocities  conditions  approach¬ 
ing  stagnation  may  develop.  No  great 
velocity,  however,  is  necessary.  A 
graphic  compilation  of  the  work  of 
many  investigators  given  by  Royds* 
shows  that  the  rate  of  heat  transfer  in 
surface  condensers  will  be  over  100 
B.t.u.  per  sq.ft,  per  hr.  per  °F.  at  linear 
velocities  of  0.5  ft.  per  second. 

To  illustrate  further  the  rapid  change 
in  the  rate  of  heat  transfer  from  gas- 
water  vapor  mixture  with  change  in 
steam  concentration  as  condensation  pro¬ 
ceeds  it  may  be  of  interest  to  cite  a  com¬ 
munication  by  G.  A.  Orrok  which  ap¬ 
peared  in  the  Transactions  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers  for 
1910,  pp.  1139-1199.  This  investigator 
found  that  the  rate  of  heat  transfer 
varied  with  the  fifth  power  of  the  steam 
richness  ratio :  Ps  where  Ps  is  the  par- 

tial  pressure  of  the  steam  and  Pt  the 
total  pressure  of  the  steam  and  air.  This 
applies  to  conditions  existing  in  surface 
condensers  and  is  not  directly  applicable 
to  tubular  gas  condensers.  Robinson** 
develops  the  expression  in  which  the 
logarithm  to  the  base  10  of  the  coeffi¬ 
cient  of  heat  transfer  is  equal  to  1  plus 
.0246X  where  X  is  the  average  percent¬ 


age  of  steam.  This  expression,  however, 
only  applies  to  condensing  steam  under 
the  conditions  which  exist  in  evapora¬ 
tors  and  then  only  to  the  average  per¬ 
centages  by  volume  of  steam  in  the 
steam-air  mixture  of  from  99  to  67  per 
cent.  This  again  cannot  be  applied  to 
the  condensers  ordinarily  used  in  cool¬ 
ing  crude  works  gas. 

It  is  to  be  regretted  that  quantitative 
information  on  the  transfer  of  heat  by 
convection  does  not  apply  to  tubular  gas 
condenser  practice.  It  is  clear  that  the 
rate  of  heat  transfer  at  the  hot  end  of 
the  condenser  must  be  many  times  great¬ 
er  than  at  the  cold  end.  The  rate  of  heat 
transfer  from  a  gas  containing  water  and 
tar  (such  as  crude  works  gas  between 
the  temperatures  of  185°F.  and  60 °F.) 
to  a  metal  surface  under  such  conditions 
that  portions  of  these  substances  con¬ 
dense,  is  a  field  which,  within  the  knowl¬ 
edge  of  this  committee,  is  absolutely  un¬ 
touched  by  experimental  work. 

Clearly,  convection  is  the  most  im¬ 
portant  form  of  heat  transfer  involved 
in  tubular  gas  condenser  practice. 
Changes  in  the  design  of  these  conden¬ 
sers  leading  to  higher  efficiencies,  lower 
costs  and  more  satisfactory  operation 
will  come  through  a  better  understanding 
of  the  application  of  the  principles  gov¬ 
erning  this  mode. 

Convection  also  plays  the  most  import¬ 
ant  part  in  the  loss  of  heat  from  most  of 
the  air-exposed  hot  main  surfaces. 

Rates  of  heat  transfer  can  be  increased 
by  increasing  turbulence,  not  only  by  in¬ 
creasing  the  linear  velocity,  but  also  by 
passing  the  stream  through  bends  or  over 
obstructions. 

The  Mean  Temperature  Difference 

Attempts  to  calculate  heat  transfer  co¬ 
efficients  meet  an  uncertainty  which  is 


*Royds  “Heat  Transmission  in  Boilers,  Condensers,  and  Evaporators”  page  176,  figure  85. 

**Robinson,  The  Recovery  of  Volatile  Solvents,  Chemical  Catalogue  Company,  1922,  page  107. 
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of  considerable  importance.  This  is  the 
so-called  mean  temperature  difference. 
The  gas  and  water  flow  counter-current- 
ly  and  establish  temperature  differences 
which  vary  from  one  end  of  the  con¬ 
denser  to  the  other.  Consequently,  it  is 
difficult  to  fix  a  mean  value  which  shall 
represent  the  difference  existing  over  the 
entire  condensing  surface. 


Usually,  the  difference  taken  is  the 
logarithmic  mean  calculated  from  the  fol¬ 
lowing  formula.** 


Mean  Temp.  Dif.  = 

Greatest  temp.  dif.  —  Smallest  temp,  dii 
(Greatest  temp,  dif.) 

°gl0  Smallest  temp.  dif. 


When  the  quotient  of  the  larger  dif¬ 
ference  divided  by  the  smaller  is  two  or 
less  the  simple  arithmetic  mean  or  aver¬ 
age  is  used  and  varies  less  than  5  %  from 
the  logarithmic  mean. 


The  report  of  the  1923  committee  is 
also  in  serious  error  for  the  following 
reason :  The  logarithmic  mean  is  ac¬ 
curate  when  equal  changes  in  tempera¬ 
ture  are  accompanied  by  equal  changes 
in  heat  transferred.  This,  however,  is  not 
the  case  in  tubular  gas  condenser  prac¬ 
tice.  At  the  higher  temperature  a  small 
decrease  in  the  temperature  of  the  gas 
stream  is  accompanied  by  a  large  de¬ 
crease  in  the  heat  of  the  stream.  This  is 
due  to  the  condensation  of  a  considerable 
amount  of  water  and  the  release  of  its 
latent  heat.  As  the  temperature  of  the 
saturated  gas  decreases  less  water  is  con¬ 
densed,  and  the  coefficient  of  heat  trans¬ 
fer  also  drops. 

Messrs.  Haug  and  Mason  of  the  U.  G. 
I.  Contracting  Company  have  derived 
another  method  for  calculating  mean 
temperature  differences.  Mr.  Haug  in  a 
private  communication  states : 


An  illustration  will  make  clear  the 
terms  “greatest  and  smallest  temperature 
difference” :  Assume  that  at  one  end  of 
the  condenser  the  inlet  gas  has  a  tem¬ 
perature  of  150 °F.  and  the  exit  water  a 
temperature  of  140 °F.  and  at  the  other 
end  the  exit  gas  has  a  temperature  of 
100  °F.  and  the  inlet  water  a  temperature 
of  80 °F.  The  greatest  temperature  dif¬ 
ference  is  therefore  20 °F.  and  the  small¬ 
est  10  °F. 

The  report  of  the  A.  G.  A.  Committee 
on  Condensing  and  Scrubbing  for  1923 
derives  a  mean  temperature  which  is  in 
error  because  the  incorrect  maximum 
temperature  difference  is  used.  When 
Table  3  of  the  report  for  1923  is  properly 
applied,  the  mean  temperature  difference 
so  calculated  agrees  closely  with  that  cal¬ 
culated  from  the  formula  for  the  loga¬ 
rithmic  mean  above. 


“The  principle  of  this  method  is  as  fol¬ 
lows  : 

“Take  a  temperature  cross  section  at 
any  point  in  the  condenser  which  is  con¬ 
densing  gas  or  any  other  fluid,  by  means, 
let  us  say,  of  water.  The  heat  given  up 
by  the  gas  must  be  numerically  equal  to 
the  heat  absorbed  by  the  water  (neglect¬ 
ing  the  amount  of  heat  radiated  which  is 
a  very  small  percentage). 

“If  we  therefore  take  the  rise  in  water 
temperature  and  divide  it  into  any  num¬ 
ber  of  equal  steps,  we  will  get  a  set 
of  definite  water  temperatures  equally 
spaced  apart.  Knowing  the  number  of 
pounds  of  water  passed  per  thousand  cu¬ 
bic  feet  of  gas  (which  we  do  know  if  we 
know  all  the  temperatures),  each  step 
represents  a  certain  number  of  B.t.u.’s 
taken  from  the  gas,  so  that  referring  to 
the  curve  of  heat  lost  by  gas  in  condensa¬ 
tion  we  can  set  down  a  gas  temperature 
opposite  each  water  temperature  at  the 
point  in  the  condenser  where  the  water 
has  the  temperature  assumed. 


**A  discussion  of  the  logarithmic  mean,  and  the  mathematical  derivation  of  it  for  several  cases  will  be 
found  in  Royds:  Heat  Transmission  by  Radiation,  Conduction  and  Convection,  p.  142,  and  in  Hausbrand: 
Evaporating,  Condensing  and  Cooling  Apparatus,  Chapter  I. 
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“Knowing  the  gas  and  water  tempera¬ 
tures  we  can  find  the  temperature  dif¬ 
ferential  at  each  of  these  steps  and  so  ob¬ 
tain  the  average  or  mean  temperature  dif¬ 
ference.  It  will  be  observed  that  this 
takes  no  account  of  the  particular  place 
in  the  condenser  where  these  water  tem¬ 
peratures  occur.  This,  however,  is  un¬ 
necessary  since  the  extraction  of  B.t.u.’s 
is  the  work  done  and  consequently  is  the 
basis  on  which  the  heat  transfer  is  to  be 
calculated,  and  as  the  temperature  as¬ 
sumed  will  be  a  given  number  of  heat 
units  apart,  the  average  will  necessarily 
give  a  true  figure  for  the  average  of  mean 
temperature  difference. 


57000 
5*000 
.  51000 

43000 
45000 
42000 
39000 
36000 
33000 
30000 
27000 
24CC0 
21000 
18000 
15000 
12000. 

9000 
6000 
3000 
0 

Fig.  1.  Curve  for  Determining  Graphically  the 
Mean  Temperature  Difference  Between  Water  and 
Condensing  Crude  Water  Gas. 


“I  will  illustrate  this  by  an  example  as 
follows : 

Saturated  Gas  180°  F.  contains  60,000  B.t.u. 

100°  F.  6,500  B.t.u. 


Extracted  in  Condensation  53,500 

Water  rise  150°  —  70°  =  80° 

B.t.u.  extracted  per  lb.  water  =  80 
Lbs.  water  used  per  M.  cu.ft.  of  gas  = 

53,500 


80 


=  670  lbs. 


“Please  note  that  while  for  clearness  I 
have  calculated  the  pounds  of  water  per 
thousand  and  multiplied  by  the  tempera¬ 
ture  rise  to  obtain  the  B.t.u.’s  given  up  to 
the  water,  it  is  not  necessary  to  do  this 
because  the  B.t.u.’s  extracted  can  be  di¬ 
vided  into  four  equal  parts  since  the  tem¬ 
perature  is  practically  proportional  to  the 
B.t.u. ’s  added.  Of  course  any  number 
of  intervals  can  be  used  instead  of  four, 
which  in  this  case  are  simply  used  to  ex¬ 
plain  the  method. 

“The  reason  the  first  and  last  differen¬ 
ces  are  multiplied  by  one-half,  however, 
is  as  you  undoubtedly  know  because  they 
only  have  half  the  influence  that  the  other 
figures  have  in  accordance  with  the  trape¬ 
zoidal  rule  for  averages.” 

The  same  result  can  be  obtained  graph¬ 
ically  with  the  aid  of  a  drawing  (Figure 
1)  whose  use  is  explained  by  Mr.  Mason 
as  follows : 

“Suppose  it  is  desired  to  cool  gas  from 
the  temperature  ‘D’  to  the  temperature 
‘B’  with  cooling  water  at  an  initial  tem¬ 
perature  ‘A’. 

“The  heat  to  be  extracted  from  the  gas 
is  equal  to  ‘D’ —  ‘B’  on  the  vertical  scale 
of  the  drawing,  which  is  equal  to  the  heat 
acquired  by  the  cooling  water. 

“The  temperature  of  the  cooling  water 
leaving  the  condensers  will  be  represented 
bv  ‘C’  which  is  derived  from  the  number 

s' 

of  pounds  of  cooling  water  used. 

“Draw  the  straight  line  ‘AC’.  If  a 
planimeter  is  available  measure  the  area 
‘A’,  ‘C’,  ‘D’,  ‘B’.  Divide  this  area  by  the 
height  of  the  figure.  This  gives  the  aver¬ 
age  width  of  the  figure,  which,  multiplied 
by  the  scale  of  the  drawing,  gives  the 
average  temperature  difference  between 
gas  and  cooling  water. 

“If  a  planimeter  is  not  at  hand  take  the 
sum  of  a  series  of  scaled  lines,  ‘DC’  plus 


Water  Temp. 

B.t.u.’s 

Transferred  to 
Water 

B.t.u.’s 
in  Gas 

Gas 

Temp. 

Temp. 

Diff. 

Averages 

70 

0 

6500 

100° 

30.0  x  y2  = 

15 

90 

13400 

19900 

145 

55.0  X  1  = 

55 

110 

26800 

33200 

165.5 

55.5  X  1  = 

55.5 

130 

40200 

46600 

174.5 

44.5  X  1  = 

44.5 

150 

53500 

60000 

180 

30.0  X  V2  — 

15 

4/185 

Mean  Temp.  Diff. 

46.25 
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‘EF’  plus  ‘etc.’  plus  ‘AB\  The  average 
of  the  sum  of  these  distances  gives  the 
average  temperature  difference.” 

For  tubular  gas  condenser  practice, 
your  committee  therefore  recommends 
the  method  of  Haug  and  Mason.  Certain 
precautions  must,  however,  be  observed 
when  the  mean  temperatures  differences 
so  derived  are  applied  to  the  determina¬ 
tion  of  overall  transfer  coefficients.  These 
will  be  mentioned  in  the  next  section. 

The  Overall  Transfer  Coefficient 

In  those  complicated  cases  of  heat 
transfer  in  which  it  is  impossible  to  re¬ 
solve  and  evaluate  the  various  coefficients 
involved,  an  experimentally  determined 
overall  coefficient  must  be  used.  This  is 
the  procedure  which  must  be  adopted  in 
the  case  of  the  tubular  gas  condenser. 
From  a  knowledge  of  the  area  of  the  heat 
transfer  surface,  of  the  temperature 
changes  which  the  gas  and  water  under¬ 
go,  and  the  amounts  of  heat  involved,  it 
is  possible  to  derive  by  the  aid  of  the 
mean  temperature  difference  an  overall 
coefficient  which  may  be  used  in  tubular 
gas  condenser  design.  However,  such  an 
overall  coefficient  has  very  limited  valid¬ 
ity.  Thus  it  applies  only  to  temperature, 
humidity,  and  velocity  conditions  on  the 
gas  side  which  are  identical  with  those 
in  the  test  from  which  the  overall  coeffi¬ 
cient  was  derived.  Other  conditions,  such 
as  the  tar  or  pitch  conditions,  may  possi¬ 
bly  limit  the  validity  still  further.  Until 
further  experimental  data  are  available, 
it  is  impossible  to  predict  quantitatively 
the  variation  in  this  overall  coefficient  for 
changes  in  the  above  conditions.  This  re¬ 
port  has  endeavored  to  show  qualitatively 
the  nature  of  the  change  in  the  coefficient 
with  changes  in  these  conditions,  and  to 
emphasize  the  importance  of  further 
knowledge  in  this  field. 

Where  separate  coefficients  can  be  re¬ 
solved,  the  overall  coefficient  is  calculated 


by  adding  the  reciprocals  of  the  separate 
coefficients  and  taking  the  reciprocals  of 
the  sum.  Thus  if  H  were  the  overall  co¬ 
efficient  from  a  gas  to  water  through 
metal  having  clean  surfaces,  Hg  were  the 
coefficient  from  the  gas  to  the  metal,  hm 
the  coefficient  of  conductivity  for  the 
metal,  hw  the  coefficient  from  the  metal 
to  the  water,  then 


hg  hm  hw 

The  case  of  the  tubular  gas  condenser 
is  so  complicated,  however,  that  it  is 
doubtful  whether  or  not  a  complete  set 
of  valid  individual  coefficients  may  ever 
be  determined. 

Some  Related  Problems 

The  satisfactory  performance  of  a  tub¬ 
ular  gas  condenser  presents  a  number  of 
problems  which  at  first  thought  appear 
to  lie  outside  the  province  of  heat  ex¬ 
change,  but  which  should  be  given  con¬ 
sideration  because  of  the  important  ef¬ 
fects  which  they  have  upon  the  rate  of 
heat  exchange.  The  following  sugges¬ 
tions  are  presented  as  illustrations : 

(1)  The  trapping  out  of  entrained 
moisture  ahead  of  the  condenser  in  order 
to  prevent  this  from  reaching  and  adding 
to  the  load  thrown  upon  the  heating  sur¬ 
faces. 

(2)  The  trapping  out  of  coke  and  coal 
dust  in  order  to  prevent  the  thickening 
of  the  deposit  of  tar  on  the  tube  walls. 

(3)  The  removal  of  entrained  tar  and 
pitch  from  ahead  of  the  condenser.  These 
have  a  higher  viscosity  than  those  which 
condense  on  the  water  tubes. 

(4)  That  the  gas  flow  in  the  condenser 
be  upwards  where  possible,  and  especially 
so  in  the  colder  sections.  This  tends  to 
prevent  the  tar  and  water  deposited  on 
the  hotter  portions  of  the  tube  from 
reaching,  warming,  and  building  up  upon 
the  colder  sections.  A  clean  tube  surface 
at  the  lowest  possible  temperature  is  espe¬ 
cially  desirable  at  the  cold  end. 
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REPORT  OF  SUB-COMMITTEE  ON  STUDY  AND  PRESENTATION  OF 
DATA  GATHERED  BY  THE  A.  G.  A.  COMMITTEE  OF  1924 
ON  CONDENSING  AND  SCRUBBING* 


Ralph.  L.  Brown,  Chairman,  Organic  Chemist,  Pittsburgh  Experiment  Station. 


Introduction 


The  1924  committee,  in  initiatingt  the 
work  on  the  development  of  the  sci¬ 
ence  as  well  as  the  art  in  the  condensing 
and  scrubbing  of  manufactured  gas,  sent 
out  a  questionnaire  to  a  considerable 
number  of  gas  plants.  The  replies  to  this 
questionnaire  were  intended  to  acquaint 
the  committee  with  conditions  and  prac¬ 
tice  in  those  processes  in  the  industry. 
The  theoretical  considerations  on  the 
subject  have  been  presented  in  the  report 


of  another  sub-committee,  and  the  con¬ 
siderations  of  this  sub-report  are  to  be 
confined  to  the  data  on  tubular  gas  con¬ 
densers  which  were  collected  by  the  1924 
committee. 

The  Function  of  Condensers 

The  purpose  of  the  series  of  units 
comprising  the  condensing  and  purifying 
system  is  to  remove  those  materials  in  the 


Approximate 
TABLE  I 

Heat  Balance  On  Water  Tubular  Condensers.  From  Data  Collected  by  1924  Committee 
On  Condensing  and  Scrubbing  Equipment 
B.t.u.  in  1000’s  on  an  hourly  basis 


Plant 

4 

9 

11 

12 

IS 

n 

15 

18 

26 

27 

86 

1st 

36 

2nd 

36 

1st 

and 

2nd 

1)  Gained  (W) 

3843 

NF 

1,020 

2,424 

3,469 

15,082 

NF 

1,825 

1,349 

NF 

726  + 

235- 

961 

by  water 

2)  Given  up 

NF 

NF 

1,980 

2,987 

NF 

12,077 

NF 

1,158 

1,250 

149 

102 

806 

908 

by  condensate 

3)  by  gas 

70 

132.8 

46.9 

111.3 

249 

827  + 

91.5 

112 

66 

13 

89 

48 

137 

4)  Sum  (2  +3) 

— 

— 

2,027 

3,098 

— 

12,904 

— 

1,270 

1,316 

162 

191 

854 

1045 

(S) 

5)  W— S 

— 

— 

-1,007 

-674 

— 

+2178 

— 

+555 

+33 

— 

+335 

-619 

-84 

6)  100  (W— S) 

W 

-98.7 

-27.8 

+14.5 

+30.4 

+2.5 

762 

-.377 

-.83 

NF=Insufficient  data 
Summary- 
Total  charted — -23 
Insufficient  data  9 
Balanced  =*=3%  (No.  26) 

Within  =*=6%  total  3  (Based  on  B.t.u.  gained  by  the  cooling  water  in  condensers) 

Total  within  ±  15  %  6 

Total  within  =*=  25%  8 

Remaining  5 

Calculated  on  basis  that 

1)  (a)  B.t.u.  gained  by  water  =  B.t.u.  lost  by  condensate  +B.t.u.  lost  by  gas 

(b)  Radiation  neglected 

2)  1  gallon  water=8.2  lbs.  at  average  condenser  temp. 

3)  1  gallon  average  mixed  condensate=8 . 2  lbs. 

4)  Sp.  Ht.  of  carburetted  water  gas=23  B.t.u. /M  cu.  ft. 

5)  "  ”  of  coal  gas=24  B.t.u. /M  cu.  ft. 


•Published  by  permission  of  the  Director,  U.  S.  Bureau  of  Mines. 
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Approximate 
TABLE  I 


Heat  Balance  On  Water  Tubular  Condensers.  From  Data  Collected  by  1924  Committee 

On  Condensing  and  Scrubbing  Equipment 
B.t.u.  in  1000' s  on  an  hourly  basis 


Plant 

8 

4 

5 

n 

6 

8 

1 

2 

87 

81 

35 

30 

1)  Gained  (W) 

71 

NF 

531 

362 

620 

NF 

100.5 

NF 

1,192 

2,500 

NF 

55 

by  water 

2)  Given  up 

147 

NF 

283 

351  + 

907.5 

NF 

108.2 

NF 

881 

2,050 

730.6 

47.3 

by  condensate 

3)  by  gas 

17 

— 

63 

30.4 

97.  + 

— 

9.8 

79.1 

73.5 

305 

129.7 

15.2 

4)  Sum  (2  +3) 
c 

164 

— 

346 

382 

1,005 

— 

118 

— 

954.5 

2,355 

860.3 

62.5 

o 

5)  W— S 

-93 

— 

+185 

-20 

-385 

— 

-17.5 

— 

+237.5 

+145 

— 

-7.5 

6)  100  (W— S) 

W 

-130.8 

+34.8 

-5.5 

-43.5 

• 

-17.5 

+19.9 

+5.8 

-13.6 

NF=Insufficient  data 
Summary- 
Total  charted — 23 
Insufficient  data  9 
Balanced +3%  (No.  26) 

Within  +  6%  total  4  (Based  on  B.t.u.  gained  by  the  cooling  water  in  condensers) 

Total  within  ±  15%  6 

Total  within  ±  25%  8 

Remaining  5 

Calculated  on  basis  that 

1)  (a)  B.t.u.  gained  by  water  =  B.t.u.  lost  by  condensate  +  B.t.u.  lost  by  gas 
(b)  Radiation  neglected 

2)  1  gallon  water=8 . 2  lbs.  at  average  condenser  temp. 

3)  1  gallon  average  mixed  condensate=8 . 2  lbs. 

4)  Sp.  Ht.  of  carburetted  water  gas=23  B.t.u. /N  cu.  ft. 

5)  ”  ”  of- coal  gas=24  B.t.u. /M  cu.  ft. 


gas,  as  generated,  which  would  otherwise, 
in  the  normal  course  of  distribution,  give 
rise  to  deposits  and  corrosion  as  well  as 
to  interference  with  the  functioning  of 
appliances.  The  cooling  and  condensing 
system  assumes  a  good  proportion  of  this 
work  and  serves  to  prevent  interference 
with  the  operation  of  the  chemical  puri¬ 
fication  units.  The  primary  function  of 
the  system  as  a  whole  is  to  remove  car¬ 
bon  particles  and  all  other  carbonaceous 
materials  which  go  to  constitute  tar,  ex¬ 
cess  steam  and  oil  vapors  over  that  quan¬ 
tity  which  the  gas  will  carry  at  the  tem¬ 
perature  and  pressure  of  the  distributing 
system. 

The  function  of  the  condenser  proper 
is  to  remove  steam  and  tar  by  condensa¬ 
tion  and  contact.  The  means  to  this  end 
is  the  removal  of  heat.  Generally  calcu¬ 
lations  involved  in  the  design,  capacity 
and  efficiency  of  condensers  are  made 
purely  on  the  basis  of  heat  transfer  and 
in  the  absence  of  actual  data  on  water 
and  tar  plus  gas,  steam  table  data  are 
applied  as  approximating  them.  In  the 


study  of  condenser  operation  from  data 
taken  on  condensers  in  practical  opera¬ 
tion,  limitations  necessarily  impose  them¬ 
selves  on  all  attempts  at  comparison  and 
generalization.  This  is  because  plants 
may  be  individually  operated  to  meet 
local  conditions  such  as  varying  types 
and  capacities  found  in  various  units 
other  than  the  tubular  condensers  being 
considered  and  because  of  the  differences 
in  gas  composition  and  tar  content.  There 
are  other  factors  involved  in  securing  the 
required  purification  (condensation,  tar 
removal  and  chemical  purification)  and 
in  different  plants  the  amount  of  the  total 
of  that  work  which  is  thrown  on  the  tub¬ 
ular  condensers  will  vary.  Other  data  such 
as  the  condition  of  the  condensers,  their 
position  relative  to  other  units,  certain 
physical  constants  of  tar,  the  factors  im¬ 
posed  by  films  of  tar,  rust,  etc.,  are  dis¬ 
tinctly  involved  and  by  relationships 
more  or  less  intangible  and  inexact,  if  not 
unknown. 

However,  in  the  absence  of  a  better 
basis,  the  questionnaire  data  on  water 
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TABLE  II — Section  One 

Summary  of  Data  on  Tubular  Gas  Condensers.  Collected  by  1924  Committee  on  Condensing  and  Scrubbing  Equipment. 

American  Gas  Association. 
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TABLE  II — Section  One — Continued 
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*0n  the  assumption  that  the  gas  entering  the  condenser  is  saturated  with  water  vapor — Compared  with  the  values  those  given  in  line  52. 


TABLE  II.  Section  Two 

Summary  of  Data  on  Tubular  Gas  Condensers.  Collected  by  1924  Committee  on  Condensing  and  Scrubbing  Equipment. 
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TABLE  II.  Section  Two — Continued 
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tubular  condensers  have  been  organized 
and  calculations  made  for  the  customary 
derived  values  on  a  straight  heat  transfer 
basis.  The  condensate  has  been  con¬ 
sidered  for  purposes  of  calculation  to 
consist  of  water.  The  resulting  material 
is  presented  in  Tables  1  and  2  for  the 
benefit  and  information  of  the  industry 
rather  than  for  its  deductive  possibilities. 
The  dissimilarity  of  conditions  under 
which  the  condensers  were  being  oper¬ 
ated  and  the  lack  of  balance  in  the  heat 
transfer  as  calculated  in  Table  1  largely 
preclude  deductions  of  value. 

Table  i.  The  data  for  23  plants  re¬ 
ceived  by  the  1924  committee  has  been 
entered  in  the  table.  The  type  of  gas  pro¬ 
duced  in  each  plant  listed  in  line  one  is 
shown  under  the  appropriate  number  in 
Table  2.  It  is  realized  that  the  constants 
used  may  not  be  strictly  accurate  for  all 
cases,  but  they  are  sufficiently  so  for  the 
purposes  of  the  table. 

In  nine  cases  the  data  are  not  complete 
enough  for  a  balance  to  be  drawn.  In 
line  one  there  is  given  the  heat  gained  by 
the  cooling  water  in  passing  through  the 
condenser.  In  lines  2  and  3  there  are 
shown  the  heat  given  up  by  the  con¬ 
densate  and  gas  respectively  as  calculated 
from  the  data.  Using  the  values  of  line 
one  as  the  most  probable  value  the  mag¬ 
nitude  of  disagreement  is  given  in  line  5 
and  the  ratios  of  the  difference  to  the 
heat  removed  by  the  water  times  100  are 
shown  in  line  6.  As  summarized  on  the 
table  the  agreement  in  one  case  is  within 
±3  per  cent,  in  three  cases  within  ±6 
per  cent,  in  six  within  ±15  per  cent  and 
in  eight  within  ±  25  per  cent  and  still 
greater  divergence  is  shown  in  the  others. 
The  agreement  is  thus  not  good  and 
when  considered  with  the  relatively  large 
number  of  plants  whose  data  are  incom¬ 
plete  there  is  not  sufficient  basis  to  permit 


generalizations  or  deductions  of  a  con¬ 
structive  nature  to  be  drawn  from  the 
data  and  derived  values  in  Table  2  which 
follows : 

In  Table  2.  the  data  in  the  first  29  lines 
were  reported  to  the  1924  committee  by 
the  different  plants  which  have  been 
given  a  key  number  as  shown.  Lines  30 
to  54  inclusive  are  derived  values  and 
factors  of  usual  interest  in  considering 
heat  transfer  and  condenser  efficiency.  It 
was  decided  by  the  1925  committee  that, 
as  stated  in  the  report  of  the  sub-com¬ 
mittee  on  theory,  the  logarithmic  mean 
temperature  difference  does  not  hold  for 
the  condensers  under  consideration.  It 
was  thought  by  the  committee  that  the 
mean  temperature  difference  as  arrived 
at  by  the  method  of  Haug  and  Mason 
was  more  accurate  and  should  be  used. 
Accordingly  the  mean  values  calculated 
by  this  latter  method  are  given  in  line 
40b  and  since  the  values  for  B.t.u.  per 
square  foot  per  hour  per  °F.  depend  on 
the  mean  temperature  differences  the 
heat  transfer  figures  based  on  the  Haug 
and  Mason  mean  are  given  in  line  48b. 
The  logarithmic  mean  (40a)  and  the  heat 
transfer  figure  (48a)  based  on  it  have 
been  left  in  the  table  in  order  that  com¬ 
parisons  may  be  made  in  the  cases  in 
which  the  various  degrees  of  divergence 
occur. 

The  variation  in  the  total  condensate 
per  M.  cubic  feet  of  gas  (line  33)  assum¬ 
ing  the  data  involved  is  accurate,  is  note¬ 
worthy  and  is  indicative  of  the  variation 
in  conditions  under  which  condensers  are 
operated. 

The  degree  of  saturation*  of  the  gases 
at  the  inlet  of  the  condensers,  as  indicated 
in  the  values  of  line  52,  presents  some  in¬ 
teresting  figures. 

In  the  case  of  the  other  derived  values 
their  divergent  character  is  marked  and 


*Based  on  the  assumption  that  mists  are  negligible. 
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undoubtedly  indicative  of  the  divergence 
in  operating  conditions  and  practice  in 
condensers  in  the  industry.  It  is  felt  that 
constructive  studies  on  heat  transfer  and 


other  factors  involved  in  condenser  effi¬ 
ciency  can  best  be  made  where  all  vari¬ 
ables  and  conditions  are  known  and  can 
be  controlled. 
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ECONOMIC  FACTORS  IN  GAS  CONDENSING  AND  THEIR 
INFLUENCE  ON  CONDENSER  DESIGN 


J.  S.  Haug,  Chairman,  Sub-committee  on  Economics  of  the  Layout  and  Design  of 

Modern  Tubular  Condenser,  Philadelphia,  Pa. 


Definitions 


Condensing  in  gas  manufacture  may 
be  defined  very  simply  as  the  removal  of 
heat.  As  gas  comes  from  the  generating 
apparatus  it  is  hot  and  contains  t  large 
volumes  of  condensible  vapors  which 
must  be  removed  before  the  gas  can  be 
purified  and  delivered  to  the  customer. 
Since  these  vapors  act  as  perfect  gases  at 
these  temperatures  they  cannot  be  ex¬ 
tracted  by  ordinary  means  until  they  are 
condensed  by  the  removal  of  heat,  and 
so  changed  into  liquids. 

A  definition  should  here  be  made  of 
the  word  “vapor”  to  distinguish  it  from 
“mist”,  since  there  is  frequently  much 
confusion  of  these  two  terms.  A  vapor  is 
a  gas.  A  mist  is  a  finely  divided  liquid 
mechanically  carried  by  a  gas. 

As  an  example,  water  at  atmospheric 
pressure  and  at  ordinary  temperatures 
may  exist  in  air  or  in  manufactured  gas 
either  as  a  vapor  or  as  a  mist.  The  change 
from  the  condition  of  vapor  to  that  of 
mist  is  caused  by  the  removal  of  latent 
heat  of  evaporation  which  at,  say,  160° 
F.,  amounts  to  1000  heat  units  per 
pound. 

In  condensing,  therefore,  these  vapors 
are  transformed  into  liquids  which  in 
part  agglomerate  and  pass  into  the  bot¬ 
tom  of  the  condenser  and  from  thence 
to  the  seal  pot  and  in  part  are  discharged 
from  the  condenser,  suspended  in  the  gas 


as  mist,  to  be  later  extracted  by  other 
means. 

The  extraction  or  elimination  of  con¬ 
densate  is  strictly  speaking  no  part  of 
the  condensing  function,  although  it  does 
occur  in  part  incidentally  by  agglomera¬ 
tion  through  impingement  on,  and  scrub¬ 
bing  action  of,  the  condensing  surfaces. 

There  has  been  considerable  discussion 
of  the  merits  of  so-called  “slow  conden¬ 
sation”  as  against  so-called  “quick  con¬ 
densation.”  A  study  of  the  features  of 
these  two  methods  fails  to  disclose  that 
time  plays  any  part  in  distinguishing  be¬ 
tween  them. 

The  feature  of  “slow  condensation” 
seems  to  be  the  use  of  two  or  more 
stages  in  the  process,  condensation  being 
extracted  from  the  gas  between  stages. 
In  “quick  condensation”,  however,  there 
is  no  attempt  to  extract  the  entrained 
liquids  until  condensation  is  completed, 
which  means  that  such  liquids  as  do  not 
drop  out  by  friction,  are  carried  along  as 
a  mist  in  the  gas  during  the  condensing 
process. 

The  first  method  was  very  popular 
when  candle  power  was  the  governing 
requirement  since  it  was  considered  that 
the  entrained  tar  vapors  would  absorb 
illuminants  during  the  condensing  process 
and  so  reduce  the  candle  power.  Since 
the  heat  unit  basis  has  come  into  general 
use  the  so-called  “slow  condensation”  has 
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been  virtually  abandoned  in  favor  of 
‘‘quick  condensation.” 

In  coal  gas  work  particularly  the  latter 
possesses  an  advantage  in  providing  an 
ideal  naphthalene  solvent  in  a  finely  di¬ 
vided  state  in  the  gas.  There  is  abundant 
evidence  that  works  suffering  from 
naphthalene  trouble  when  using  two 
stage  condensation  found  their  troubles 
relieved  when  they  went  to  single  stage 
condensation,  thus  permitting  the  tar  fog 
to  act  as  naphthalene  solvent  until  the 
condensation  process  was  completed.* 

Reasons  for  Condensing 

The  question  might  conceivably  be 
asked:  “Why  is  thorough  condensation 
at  the  gas  works  so  important?”  The 
answer  is  a  matter  of  economics. 

Condensing  is  the  most  economical 
method  of  accomplishing  the  necessary 
object  of  delivering  gas  to  a  consumer 
which  he  can  burn.  If  condensers  are  not 
used  the  gas  will  be  cooled  ultimately 
through  radiation  from  holders  and  dis¬ 
tribution  system,  principally  in  the  latter, 
but  the  deposition  of  liquids  and  solids  in 
the  system  will  involve  an  excessive  dis¬ 
tribution  expense. 

In  water  gas  plants  insufficiently  con¬ 
densed  gas  will  deposit  oily  tar  in  the 
oxide,  impairing  the  purifying  capacity 
and  rendering  frequent  replacement  of 
oxide  necessary.  In  most  plants  where 
trouble  of  this  kind  is  being  experienced 
the  money  that  is  actually  being  spent  to 
replace  spoiled  oxide  would  be  sufficient 
to  pay  back  the  installation  cost  of  an 
adequate  condensing  plant  in  a  short 
period  of  time  to  say  nothing  of  carrying 
the  operating  costs  of  such  a  condensing 
plant. 

It  should  be  remembered  in  consider¬ 
ing  the  deposition  of  tar  in  purifier  boxes 


that  tar  extraction  is  not  the  only  answer. 
The  gas  must  first  be  cooled  to  a  suffi¬ 
ciently  low  temperature  that  the  tar  oils 
are  condensed  to  a  liquid  form.  '  In  this 
state  they  are  carried  along  as  tar  fog 
or  tar  mist. 

If  the  gas  is  not  sufficiently  cooled  the 
tar  extractors  or  Cottrell  precipitators 
will  take  out  such  tar  as  is  already  lique¬ 
fied  and  further  cooling  after  leaving  the 
tar  extractor  will  produce  the  additional 
liquefaction  of  tar  which  will  be  de¬ 
posited  in  the  oxide.  Insufficient  con¬ 
densing  is  the  main  source  of  oxide 
trouble  in  most  cases. 

With  coal  gas  plants  in  addition  to  the 
saving  in  purification  there  is  also  the 
saving  of  tar  and  ammonia,  the  recovery 
of  which  requires  efficient  condensation. 

The  installation  of  proper  condensing 
facilities  results  in  a  reduction  in  back 
pressure  troubles  and  smaller  mains  can 
be  used  or  existing  mains  increased  in 
capacity.  Smaller  exhausters  may  be 
used  taking  less  power  for  operation  or 
existing  exhausters  may  be  run  slower 
with  savings  in  power  and  upkeep. 

If  a  water  gas  condenser  is  installed 
before  the  relief  holder  a  holder  of  half 
the  capacity  can  be  used  or  existing  small 
holders  can  be  increased  in  working  ca¬ 
pacity,  and  total  works  storage  increased 
as  well.** 

Resin  or  gum  trouble  has  recently  been 
the  cause  of  heavy  expenses  in  the  dis¬ 
tribution  system  due  to  clogging  of  serv¬ 
ices,  stoppages  of  appliances  and  damage 
to  consumers’  meters.  In  the  case  of 
consumers’  meters  the  resin  hardens  the 
diaphragms  making  them  run  fast,  then 
causing  the  valves  to  stick  making  the 
meters  run  slow,  finally  cracking  the  dia¬ 
phragms  putting  the  meter  entirely  out 
of  operation. 


*Gas-Age  Record,  Dec.  23,  1922,  “Notes  on  Small  Plant  Operation.” 

**See  Discussion  by  the  writer,  1922  A.  G.  A.  Proceedings,  Technical  Session,  page  377. 
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Thorough  condensation  while  not  of¬ 
fered  as  a  cure  for  gum  trouble  has  as¬ 
sisted  in  the  reduction  of  complaints 
from  this  source.  In  one  case  that  came 
to  the  writer’s  knowledge  the  gas  burners 
serving  a  linotype  machine  were  so  fre¬ 
quently  stopped  up  that  on  several  oc¬ 
casions  it  became  almost  impossible  to 
get  out  the  newspaper  edition.  The  con¬ 
densing  facilities  which  were  previously 
inadequate  at  this  plant  were  properly 
reinforced  and  this  trouble  was  soon  re¬ 
duced. 

Means  of  Condensing 

There  are  four  chief  methods  of  dis¬ 
posing  of  the  heat  of  condensation  which 
may  be  briefly  summarized  as  follows : 

Air.  The  method  of  cooling  by  air  is 
perhaps  the  oldest  of  all  the  methods  and 
was  at  one  time  extensively  used  in  coal 
gas  practice.  The  foul  main  was  some¬ 
times  carried  at  least  once  around  the 
retort  house  and  in  addition  large  banks 
of  gas  piping  were  installed  in  the  yard 
through  which  the  gas  traveled  giving  up 
its  heat  to  the  air. 

Later  on  primary  condensers  were  fre¬ 
quently  made  with  large  tubes  and  chim¬ 
neys  through  which  the  air  was  drawn 
up  by  natural  draft.  Owing  to  the  low 
specific  heat  of  air  and  the  difficulty  of 
obtaining  a  sufficient  flow  of  air  through 
the  air  condensers  they  were  necessarily 
very  large  and  cumbersome  and  required 
a  high  investment.  It  is  safe  to  say  that 
condensation  by  air  is  now  virtually  ob¬ 
solete. 

Water.  Condensation  by  means  of 
water  is  the  method  that  finds  the  widest 
use  and  which  will  be  described  in  fur¬ 
ther  detail  later  on. 

Combination  of  Air  and  Water.  This 
is  the  method  which  is  used  in  washer 


cooler  installations  where  the  condensing 
liquor  is  circulated  through  coils,  the 
cooling  water  trickling  over  the  coils, 
part  of  the  water  evaporating.  This  is 
also  widely  used  at  the  present  time. 

Methods  involving  this  principle  have 
also  been  used  whereby  water  is  allowed 
to  trickle  down  the  inside  of  air  condens¬ 
ers,  the  draft  partially  evaporating  the 
water.  This  particular  method  is  now 
obsolete. 

Mechanical  Refrigeration.  This  is  oc¬ 
casionally  found  economically  advisable 
particularly  in  coal  gas  plants  to  cool  the 
gas  to  a  lower  temperature  than  the  tem¬ 
perature  of  the  water  available  for  con¬ 
densing  purposes. 

The  reasons  for  this  are  the  more  com¬ 
plete  extraction  of  ammonia  and  the 
stronger  ammoniacal  liquor  obtained. 

The  chief  cost  of  this  method  is  the 
fixed  charge  on  the  plant  which  is  shut 
down  in  the  winter  and  in  the  cooler 
months.  The  operating  charges  are  not 
excessive  since  the  bulk  of  the  condensa¬ 
tion  is  done  with  available  water  supply, 
leaving  only  the  tail  end  to  be  done  by 
mechanical  refrigeration  where  the  heat 
to  be  removed  per  thousand  feet  of  gas  is 
very  small  in  quantity. 

Sources  of  Water  Supply  and  Factors  to 
Be  Considered 

The  main  sources  of  water  supply  for 
condensing  purposes  are  rivers  or  streams 
adjacent  to  the  plant,  artesian  wells,  city 
water,  or,  in  the  case  of  gas  works  on 
the  seaboard,  sea  water  or  brackish 
water. 

The  most  convenient  economical  sup¬ 
ply  is  of  course  from  an  adjacent  river 
or  stream,  because  practically  the  only 
cost  involved  is  that  of  pumping  the 
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water,  which  means  comparatively  small 
investment  charge,  the  fixed  charges  on 
which  plus  the  actual  cost  of  doing  the 
pumping  and  attendance  constitute  the 
total  cost  of  the  water.  In  the  fixed 
charges  must  be  included  of  course  the 
investment  charges  for  installation  of  the 
proper  water  intake,  pump  house,  pumps 
and  foundations,  electrical  connections, 
steam  supply  lines  and  water  mains. 

In  the  case  of  the  artesian  well  there  is 
the  cost  of  sinking  the  well,  which  will 
increase  the  total  investment  to  a  figure 
somewhat  more  than  the  figure  when 
pumping  from  a  stream.  The  use  of 
artesian  well  water  presupposes  the  ex¬ 
istence  of  ample  underground  water  sup¬ 
ply  of  a  proper  grade  of  water.  If  it  is 
necessary  to  sink  a  number  of  wells  to 
get  a  sufficient  supply,  there  is  of  course 
danger  that  the  supply  may  run  out  at 
some  future  time.  Also  there  is  an  ad¬ 
ditional  cost.  The  depth  at  which  the 
water  stratum  is  located  is  also  an  im¬ 
portant  factor  in  determining  the  instal¬ 
lation  cost.  However,  on  the  whole,  the 
cost  of  artesian  well  water,  where  a  good 
supply  is  available,  should  not  be  much 
more  than  the  cost  of  pumping  from  a 
stream. 

City  water  is  the  most  expensive  of  all 
waters  to  use  because  the  water  charges 
must  generally  include  the  cost  of  puri¬ 
fying  and  distributing  water  for  some 
distance  under  a  higher  pressure  than  is 
necessary  for  condenser  service  and  of 
course  this  costs  more.  City  water  is 
generally  clean,  which  would  tend  to  re¬ 
duce  cost  of  condenser  cleaning,  and  it  is 
generally  suitable  for  boiler  feed  pur¬ 
poses  so  that  this  is  an  important  consid¬ 
eration  because  the  hot  water  supply 
from  the  condenser  overflow  forms  a 
valuable  supply  for  this  purpose. 

It  might  be  said  with  advantage  at  this 
point  that  gas  works  have  been  spending 


money  for  years  in  pumping  water  to  ex¬ 
tract  heat  which  is  afterward  thrown 
away,  and  at  the  same  time  coal  is  being 
burned  to  generate  heat  in  steam  for  gas¬ 
making  purposes.  The  use  of  condenser 
overflows  for  boiler  feed  supply  would 
save  even  in  small  gas  works  many  tons 
of  coal  per  year  because  the  exhaust 
steam  that  is  used  to  heat  the  feed  water 
in  feed  water  heaters  can  be  used  for 
other  gas-making  purposes. 

It  is  understood  that  it  is  desirable  to 
heat  the  feed  water  to  a  higher  tempera¬ 
ture  than  that  at  which  the  condenser 
water  leaves  the  condenser,  but  it  is  quite 
evident  that  the  amount  of  steam  to  do 
this  will  be  a  fraction  of  the  amount  of 
steam  which  would  be  required  to  heat 
cold  water  to  the  same  temperature. 

In  the  case  of  gas  works  located  on 
the  seaboard  the  cheapest  water  available 
is  generally  sea  water  which  is  usually 
quite  clean,  except  in  particular  locations 
where  a  harbor  might  be  polluted  with 
sewage. 

There  are  also  gas  works  situated  on 
rivers  adjacent  to  the  ocean  where  the 
tide  comes  up  sufficiently  far  to  render 
the  water  partly  salt  or  brackish.  This 
water  is  suitable  for  condensing  purposes 
providing  condensers  are  used  which  will 
resist  the  action  of  salt  water. 

Another  possible  source  of  partial  cool¬ 
ing  effect  in  the  winter  time  is  the  water 
in  the  gas  holder  tanks.  Here  is  another 
case  where  coal  is  burned  in  almost  all 
gas  works  to  generate  steam  to  keep  the 
tank  and  cups  of  gas  holders  from  freez¬ 
ing  while  at  the  same  time  the  condenser 
overflow  water,  which  could  easily  keep 
the  holders  warm,  is  being  thrown  away. 
There  is  nothing  new  about  heating  hold¬ 
er  tanks  and  cups  with  hot  water.  It  has 
been  done  successfully  in  a  number  of 
cases. 
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The  use  of  holder  water  is  mentioned 
more  as  a  source  of  gas  works  economy 
allied  with  the  condensing  problem  than 
as  an  alternative  supply  of  condensing 
water  because  it  would  not  begin  to  do 
the  work  of  condensing.  If  the  water  in 
a  given  works  would  circulate  from  the 
holders  through  the  condensers,  no  other 
condensing  water  being  used,  it  would 
be  only  a  matter  of  a  few  weeks  before 
the  water  was  too  hot  to  do  any  cooling 
whatever. 

The  use  of  holder  water  in,  for  in¬ 
stance,  a  special  condenser  would  cer¬ 
tainly  save  boiler  fuel  and  incidentally 
somewhat  reduce  the  load  on  the  con¬ 
densing  plant. 

Types  of  Condenser  Plant 

The  washer  cooler  with  pipe  cooling 
coils  is  used  quite  widely  at  the  present 
time.  In  this  method  the  gas  ascends 
through  a  tall  cylindrical  tower  generally 
filled  with  wooden  grids  and  is  washed 
and  cooled  in  a  descending  stream  of  cir¬ 
culating  liquor.  This  liquor  is  then  cooled 
by  pumping  through  a  bank  of  cooling 
coils  over  which  cooling  water  trickles. 

This  type  of  condensing  plant  has  been 
very  successful  and  it  was  fully  described 
in  papers  presented  to  the  American  Gas 
Association  at  the  1922  Convention,  so 
that  it  will  not  be  further  described  here. 

A  similar  type  of  condensing  plant  is 
the  washer  cooler  with  a  cooling  tower 
or  cooling  pond.  In  this  case  the  circu¬ 
lating  liquor  instead  of  being  passed 
through  cooling  coils  is  sprayed  into  the 
top  of  a  cooling  tower  cooled  by  an  as¬ 
cending  current  of  air  which  is  pumped 
Into  the  base  of  the  tower  by  forced 
draft  fans  or  is  drawn  in  by  natural 
draft.  In  the  case  of  the  pond  the  liquor 
is  simply  sprayed  into  the  air  by  vertical 
sprays  distributed  over  the  pond,  evap¬ 
oration  cooling  the  liquor  to  a  point 
where  it  can  be  used  over  again. 


This  type  of  plant  is  open  to  the  ob¬ 
jection  that  the  circulating  liquor  gives 
up  to  the  cooling  air  certain  constituents 
which  create  objectionable  odors  in  the 
neighborhood  and  in  the  case  of  one  large 
plant  led  to  an  abandonment  of  this 
method  and  the  installation  of  a  tubular 
condensing  plant. 

For  the  cooling  and  cleaning  of  dirty 
gases  such  as  producer  gas  or  gases  con¬ 
taining  sulphurous  acid  and  carbonic  acid 
such  as  blue  gas,  the  scrubber  is  used 
alone,  being  sprayed  with  cool  water  at 
the  top.  The  heated  and  dust  laden  water 
at  the  base  of  the  tower  is  allowed  to  run 
to  waste. 

• 

Producer  gas  contains  large  quantities 
of  dust  as  well  as  sulphurous  acid  so  that 
this  liquor  cannot  be  recirculated  as  the 
acid  condition  increases  in  concentration 
to  a  point  where  it  will  attack  pumps, 
pipe  lines,  etc.  The  same  applies  to  blue 
gas  to  a  lesser  extent.  Blue  gas  contains 
both  C02  and  S02  and  since  there  is  no 
tar  to  form  a  protective  coating  these 
gases  in  solution  rapidly  attack  steel  sur¬ 
faces. 

It  is  true  that  blue  gas  is  the  base  of 
carburetted  water  gas  and  that  tubular 
condensers  with  steel  tubes  are  used  very 
successfully  in  carburetted  water  gas 
work.  In  this  case  practically  no  deteri¬ 
oration  occurs  on  the  gas  side  of  the  tube, 
no  doubt  due  to  the  film  of  oily  tar  which 
protects  the  metal  from  the  acid  condi¬ 
tions  described. 

For  blue  gas  and  producer  gas  work, 
however,  the  simple  scrubber  is  the  pre¬ 
ferred  type  of  condensing  apparatus. 

The  water-cooled  tubular  condenser  is 
a  type  of  gas  condensing  apparatus  which 
has  stood  the  test  of  time.  Since  the 
washer  cooler  with  cooling  coils,  which 
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is  the  other  principal  type  of  condenser, 
was  fully  described  two  years  ago  as 
stated  above,  the  tubular  condenser  is  to 
be  specially  considered  in  this  report. 

The  tubular  condenser  has  been  fairly 
well  standardized  in  form  and  usually 
consists  of  sheet  steel  shell,  open  at  the 
top,  with  two  horizontal  tube  sheets,  one 
approximately  two  feet  from  the  bottom 
and  the  other  about  the  same  distance 
from  the  top,  dividing  the  shell  into  three 
spaces,  the  space  between  tube  sheets 
being  filled  with  vertical  steel  tubes 
which  are  expanded  into  the  upper  and 
lower  tube  sheets,  making  a  gas-  and 
water-tight  joint  as  in  boiler  practice. 

The  best  practice  calls  for  the  water 
to  be  circulated  through  the  tubes  so  that 
the  top  and  bottom  compartments  are 
water  compartments  and  in  the  inter¬ 
mediate  compartment  the  gas  is  admitted 
around  the  tubes,  the  water  passing 
through  the  tubes. 

The  modern  tubular  condenser  is  an 
efficient  piece  of  apparatus  and  while  not 
pretending  to  wash  the  gas  possesses  a 
number  of  important  advantages. 

The  only  piece  of  moving  machinery 
that  is  required  to  keep  it  operating  is 
the  water  service  pump,  which  is  general¬ 
ly  the  same  pump  that  supplies  the  rest 
of  the  works  with  water,  so  that  there  is 
no  special  attendance  required  on  account 
of  the  condenser.  There  is  no  subsidiary 
apparatus  for  which  ground  space  or 
housing  space  must  be  found  and  it  is 
compact  in  size  and  clean  in  operation. 
With  a  thermostatic  control  it  may  be 
said  to  be  completely  automatic  in  opera¬ 
tion. 

Efficiency  of  Condensers  and  Features  of 
Design 

The  efficiency  of  a  condenser,  every¬ 
thing  else  being  equal,  may  be  considered 


as  directly  proportional  to  the  heat  trans¬ 
fer  obtained.  The  unit  of  heat  transfer 
is  generally  expressed  as  B.t.u.’s  per 
hour  per  sq.ft,  of  condensing  surface  per 
degree  F.  This  unit  takes  cognizance  of 
the  fact  that  the  total  heat  transferred  in 
the  condenser  (which  is  the  work  done 
in  condensing)  is  directly  proportional  to 
the  number  of  sq.ft,  of  condensing  sur¬ 
face,  to  the  time  which  elapses  and  to  the 
temperature  differential  from  one  side  of 
the  condensing  surface  to  the  other. 

It  should  be  clearly  understood  that 
there  is  no  such  thing  as  a  fixed  value  of 
heat  transfer  applicable  to  all  conditions 
of  gas  condensing.  If  this  were  the  case 
there  would  be  no  hope  whatever  of  im¬ 
proving  the  efficiency  of  condensers  be¬ 
cause  the  only  way  in  which  condensers 
can  be  improved  in  efficiency  is  to  in¬ 
crease  the  value  of  the  heat  transfer. 

The  impression  that  there  is  such  a 
fixed  heat  transfer  is  curiously  prevalent, 
however,  throughout  the  gas  business 
and  this  may  be  one  of  the  reasons  why 
little  attempt  has  been  made  heretofore 
to  improve  the  efficiency  of  gas  condens¬ 
ers. 

The  heat  transfer  is  limited  by  the 
resistance  of  the  condensing  surface  to 
the  passage  of  heat.  This  resistance  is 
composed,  roughly  speaking,  of  three 
elements. 

(1)  Resistance  of  the  gas  and  tar  film 
on  the  gas  side  which  is  fairly  great. 

(2)  Resistance  to  transfer  of  heat  of 
the  metal  itself,  which  is  very  small. 

(3)  Resistance  of  the  water  film  on 
the  other  side  of  the  condensing  surface. 

The  resistance  of  the  metal  itself  can¬ 
not  be  changed,  but  as  this  is  very  small 
it  imposes  practically  no  limitation.  The 
resistances  of  the  gas  and  tar  film  and  of 
the  water  film  on  the  contrary  are  corn- 
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paratively  high  and  these  resistances  can 
be  definitely  reduced  by  proper  design. 

The  resistance  of  the  gas  and  tar  film 
depends  upon  the  thickness  of  this  film. 
The  resistance  of  the  water  film  depends 
likewise  upon  the  thickness  of  the  water 
film.  If  these  film  thicknesses  are  re¬ 
duced  the  resistance  to  heat  transfer  will 
likewise  be  reduced  and  the  heat  trans¬ 
ference  will  be  proportionately  increased. 

The  thickness  of  these  films  depends 
upon  the  velocities  of  the  fluids  con¬ 
cerned.  With  a  sluggish  flow  in  the 
condensers  the  films  are  thick.  As  the 
velocities  are  increased  the  films  tend  to 
be  “scoured”  away  by  the  rush  of  the 
fluids  so  that  the  thickness  is  reduced  and 
therefore  resistance  to  heat  transfer  re¬ 
duced. 

Nearly  all  of  the  older  condensers 
were  designed  with  the  idea  of  “slow 
condensation”  and  consequently  the  flow 
through  these  condensers  was  extremely 
sluggish,  the  efficiencies  being  corres¬ 
pondingly  low.  In  coal  gas  work  there 
were  the  large  rectangular  condensers 
with  large  tubes,  perhaps  a  few  passes, 
but  very  little  attempt  to  baffle  the  gas 
and  water  flow. 

In  water  gas  practice  the  most  familiar 
condenser  was  the  upright  cylindrical 
type  with  relatively  large  tubes.  In  this 
condenser  both  the  water  and  the  gas 
made  one  pass,  generally  in  a  counter- 
current  direction  (which  of  course  is  the 
most  efficient  method)  and  if  increased 
condenser  capacity  was  required  banks  of 
these  condensers  were  installed,  all  in 
parallel. 

In  some  cases  these  condensers  were 
installed  partly  in  parallel  and  partly  in 
series  which  of  course  was  an  improve¬ 
ment  because  it  can  be  easily  demon¬ 


strated  that  with  two  condensers  in  series 
cooling  a  given  amount  of  gas,  the  ve¬ 
locity  of  gas  and  water  is  twice  a.s  much 
as  if  the  same  amount  of  gas  and  water 
were  passed  through  the  same  two  con¬ 
densers  in  parallel.  Since  the  gas  and 
water  films  would  be  reduced  in  thickness 
a  greater  heat  transfer  would  be  obtained 
with  the  series  arrangement.  In  some 
cases  as  many  as  four  condensers  were 
put  in  series  with  of  course  improved 
results.  In  isolated  cases,  also,  con¬ 
densers  with  a  number  of  passes  were 
used,  but  this  was  apparently  the  work 
of  individuals  and  its  significance  was  not 
very  widely  realized. 

It  will  be  evident  from  the  above  that 
the  multipass  condenser  is  the  one  that 
will  give  the  highest  efficiency  and  that 
modern  condensers  should  be  designed 
along  these  lines.  There  is,  however,  a 
limit  in  that  the  multipass  construction  is 
more  complicated  and  expensive  to  build, 
so  that  a  mean  must  be  arrived  at  which 
might  be  described  as  maximum  effi¬ 
ciency  at  minimum  cost. 

Tubular  condensers  water-cooled  with 
water  around  tubes  were  used  quite  fre¬ 
quently  in  the  early  days  of  water  gas 
manufacture  and  this  design  was  prob¬ 
ably  based  on  the  idea  that  the  gas  space 
required  more  frequent  cleaning  than  the 
water  space,  which  however,  is  not  the 
case.  It  is  open  to  serious  objection  as 
follows. 

It  is  almost  impossible  to  clean  the  ac¬ 
cumulations  of  mud  and  scale  from  such 
a  condenser  due  to  inaccessibility  of  the 
mud  covered  surfaces.  The  writer  has 
seen  condensers  of  this  type  which,  when 
dismantled,  proved  to  be  half  full  of 
mud. 

Condensers  of  this  type  must  be  de¬ 
signed  to  resist  water  pressure  for  the 
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whole  distance  between  the  tube  sheets. 
This  makes  a  very  much  weaker  con¬ 
denser  for  the  same  thickness  of  metal 
than  the  type  to  be  described  with  the 
water  inside  the  tubes,  where  the  bottom 
water  chamber  is  of  minimum  height  and 
reinforced  by  tube  plate  and  bottom. 

Condensers  with  water  around  the 
tubes  contain  water  from  tube  sheet  to 
tube  sheet,  and  as  this  water  is  cooler 
than  the  air  they  are  very  apt  to  “sweat” 
in  warm  weather.  This  causes  rapid 
destruction  of  the  paint  work  and  rusting 
of  the  shell  and  involves  necessity  for 
frequent  cleaning  and  painting. 

The  tubular  condenser,  water-cooled, 
with  water  inside  tubes  and  gas  around 
the  tubes  is  the  type  of  tubular  condenser 
which  is  almost  universally  used  today, 
being  strong  in  construction  and  easy  to 
maintain  and  clean. 

It  is  possible  to  clean  such  a  condenser 
when  built  with  an  open  top,  which  is 
almost  always  the  case,  without  taking  the 
condenser  out  of  service,  by  using  a 
metal  brush  such  as  is  used  for  cleaning 
boilers.  It  is  a  simple  matter  to  insert 
the  brush  from  the  top  of  the  condenser 
down  through  each  tube  in  succession, 
the  condensing  water  carrying  away  the 
mud  which  is  removed  from  the  surfaces. 

With  this  type  of  condenser  there  is 
also  a  slight  gain  in  that  the  surface  of 
the  shell  is  available  for  cooling  the  gas 
by  radiation  and  convection  of  air. 

Small  tubes  are  also  more  efficient  than 
large  tubes  for  the  reason  that  with  a 
given  surface  in  small  tubes  the  water 
velocity  is  bound  to  be  higher  than  with 
the  same  surface  in  large  tubes.  As  the 
tube  size  is  reduced  the  cost  per  sq.ft,  of 
cooling  surface  increases  to  a  point 
where  it  is  uneconomical  to  use  smaller 


sizes.  The  tubes  must  not  be  made  so 
small  that  they  are  liable  to  stop  up  with 
mud  and  require  too  frequent  cleaning, 
which  is  apt  to  be  neglected,  particularly 
in  small  works.  This  is  another  point 
where  judgment  in  tube  size  enters  in. 

Too  great  a  ratio  of  length  to  diameter 
of  tubes  must  not  be  employed  because 
otherwise  the  tubes  do  not  have  sufficient 
mechanical  strength  and  are  liable  to 
buckle  on  account  of  expansion  and  con¬ 
traction,  frequently  having  to  sustain 
column  loading.  This  indicates  another 
practical  limitation. 

In  the  design  of  condensers  attention 
must  be  paid  to  the  arrangement  of  baf¬ 
fles  and  tube  spacing  so  that  too  much 
back  pressure  is  not  created  by  the  pas¬ 
sage  of  gas.  A  certain  amount  of  back 
pressure  is  necessary  for  efficient  heat 
transference  so  that  the  velocity  of  the 
gas  in  the  condenser  will  be  maintained 
as  referred  to  in  the  discussion  of  the 
resistance  of  the  gas  film.  Judgment 
must  enter  into  the  decision  as  to  how 
much  back  pressure  to  allow. 

High  enough  free  board  must  be  al¬ 
lowed  on  the  upper  water  compartment 
of  the  condenser  so  that  the  water  can  be 
passed  through  the  condenser  without 
any  danger  of  overflowing  and,  needless 
to  say,  proper  size  inlet  and  outlet  water 
connections  must  be  provided  to  pass  the 
water. 

Valved  connections  must  also  be  pro¬ 
vided  to  drain  the  condenser  for  repairs 
and  sufficient  number  of  overflows  at  the 
bottom  of  the  gas  space  to  carry  away 
condensation  into  the  seal  pot. 

Every  condenser  should  be  provided 
with  thermostatic  temperature  regula¬ 
tion  since  it  is  by  this  means  only  that 
proper  operating  temperatures  may  be 
maintained  in  the  works  and  economy  in 
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water  consumption  obtained.  Condensers 
which  do  not  have  such  temperature  reg¬ 
ulation  but  are  regulated  by  hand  are 
subject  to  the  accident  of  having  water 
valves  left  open  when  the  plant  is  shut 
down  or  of  excessive  amounts  of  water 
passing  through  when  comparatively 
small  amounts  of  gas  are  being  con¬ 
densed,  which  means  very  high  water  or 
power  bills. 

Indicating  thermometers  are  very  use¬ 
ful  on  both  the  water  and  gas  inlet  and 
outlet  and  wherever  possible  a  recording 
thermometer  should  be  placed  on  the  gas 
outlet  of  the  condenser.  This  will  tell 
at  a  glance  whether  everything  is  work¬ 
ing  properly  or  not. 

Two  pictures  which  are  reproduced 
herewith  show  the  general  appearance 
and  features  of  design  of  a  modern  con¬ 


denser  plant.  Figure  No.  1  is  taken  from 
the  gas  outlet  end  from  ground  level,  and 
Figure  No.  2  shows  the  same  end  from 
a  higher  level. 

Figure  No.  1  shows  the  large  breech¬ 
ings  which  form  the  inlet  and  outlet  gas 
connections  on  the  condensers.  These  are 
important  in  reducing  pressure  loss 
through  the  condensers  as  the  losses  in 
most  condensers  occur  just  where  the 
inlet  and  outlet  connections  are  blocked 
by  the  tubes. 

It  will  be  noted  in  Figure  No.  2  that 
covers  are  provided  above  the  condens¬ 
ers.  These  are  sometimes  used  where  the 
condensers  are  in  the  neighborhood  of  a 
generator  house  to  keep  the  fine  breeze 
and  dust  coming  out  from  the  stacks  ac¬ 
cumulating  on  top  of  the  tube  sheets.  The 
outlet  valves  are  operated  from  the  top 
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platforms.  The  inlet  valves  are  motor 
operated  with  remote  control. 

The  installation  shown  was  designed 
for  a  capacity  of  30,000,000  cu.ft.  of 
water  gas  per  day. 

Cost  of  Condensing 

The  cost  of  condensing  may  be  divided 
somewhat  as  follows: 

Interest  on  Investment  and  Taxes. 

Repairs  (retubing,  painting). 

Cleaning. 

Depreciation. 

Cost  of  Water. 

It  is  impossible  to  assign  fixed  values  to 
each  of  these  items  of  cost  because  they 
will  vary  in  each  installation.  Each  engi¬ 
neer  can  determine  for  himself  what  is 
the  proper  charge  in  the  way  of  interest 
on  investment  and  taxes. 

The  chief  cost  of  repairs  is  the  cost 
of  retubing.  ‘This,  where  the  water  is 
moderately  free  from  ingredients  that 


would  attack  the  tubing,  might  be  re¬ 
quired  say,  once  in  ten  years.  The  paint¬ 
ing  is  a  matter  of  individual  preference 
but  it  would  seem  that  condensers  should 
be  painted  at  least  once  in  five  years.  If 
condensers  were  painted  any  oftener 
it  would  simply  be  a  matter  of  appear¬ 
ance. 

Depreciation  probably  would  depend 
Upon  the  actual  life  of  the  condenser. 
The  writer  knows  of  a  battery  of  water 
tube  condensers,  steel  plate  construction 
with  steel  tubes,  which  is  still  in  active 
use  after  thirty  years’  service.  They 
are  now  obsolete,  however,  due  to  im¬ 
provements  in  design  and  it  would  not 
pay  to  continue  them  in  service.  A  figure 
of  depreciation  may,  however,  be  set  at 
5%  implying  a  twenty-year  life,  which 
seems  to  the  writer  a  good  average  figure 
to  use. 

The  cost  of  water  depends  entirely 
upon  the  local  conditions  as  has  been 
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fully  discussed  above.  In  cases  where  city 
water  is  purchased  this  cost  is  compara¬ 
tively  high,  and  where  water  can  be 
pumped  directly  from  a  stream  or  other 
satisfactory  source  the  cost  is  consider¬ 
ably  lower. 

How  can  one  then  design  an  installa¬ 
tion  so  that  the  total  cost  of  condensing 
is  a  minimum  ?  The  answer  is  obviously 
when  the  sum  of  the  above  figures  is  a 
minimum. 

A  practical  consideration  of  this  prob¬ 
lem  will  reveal  that  the  costs  may  be  di¬ 
vided  roughly  into  two  classes.  Class 
No.  1  includes  all  those  expenses  which 
go  on  year  after  year  whether  the  con¬ 
denser  is  in  operation  or  not.  These  in¬ 
clude  interest  on  investment  and  taxes, 
repairs  and  depreciation.  These  costs  fur¬ 
thermore  are  directly  proportional  to  the 
size  of  the  condenser.  In  other  words, 
the  larger  the  condenser  the  higher  these 
costs  will  be. 

Class  No.  2  includes  costs  which  de¬ 
pend  upon  the  amount  of  work  the  con¬ 
denser  does  and  would  cease  when  the 
plant  was  shut  down.  These  include  the 
cost  of  the  water  and  the  cost  of  cleaning 
the  tubes,  the  former  being  by  far  the 
greater  one.  These  costs  will  vary  in¬ 
versely  with  the  size  of  the  condenser. 

The  opinion  is  sometimes  encountered 
that  for  a  certain  make  of  gas  under  cer¬ 
tain  conditions  there  is  just  one  size  of 
condenser  to  do  the  work.  This  of  course 
is  a  mistake. 

Any  condenser  designed  to  condense  a 
certain  amount  of  gas  will  condense  more 
gas  if  more  water  is  put  through  as  long 
as  the  water  temperature  rises  in  passing 
through  the  condenser.  However,  the 
larger  a  condenser  is  the  more  economi¬ 


cal  it  will  be  in  water  consumption  and 
the  smaller  the  condenser  to  do  the  same 
work  the  more  water  it  will  be  necessary 
to  put  through. 

Curves  have  been  prepared  by  the 
writer  to  illustrate  this  principle  and  to 
indicate  the  most  economical  solution  of 
the  condensing  problem.  In  studying 
these  curves  it  must  be  remembered  that 
they  are  designed  for  a  certain  type  of 
condenser  and  would  not  apply  to  a  con¬ 
denser  of  lower  efficiency  nor  to  a  con¬ 
denser  of  higher  efficiency. 
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Figure  No.  3  shows  the  conditions  ob¬ 
taining  in  a  water  gas  plant  having  an 
average  daily  make  of  4,800  M.  cu.ft.  per 
day  made  by  one  water  gas  machine  (for 
instance,  a  12'  0"  water  gas  set),  which  is 
condensed  by  a  tubular  condenser  located 
between  the  generator  house  and  the  re¬ 
lief  holder. 

It  will  be  noted  that  the  flow  through 
such  a  condenser  will  be  intermittent. 
The  machine  will  be  making  gas  for,  say, 
60%  of  the  time  and  blowing  40%  of  the 
time,  allowing  five  minutes  for  coaling 
each  hour  and  allowing  four  hours  per 
day  for  clinkering  which  is  generous. 
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The  straight  line  represents  the  “fixed 
charges”  which  are  those  enumerated  by 
the  writer  under  Class  No.  1  above. 
These  charges  go  on  from  hour  to  hour 
and  day  to  day  whether  the  condenser  is 
in  use  or  not. 

The  curve  which  is  described  as  the 
“cost  of  condensing  water”  depends  upon 
the  amount  of  gas  made  during  the  year 
and  upon  the  cost  of  the  water  as  well  as 
upon  the  amount  of  condensing  surface 
used.  It  also  includes  the  cost  of  clean¬ 
ing  and  other  minor  changes  of  this  na¬ 
ture. 

The  curve  of  total  cost,  which  is 
shown  above,  is  the  sum  of  these  two 
curves  and  it  will  be  noted  that  there 
is  a  point  where  this  curve  is  a  mini¬ 
mum.  This  point  occurs  where  the 
rate  of  increase  of  cost  due  to  fixed 
charges  is  exactly  equal  to  the  rate  of 
decrease  of  the  water  cost.  In  this  par¬ 
ticular  case  the  most  economical  amount 
of  cooling  surface  to  use  is  60  sq.ft,  per 
thousand  per  hour  and  if  the  gas  make  is 
240,000  per  hour,  a  condenser  having  a 
cooling  surface  of  14,400  sq.ft,  would  be 
the  most  economical  size. 


FIG.  4, 


In  Figure  No.  4  the  same  problem  ap¬ 
pears  with  a  variation.  In  Figure  No.  4 
we  are  condensing  gas  for  a  water  gas 


plant  having  an  average  daily  capacity  of 
4800  M.  cu.ft.  but  with  the  gas  made 
with  two  9'  0"  sets  instead  of  one  12'  0" 
set. 

The  sets  are  operated  in  step,  that  is, 
one  set  blowing  when  the  other  set  is 
making  gas,  the  condenser  being  likewise 
located  between  the  generator  house  and 
the  relief  holder.  In  this  case  the  flow  of 
gas  is  substantially  uniform  and  there¬ 
fore  the  water  flow  is  also  substantially 
uniform,  whereas  in  the  case  shown  by 
Figure  No.  7J.  the  water  would  be  shut 
off  by  thermostatic  control  during  the 
blow. 

The  point  of  lowest  condensing  cost 
is  shown  on  Figure  No;  2  when  a  cooling 
surface  of  45  sq.ft,  per  thousand  per 
hour  is  used.  In  this  case  a  condenser 
of  10,800  sq.ft,  would  be  the  proper  size. 
It  must  be  always  remembered  that  these 
curves  are  drawn  for  a  certain  type  of 
condenser,  and  with  a  less  efficient  type 
of  condenser  the  most  economical  sur¬ 
face  would  be  necessarily  greater  than 
that  shown,  while  with  a  more  efficient 
condenser  the  most  economical  surface 
would  be  less  than  that  shown. 

It  is  interesting  to  note  that  in  a  water 
gas  plant  generating  gas  with  one  ma¬ 
chine  only,  the  most  economical  size  of 
condenser  is  25%  greater  than  the  most 
economical  condenser  for  a  plant  gener¬ 
ating  gas  with  two  or  more  machines 
where  the  flow  of  gas  is  substantially 
uniform. 

As  a  matter  of  fact  there  is  a  question 
of  policy  that  enters  into  this  determina¬ 
tion  also. 

The  engineer  of  a  plant  that  is  making 
gas  with  one  water  gas  set  will  bear  in 
mind  the  time  when  it  will  be  necessary 
to  increase  his  generating  capacity  and  it 
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may  be  advisable  to  look  toward  the 
future  when  deciding  upon  a  condensing 
plant,  especially  if  an  increase  in  output 
is  expected  soon,  so  that  he  probably 
would  find  it  expedient  to  install  a  larger 
condenser  to  anticipate  his  future  re¬ 
quirements. 
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no.  5. 

Figure  No.  5  shows  the  solution  of  the 
same  problem  as  applied  to  a  coal  gas 
plant. 

It  is  interesting  to  note  that  in  the  case 
of  a  coal  gas  plant  the  most  economical 
amount  of  condensing  surface  is  approxi¬ 
mately  the  same  as  in  the  case  of  a  water 
gas  plant  even  though  there  is  consider¬ 
ably  less  heat  to  be  taken  out. 

There  are  two  reasons  for  this.  First, 
the  heat  transfer  is  somewhat  lower  at 
the  lower  temperatures  prevailing  in  a 
coal  gas  condenser.  Second,  the  water 
cannot  be  heated  to  such  a  high  tempera¬ 
ture  in  leaving  the  condenser  (because 
the  initial  temperature  is  less)  and  so 
cannot  carry  as  many  heat  units.  The 
coal  gas  plant  operates  24  hours  a  day 
whereas  the  water  gas  plants  are  gener¬ 
ally  figured  at  20  hours  per  day  on  ac¬ 
count  of  the  time  the  machines  are  down 
for  cleaning,  so  that  in  the  end  the  coal 


gas  condenser  will  be  really  somewhat 
smaller  than  either  of  the  above  con¬ 
densers. 

The  most  economical  surface  given  by 
the  above  curve  is  50  cu.ft.  per  thousand 
per  hour.  Since  a  coal  gas  plant  making 
4800  M.  per  hour  will  have  an  hourly 
gas  making  rate  of  only  200,000  per  hour 
(against  240  M.  with  a  water  gas  plant), 
the  surface  required  will  be  200  X  50, 
which  is  10,000  sq.ft,  of  condensing  sur¬ 
face. 

On  the  above  curves  the  water  cost  has 
been  figured  rather  high  to  fit  plants 
which  have  not  a  very  economical  water 
supply  but  the  water  cost  is  still  less  than 
what  one  would  pay  for  city  water.  It 
will  be  understood,  therefore,  that  works 
having  a  very  economical  source  of  sup¬ 
ply  could  afford  to  install  even  smaller 
condensers  than  the  above,  whereas 
works  using  city  water  would  find  it 
more  economical  to  put  in  condensers 
somewhat  larger  than  those  given  by 
the  curves. 

The  question  might  be  asked,  “What  is 
to  govern  the  size  of  a  condenser  in  a 
standby  plant?” 

A  strict  compliance  with  the  principle 
stated  above  would  require  an  assump¬ 
tion  of  the  probable  amount  of  time  that 
the  plant  would  operate  during  the  next 
five  years,  basing  the  determination  of 
the  most  economical  condenser  size  upon 
this  percentage  of  running  time  together 
with  the  water  cost.  The  fixed  charges 
on  such  a  condenser  would  be  relatively 
high  per  M. 

In  the  case  of  the  water  cost  the  fixed 
charges  on  the  pumping  plant  would  also 
be  correspondingly  greater  owing  to  the 
large  amount  of  time  the  plant  was  shut 
down.  The  actual  amount  of  gallons 
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pumped  divided  into  the  fixed  charges 
of  the  pumping  plant  would  give  a  con¬ 
siderably  greater  quotient  than  if  the 
plant  ran  more  or  less  steadily  during  the 
year.  However  the  total  water  charges 
would  be  low  on  account  of  infrequent 
operation,  and  therefore  theoretically  a 
small  condenser  would  be  indicated. 

On  the  other  hand,  it  is  best  to  be 
somewhat  more  generous  with  the  con¬ 
densing  surface  in  such  a  case  for  an¬ 
other  reason.  There  are  few  standby 
plants  that  have  come  within  the  writer’s 
experience  that  have  not  later  on  devel¬ 
oped  into  regular  operating  plants  and 
very  often  within  a  few  years  of  their 
inception.  One  would  do  well,  therefore, 
to  plan  for  condensers  that  would  not 
need  to  be  added  to  within,  say,  the  next 
five  years,  taking  into  consideration  the 


* 

probability  that  more  or  less  continuous 
operation  may  be  resorted  to  within  that 
time. 

In  closing,  the  writer  would  stress  the 
point  that  it  is  seldom  that  mathematical 
calculations  alone  will  produce  the  best 
result. 

In  some  cases  low  investment  may  be 
necessary  even  at  the  sacrifice  of  operat¬ 
ing  costs.  In  other  cases,  investment  is 
not  so  important  as  good  operating  re¬ 
sults  with  a  provision  for  the  future. 
In  such  cases  it  is  seldom  wise  to  provide 
for  today  only.  Generally  speaking,  the 
requirements  of  the  next  five  years  are 
the  minimum  that  should  be  anticipated. 

In  all  cases  the  result  should  be  tem¬ 
pered  with  good  engineering  judgment 
for  which  no  substitute  has  yet  appeared. 
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NAPHTHALENE  SITUATION  AT  CAMBRIDGE, 

MASSACHUSETTS 


I.  T.  Haddock,  Cambridge  Gas  Light  Company,  Cambridge,  Mass. 


In  Cambridge,  Mass.,  we  have  practi¬ 
cally  eliminated  our  troubles  due  to  poor 
supplies  caused  by  naphthalene.  The  de¬ 
sirability  of  doing  this  was  forced  on  our 
attention  in  1916  when  due  to  lowering 
the  heating  value  of  our  gas  from  610 
B.t.u.  per  cubic  foot  to  540,  the  number 
of  poor  supplies  due  to  naphthalene  be¬ 
gan  to  increase. 

Our  plant  is  a  combination  plant,  mak¬ 
ing  coal  gas  and  water  gas.  Previous  to 
1922  we  had  been  putting  into  our  stor¬ 
age  holders,  coal  gas  containing  from  12 
to  20  grains  of  naphthalene  per  100  cubic 
feet  and  water  gas  containing  from  10  to 
14  grains  per  100  cubic  feet.  Leaving 
the  holder  this  mixed  gas  carried  naph¬ 
thalene  varying  from  0  grains  per  100 
cubic  feet  in  the  winter  months  to  8 
grains  in  August.  It  is  evident  that  the 
storage  holders  were  becoming  loaded 
with  naphthalene,  and  that  as  the  oil  per 
thousand  of  mixed  gas  had  been  de¬ 
creased,  the  higher  heat  unit  content 
being  no  longer  necessary  the  mixed  gas 
leaving  the  holders  was  less  able  to  carry 
along  the  naphthalene,  and  naphthalene 
deposits  occurred  in  the  service  pipes. 

Various  ways  were  tried  to  aid  the 
gas  to  hold  the  naphthalene  in  suspen¬ 
sion.  First  we  sprayed  cold  kerosene  into 
the  outlet  main.  Next  we  passed  gas 
through  hot  kerosene  and  then  mixed 
this  saturated  gas  with  the  outgoing  gas. 
The  main  line  drips  were  filled  with  gas 
oil  in  June  of  each  year,  the  oil  being 


allowed  to  remain  in  the  drips  until  late 
in  the  fall.  None  of  these  methods  helped 
to  accomplish  our  object,  as  the  poor 
supplies  due  to  naphthalene  kept  increas¬ 
ing.  We  decided  that  the  only  way  to 
combat  our  troubles  was  to  entirely  strip 
the  gas  of  its  entrained  naphthalene. 

In  July  of  1922,  the  following  appara¬ 
tus  was  installed  to  scrub  naphthalene 
from  our  mixed  gas:  Two  cylindrical 
steel  shells,  8'-6"  diameter  by  23'-0"  high 
having  20"  inlet  and  outlet  gas  connec¬ 
tions,  were  set  on  end,  and  the  interiors 
filled  with  4"  X  4"  pine  cut  to  lengths 
and  set  in  checker  fashion.  On  the  top 
of  each  shell,  provision  was  made  for 
spraying  water  down  over  the  pine 
checkers,  thus  presenting  a  large  scrub¬ 
bing  surface  to  the  gas  which  travels  up¬ 
ward  from  the  bottom  of  the  condenser. 
The  liquid  flows  off  at  the  bottom  of  each 
shell  through  a  seal  and  into  a  separator. 

When  we  first  started  scrubbing  in 
August,  1922,  gas  was  passed  through 
the  scrubbers  in  series,  the  inlet  scrub¬ 
ber  having  water  from  a  nearby  canal 
sprayed  through  it  at  a  rate  of  17  gal¬ 
lons  per  thousand  feet  of  gas  and  the 
second  scrubber  having  deep  well  water 
at  a  temperature  of  52°  F.  sprayed  in  at 
the  rate  of  4.6  gallons  per  thousand  cubic 
feet.  Using  our  scrubbers  at  this  rate 
enabled  us  to  reduce  the  amount  of 
naphthalene  going  into  the  holders  to  7.6 
grains  per  100  cubic  feet  of  gas. 
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We  decided  we  needed  more  deep  well 
water,  and  in  November,  1922,  drove  an¬ 
other  well  which  gave  11  gallons  of 
water  at  52°  F.  per  thousand  cubic  feet 
of  gas.  With  this  increased  rate  of  cold 
water,  we  were  able  to  reduce  the  naph¬ 
thalene  content  of  gas  per  100  cubic  feet 
at  the  outlet  of  the  scrubbers  to  2.9 
grains  in  December,  2.1  grains  in  Janu¬ 
ary,  1923,  1.3  grains  in  February,  and  2.9 
grains  in  March.  In  April,  however,  with 
an  increase  in  the  temperature  of  our 
canal  water,  we  found  5  grains  of  naph¬ 
thalene  at  the  outlet  of  our  scrubbers. 
We  operated  under  the  same  conditions 
with  practically  the  same  results  in  May. 
It  can  be  seen  that  as  long  as  we  were  • 
able  to  keep  the  temperature  of  our  gas 
and  scrubbing  water  down,  washing  with 
water  was  very  successful. 

More  efficient  operation  of  our  appara¬ 
tus  was  obtained  in  June,  1923,  by 
changing  our  method  as  follows :  Into 
the  inlet  scrubber,  deep  well  water  was 
sprayed  instead  of  canal  water,  and  into 
the  second  scrubber  we  sprayed  gas  oil; 
the  gas  was  run  through  in  series  as  be¬ 
fore.  We  used  1000  gallons  of  fresh  gas 
oil  every  48  hours,  the  oil  being  circu¬ 
lated  through  the  scrubber  at  the  rate  of 
8  gallons  per  thousand  feet  of  gas.  At 
the  end  of  this  time,  this  batch  of  oil  was 
pumped  back  for  use  in  our  water  gas 
sets,  and  a  fresh  batch  of  oil  was  run  into 
the  storage  tank  at  the  scrubbers.  In  the 
inlet  scrubber  the  deep  well  water  low¬ 
ered  the  temperature  of  the  gas  about  14° 
F.,  the  higher  temperature  being  from  80° 
to  85°  F.,  and  by  using  oil  in  the  second 
scrubber  at  the  above  rate,  the  amount 
of  naphthalene  at  the  outlet  of  the  scrub¬ 
bers  was  reduced  to  0.6  of  a  grain  per  100 
cubic  feet  of  gas.  At  present  the  drop 
in  temperature  of  the  gas  is  about  10°  F., 
due  to  putting  more  gas  through. 

Although  we  were  now  able  to  free 


our  gas  of  naphthalene  to  this  extent  at 
the  outlet  of  the  scrubbers  and  inlet  to 
our  holders,  we  were  still  finding  about 
5.6  grains  of  naphthalene  in  gas  at  the 
outlet  of  our  holder.  This  holder  had 
been  in  service  18  years  and  was  loaded 
with  naphthalene.  The  clean  gas  going 
through  the  holder  was  picking  up  naph¬ 
thalene,  and  this  accounted  for  the 
amount  shown  in  tests  on  street  gas.  Un¬ 
til  this  holder  would  be  entirely  stripped 
of  its  naphthalene,  it  is  evident  that  we 
could  not  send  out  gas  which  would  be 
free  of  naphthalene. 

In  addition  to  this  holder,  we  had  a 
newer  one  which  had  been  in  use  seven 
years  as  a  reserve  holder,  and  therefore, 
was  not  loaded  with  naphthalene  to  such 
an  extent  as  the  older  one.  As  it  would 
take  less  time  to  clean  this  newer  holder 
of  its  naphthalene,  we  put  it  into  daily 
service,  keeping  the  older  one  as  a  re¬ 
serve  holder,  with  the  following  results. 

Mixed  gas  containing  from  0.5  to  0.7 
of  a  grain  of  naphthalene  per  100  cubic 
feet  flowed  into  the  holder  at  an  approxi¬ 
mate  rate  of  3,800,000  cubic  feet  per  day. 
It  required  almost  three  months’  time  to 
clean  our  holder  and  gas  lines  in  the 
vicinity  of  the  holder,  so  that  tests  taken 
off  the  street  main  showed  the  same 
amount  of  naphthalene  as  was  in  the  gas 
at  the  outlet  of  the  scrubbers.  At  our 
main  office,  which  is  about  1.2  miles  from 
the  holder,  tests  showed  more  naphtha¬ 
lene  than  at  the  holder  outlet,  as  would 
be  expected,  due  to  the  fact  that  the  gas 
was  picking  up  naphthalene  from  our 
street  mains.  In  fact,  for  the  month  of 
July,  an  increase  was  shown  over  the 
same  month  in  previous  years.  In  Au¬ 
gust,  the  main  office  tests  showed  7.6 
grains  while  at  the  works  the  average 
was  1.5  grains.  A  gradual  diminution 
of  naphthalene  was  shown  in  office  tests 
during  September  until  in  October,  1923, 
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the  average  was  0.9  of  a  grain.  We  felt 
our  distribution  system  was  now  practi¬ 
cally  free  of  naphthalene  up  to  this  point. 

Starting  in  July,  1923,  when  we 
changed  holders,  we  were  overwhelmed 
with  poor  supplies,  as  may  be  seen  in 
Table  VII.  The  washed  gas  on  leaving 
the  holder  started  to  clean  our  piping 
system  out  by  picking  up  the  naphtha¬ 
lene  in  our  mains  and  depositing  it  in  the 
services.  To  counteract  this  action,  we 
put  200  gallons  of  benzol  a  day  into  our 
wash  oil  so  that  any  naphthalene  picked 
up  would  be  retained  and  carried  to  the 
burned.  We  did  this  until  October,  when 
our  tests  at  the  office  showed  a  drop  in 
the  naphthalene  content  of  the  gas.  From 
October  on,  the  number  of  poor  supplies 
gradually  decreased. 

This  rate  of  scrubbing  was  maintained 
until  July,  1924,  when  owing  to  the  gas 
entering  the  scrubbers  at  a  higher  tem¬ 
perature,  the  naphthalene  passing  through 
jumped  to  8  grains.  We  then  speeded 
up  our  circulation  of  the  oil  to  15  gal¬ 
lons  per  thousand,  changing  the  oil 
every  24  hours.  This  immediately 
brought  the  naphthalene  at  the  outlet  of 
the  scrubbers  to  about  0.6  of  a  grain. 

By  this  time  (July,  1924),  we  had  so 
cleaned  our  mains  that  the  naphthalene 
tests  made  at  our  main  office  checked 
those  made  at  the  works. 

As  the  temperature  in  the  fall  of  1924 
lowered,  we  found  less  naphthalene  pass¬ 
ing  through  the  scrubbers,  the  outlet 
showing  0.1  of  a  grain  in  November  and 
December.  In  January  and  February, 
1925,  we  found  no  naphthalene  present 
either  at  the  outlet  of  the  scrubber,  the 
outlet  of  the  holder  or  at  our  main  office. 

We  might  say  in  regard  to  the  opera¬ 
tion  of  our  scrubbers,  that  in  the  winter, 


as  the  canal  water  lowers  in  temperature, 
we  cut  off  the  deep  well  water  and  substi¬ 
tuted  canal  water.  With  a  large  quantity 
of  this  cold  water,  so  much  naphthalene 
was  stripped  from  the  gas  that  it  was 
only  necessary  to  change  our  batch  of 
wash  oil  every  72  hours,  although  we 
maintained  the  same  rate  of  oil  circula¬ 
tion  as  before. 

We  have  attached  Tables  I  to  VI,  in¬ 
clusive,  which  show  monthly  averages 
of  our  tests  for  naphthalene  for  the  years 
1920  to  1925,  respectively,  in  the  gas  at 
various  points  in  the  plant,  in  the  street 
gas  near  the  works  and  at  our  main  of¬ 
fice,  which  is  1.2  miles  away  from  the 
works.  Table  VII  is  a  record  of  poor 
supplies  due  to  naphthalene  for  each 
month  from  July,  1918,  to  June,  1925. 
This  table  shows  the  rise  and  fall  of  the 
number  of  poor  supplies,  until  now  we 
can  say  that  our  troubles  due  to  naphtha¬ 
lene  are  practically  eliminated. 

From  our  experience,  we  feel  that  it  is 
advisable  to  remove  all  naphthalene  from 
gas  at  the  works  before  it  enters  the  stor¬ 
age  holder.  Unless  this  is  done,  the 
holder  will  become  loaded  with  naphtha¬ 
lene,  especially  in  the  winter  months.  As 
heat  unit  requirements  are  lowered,  the 
gas  will  be  less  able  to  carry  its  entrained 
naphthalene  due  to  less  oil  per  thousand 
feet  of  gas,  and  naphthalene  stoppages 
will  become  more  frequent,  unless  it  is 
entirely  removed.  In  order  to  entirely 
remove  naphthalene  from  the  gas  we 
have  found  that  if  plenty  of  cold  water 
is  available,  successful  operation  of  a 
scrubbing  system  like  ours  is  possible. 
We  have  also  observed  that  if  washing  the 
gas  is  attempted,  the  washed  gas  will  pick 
up  naphthalene  from  the  storage  holder, 
even  at  the  low  temperatures  of  the  win¬ 
ter  months.  In  opposition  to  this  condi¬ 
tion,  in  the  winter  months,  gas  that  is 
not  washed  will  pass  into  a  holder  loaded 
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with  naphthalene  and  at  the  outlet  of  the 
holder  will  show  no  naphthalene.  This 
is  shown  in  Tables  I  and  V,  inclusive,  as 
follows : 

For  the  months  of  January  and  Feb¬ 
ruary,  in  the  years  1920,  1921  and  1922, 
before  we  were  washing  gas  and  when 
we  were  putting  gas  through  holders 
loaded  with  naphthalene,  no  naphthalene 
showed  up  at  the  outlet  of  the  holder. 
But  for  the  same  months,  in  the  years 
1923  and  1924,  when  we  were  washing 
our  gas,  the  washed  gas  carried  naphtha¬ 
lene  out  of  the  holder.  However,  for 
January  and  February  of  this  year,  our 
washed  gas  picked  up  no  naphthalene 
from  the  holder  as  our  holder  is  now 
clean. 

Starting  with  holders  and  street  mains 
that  are  fairly  well  loaded  with  naphtha¬ 
lene,  we  found  that  after  starting  to 
wash  our  gas  it  took  considerable  time  to 
lower  the  number  of  poor  supplies,  as 
we  were  carrying  forward  the  naphtha¬ 
lene  which  had  been  in  the  system.  First, 
the  holder  had  to  be  cleaned  and  then  the 
distribution  system.  It  took  two  years 
time  to  give  as  much  relief  as  can  be 
seen  in  Table  VII.  Reference  to  that 
table  will  show  that  one  year  from  the 
time  we  started  washing  we  were  worse 
off  as  far  as  number  of  poor  supplies 
were  concerned  than  we  had  ever  been 
before.  We  did  not  get  discouraged,  as 
we  felt  we  were  cleaning  our  system. 

Regarding  the  effect  on  the  heat  unit 
content  of  the  gas  due  to  washing  we 
have  shown  in  Tables  VIII  to  XIII  the 
B.t.u.  of  our  coal  gas,  water  gas  and 
mixed  gas  as  it  is  taken  from  the  street 
main.  Compared  with  this  is  the  cal¬ 
culated  value.  From  an  examination  of 
these  tables  there  has  been  no  change  in 


the  gas  that  can  be  shown  by  this  method 
of  comparison.  While  it  would  appear 
that  washing  might  reduce  the  B.t.u.  con¬ 
tent  of  the  gas,  we  feel  that  washing  is 
also  removing  impurities  which  tend  to 
decrease  the  heating  value  of  the  gas. 

While  our  poor  supplies  in  services 
have  decreased  greatly,  we  are  experi¬ 
encing  troubles  from  stoppages  in  pilots 
on  lights  and  stoves.  This  began  in  May, 

1924.  We  have  noticed  that  these  stop¬ 
pages  increase  with  the  increase  in  tem¬ 
perature  of  the  summer  months  and  that 
we  have  very  little  trouble  ordinarily  in 
the  cool  weather.  Pilot  troubles,  how¬ 
ever,  increase  with  a  decrease  in  oil  per 
thousand  cubic  feet  of  mixed  gas,  even  in 
cool  weather,  as  shown  in  February, 

1925,  when  for  seven  days  we  used  blue 
water  gas  to  dilute  our  coal  gas  and  im¬ 
mediately  pilot  stoppages  appeared  again. 
In  an  attempt  to  counteract  this  trouble, 
we  atomize  kerosene  oil  or  gasoline  into 
the  gas  at  the  outlet  of  our  holder 
through  a  Spray  Engineering  Co.,  type 
H  nozzle,  at  the  rate  of  5  gallons  per  mil¬ 
lion  cubic  feet,  the  nozzle  being  operated 
with  compressed  gas  at  40  lbs.  pressure. 
This  has  not  had  any  noticeable  effect. 
At  present  (June,  1925),  we  are  scrub¬ 
bing  coal  gas  only,  the  water  gas  being 
run  into  the  holder  unwashed. 

This  mixture  of  washed  coal  gas  and 
unwashed  water  gas  did  not  seem  to  de¬ 
crease  the  pilot  stoppage  and  did  increase 
the  amount  of  naphthalene  going  out,  so 
we  are  now  washing  the  mixed  gas.  If, 
in  the  future,  the  price  of  gas  oil  pro¬ 
hibits  its  use  in  gas  washing,  I  believe  it 
will  be  necessary  to  scrub  the  mixed  gas 
with  oil  and  develop  a  refining  process 
to  remove  all  the  naphthalene  from  the 
wash  oil. 
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TABLE  VIII. 

TABLE  XI. 

B.t.u.  of  Gas- 

—1920 

B.t.u.  of  Gas- 

-1923 

Coal 

Water 

Mixed 

Calculated 

Coal  Water 

Mixed 

Calculated 

Gas 

*  Gas 

Gas 

Gas  Gas 

Gas 

Jan. 

Jan. 

588  420 

543 

538 

Metering  Coal  and  Water  Gas 

Feb. 

604  423 

541 

546 

with  One  Meter 

Mar. 

603  409 

541 

545 

Feb. 

Apr. 

590  412 

544 

539 

Mar. 

601 

451 

540 

538 

May 

589  416 

543 

541 

Apr. 

595 

442 

538 

536 

June 

586  408 

547 

545 

May 

600 

436 

538 

533 

July 

596  373 

543 

549 

June 

606 

447 

536 

538 

Aug. 

601  358 

549 

550 

July 

587 

442 

538 

529 

Sept. 

601  419 

544 

541 

Aug. 

— 

— 

— 

— 

Oct. 

598  448 

541 

545 

Sept. 

— 

— 

— 

— 

Nov. 

596  440 

542 

541 

Oct. 

584 

441 

541 

529 

Dec. 

591  435 

541 

532 

Nov. 

569 

455 

536 

527 

Dec. 

587 

444 

539 

534 

543 

543 

539 

533 

TABLE  IX. 

TABLE  XII. 

B.t.u.  of  Gas- 

—1921 

B.t.u.  of  Gas- 

-1924 

Coal 

Water 

Mixed 

Calculated 

Coal  Water 

Mixed 

Calculated 

Gas 

Gas 

Gas 

Gas  Gas 

Gas 

Jan. 

593 

404 

538 

534 

Jan. 

587  453 

544 

532 

Feb. 

598 

410 

539 

544 

Feb. 

581  455 

539 

534 

Mar. 

598 

392 

539 

541 

Mar. 

584  424 

539 

539 

Apr. 

605 

369 

544 

547 

Apr. 

583  413 

540 

536 

May 

606 

328 

546 

542 

May 

580  422 

541 

533 

June 

600 

374 

543 

540 

June 

582  468 

541 

538 

July 

601 

353 

547 

547 

July 

596  384 

549 

550 

Aug. 

586 

399 

537 

541 

Aug. 

595  384 

548 

541 

Sept. 

591 

415 

540 

537 

Sept. 

589  451 

544 

543 

Oct. 

603 

410 

538 

539 

Oct. 

589  427 

544 

543 

Nov. 

597 

386 

538 

538 

Nov. 

589  410 

541 

543 

Dec. 

597 

390 

545 

544 

Dec. 

585  423 

541 

541 

541 

541 

543 

540 

• 

TABLE  X. 

TABLE  XIII. 

B.t.u.  of  Gas- 

—1922 

• 

Coal 

Water 

Mixed 

Calculated 

B.t.u.  of  Gas- 

-1925 

Gas 

Gas 

Gas 

Coal  Water 

M  ixed 

Calculated 

Jan. 

596 

403 

542 

539 

Gas  Gas 

Gas 

Feb. 

579 

455 

543 

534 

Jan. 

590  381 

541 

540 

Mar. 

588 

456 

543 

536 

Feb. 

589  378 

545 

542 

Apr. 

592 

431 

538 

537 

Mar. 

589  319 

540 

537 

May 

596 

474 

543 

544 

Apr. 

580  400 

537 

535 

June 

598 

458 

541 

536 

May 

586  405 

541 

538 

Started 

Naphthalene  Scrubbng 

June 

591  411 

543 

547 

July 

597 

361 

540 

542 

Aug. 

595 

406 

541 

555 

541 

540 

Sept. 

580 

463 

540 

544 

July 

Oct. 

582 

476 

548 

542 

Aug. 

Nov. 

585 

442 

541 

532 

Sept. 

Dec. 

588 

420 

543 

538 

Oct. 

Nov. 

542 

540 

Dec. 
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TABLE  4. 


TABLE  1. 

IQ20\ 

Grains  Naphthalene  Per  ioo  Cu.Ft.  of  Gas 
Street  Gas  Street  Gas 


at  Works 

at  Main 
Office* 

Coal 

Gas 

Water 

Gas 

Jan. 

.0 

.0 

8.1 

No  test 

Feb. 

.0 

.0 

9.4 

14.8 

Mar. 

.0 

.0 

13.0 

16.8 

Apr. 

.0 

.0 

16.4 

18.0 

May 

1.8 

1.7 

15.7 

16.4 

June 

3.2 

3.1 

11.3 

13.0 

July 

4.3 

3.9 

11.0 

14.6 

Aug. 

No  Test 

No  Test 

No  Test 

No  Test 

Sept. 

5.6 

— 

15.6 

13.8 

Oct. 

7.2 

3.6 

15.0 

14.4 

Nov. 

1.7 

2.0 

15.0 

13.9 

Dec. 

1.1 

1.3 

11.4 

10.6 

Ave. 

2.3 

1.6 

12.9 

14.6 

*Main  office  is  1.2  miles  from  works. 
fNo  naphthalene  scrubbers  in  operation. 


1923 


Grains  Naphthalene  Per  100  Cu.Ft.  of  Gas 


Street 

Outlet 

Streei 

Gas  at 

of 

Gas  at 

Works 

Scrub¬ 

Main 

Coal 

Water 

bers 

Office 

Gas 

Gas 

Jan. 

2.4 

2.1 

.0 

9.3 

11.5 

Feb. 

.6 

1.3 

.0 

6.3 

8.4 

Mar. 

2.4 

2.9 

.0 

8.4 

10.4 

April 

4.5 

5.0 

.0 

13.2 

12.7 

May 

5.7 

5.8 

3.5 

15.3 

13.4 

June 

6.3 

6.7 

9.7 

17.4 

16.0 

July 

5.6 

.6 

9.7 

13.3 

11.1 

Aug. 

1.5 

.5 

7.6 

10.8 

11.9 

Sept. 

2.1 

.7 

3.0 

13.1 

11.2 

Oct. 

1.5 

1.8 

.9 

12.2 

12.4 

N’ov. 

1.9 

1.4 

.0 

12.3 

12.4 

Dec. 

1.1 

1.5 

.0 

10.6 

11.0 

Ave. 

3.0 

2.5 

2.9 

11.9 

11.9 

*Main  office  is  1.2  miles  from  works. 


TABLE  2. 
1921 1 


Grains  Naphthalene  Per  100  Cu.Ft.  of  Gas 


Street  Gas 

Street  Gas 

at  Works 

at  Main 

Coal 

Water 

Office* 

Gas 

Gas 

Jan. 

.0 

.0 

10.0 

9.6 

Feb. 

.0 

.0 

9.6 

9.4 

Mar. 

.0 

.0 

12.3 

5.3 

Apr. 

.0 

.0 

13.4 

8.2 

May 

1.8 

1.2 

9.8 

9.4 

June 

2.9 

2.9 

10.7 

12.2 

July 

6.1 

3.3 

12.5 

16.4 

Aug. 

7.4 

2.7 

14.4 

13.2 

Sept. 

5.7 

3.5 

14.6 

13.5 

Oct. 

6.4 

3.5 

14.2 

13.7 

Nov. 

1.5 

1.5 

13.8 

12.7 

Dec. 

.4 

.8 

9.5 

6.6 

Ave. 

2.7 

1.6 

12.1 

10.9 

*Main  office  is 

1.2  miles  from  works. 

fNo  naphthalene  scrubbers  in  operation. 


TABLE  3. 


TABLE  5. 
1924 


Grains  Naphthalene  Per  100  Cu.Ft.  of  Gas 


Street 

Outlet 

Street 

Gas  at 

of 

Gas  at 

Works 

Scrub¬ 

Main 

Coal 

Water 

bers 

Office* 

Gas 

Gas 

Jan. 

1.1 

1.1 

.0 

10.2 

9.3 

Feb. 

.6 

1.6 

.0 

10.5 

9.7 

Mar. 

.3 

.5 

.0 

12.1 

10.3 

April 

.8 

.9 

12.8 

11.7 

May 

.7 

1.2 

.0 

14.8 

13.2 

June 

2.0 

1.7 

16.4 

12.9 

July 

3.4 

1.8 

■.0 

19.3 

14.6 

Aug. 

.9 

.7 

.0 

18.2 

10.8 

Sept. 

1.0 

.3 

.7 

16.3 

7.6 

Oct. 

.5 

.2 

.0 

15.9 

5.2 

Nov. 

.3 

.1 

.0 

15.0 

7.6 

Dec. 

.0 

.1 

.0 

13.3 

7.8 

Ave. 

1.0 

1.0 

.1 

14.6 

10.1 

*Main  office  is  1.2  miles  from  works. 
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Grains  Naphthalene  Per  100  Cu.Ft.  of  Gas 
Street  Outlet  Street 


Gas  at 

of 

Gas  at 

Works 

Scrub¬ 

Main 

Coal 

Water 

bers 

Office* 

Gas 

Gas 

Jan. 

.0 

.0 

9.3 

5.7 

Feb. 

.0 

.0 

8.3 

6.8 

Mar. 

.0 

.0 

7.6 

6.5 

April 

4.6 

No  Test 

7.9 

9.5 

May 

2.7 

2.0 

11.6 

9.1 

June 

4.4 

5.0 

13.6 

11.2 

July 

7.7 

t 

8.4 

16.9 

12.1 

Aug. 

7.7 

7.6 

8.8 

20.0 

13.3 

Sept. 

3.9 

4.8 

6.3 

16.4 

10.2 

Oct. 

7.3 

8.2 

7.3 

14.6 

13.6 

Nov. 

5.8 

6.4 

4.6 

15.3 

15.5 

Dec. 

3.0 

2.9 

1.9 

13.6 

12.7 

Ave. 

3.9 

6.0 

4.0 

12.9 

10.5 

*Main  office  is  1.2  miles  from  works, 
t  Naphthalene  scrubbers  put  in  operation. 


TABLE  6. 

Grains  Nfaphthalene  Per  100  Cu.Ft.  of  Gas 


Tan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ave. 


Street 
Gas  at 
Works 

Outlet 

of 

Scrub¬ 

Street 
Gas  at 
Main 

Coal 

Water 

bers 

Office 

Gas 

Gas 

.0 

.0 

.0 

12.4 

6.1 

.0 

.0 

.0 

12.9 

6.2 

0.1 

.0 

.0 

14.4 

5.0 

1.1 

0.7 

.0 

14.6 

7.8 

1.1 

0.3 

0.9 

13.9 

8.0 
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TABLE  7. 


Poor  Supplies  Due  to  Naphthalene. 


1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

Jan. 

162 

37 

199 

209 

158 

230 

20 

Feb. 

57 

16 

75 

112 

124 

65 

7 

Mar. 

16 

13 

41 

75 

106 

49 

6 

Apr. 

2 

9 

23 

42 

47 

24 

7 

May 

4 

2 

35 

70 

35 

28 

15 

June 

7 

2 

212 

75 

216 

178 

46 

July 

65 

81 

58 

310 

314— 

2252 

506 

55 

Aug. 

199 

719 

50 

1065 

1904— 

3259 

672 

Sept. 

923 

433 

112 

1451 

2885 

2346 

629 

Oct. 

770 

205 

165 

2058 

1427 

1166 

323 

Nov. 

493 

183 

526 

1064 

1038 

528 

134 

Dec. 

209 

128 

300 

780 

576 

195 

49 

Naphthalene  scrubbers  put  into  operation. 
Approximately  47,000  meters  in  use  in  1924. 
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REPORT  OF  OPERATORS’  SECTION 


Francis  E.  Drake,  Chairman,  Lynn  Gas.  &  Electric  Company,  Lynn,  Mass. 


Introduction 


The  work  of  the  Operators’  Section 
of  the  Water  Gas  Committee  during 
the  past  year  has  been  a  continuation  of 
five  of  the  subjects  started  last  year;  and, 
in  addition,  six  new  ones  have  been 
added. 

The  committee  has  given  each  subject 
a  great  amount  of  careful  thought  and 
consideration,  and  no  one  has  been 
touched  upon  unless  the  development  of 
that  particular  subject  has  become  far 
enough  advanced  to  warrant  serious  con¬ 
sideration. 

Last  year  several  problems  were  dis¬ 
cussed  theoretically,  and  this  year  they 
have  been  treated  practically,  giving,  in 
so  far  as  possible,  actual  operating  re¬ 
sults. 

No  conclusions  have  been  drawn  by 
your  committee,  as  they  felt  that  was 
beyond  their  province;  but  enough  fig¬ 
ures  have  been  submitted,  so  that  opera¬ 
tors  throughout  the  industry  may  draw 
their  own  inferences. 

The  outstanding  feature  of  the  report 
on  Soft  Coal  Operation  is  the  develop¬ 
ment  of  the  so-called  “Pier  Process.”  A 
description  of  this  method  and  results  ob¬ 
tained  by  its  use  are  given  in  full ;  and  we 
believe  they  warrant  careful  perusal  by 
all  interested  in  this  subject. 

The  Back  Run  process  was  treated 
theoretically  last  year.  This  year  actual 


operating  results  have  been  compiled 
from  many  of  the  plants  using  it.  We  be¬ 
lieve  these  will  prove  of  material  value 
and  interest  to  the  industry  at  large. 

In  the  1924  report  a  general  descrip¬ 
tion  was  given  of  a  standard  water  gas 
set  modified  for  the  use  of  heavy  oils. 
This  year  the  actual  operating  results, 
obtained  with  this  machine  over  a  con¬ 
siderable  period  of  time,  are  given. 

The  report  of  the  “Use  of  Oxygen  in 
Water  Gas  Manufacture”  is  a  description 
and  theoretical  discussion  of  a  process 
for  the  manufacture  of  oxygen,  as  de¬ 
veloped  by  the  Jefferies-Norton  process. 
This  is  a  unique  process  which,  if  made 
a  commerical  success,  may  revolutionize 
the  methods  of  gas  manufacture.  The 
plant,  as  installed  at  Worcester,  Mass., 
while  strictly  experimental,  is,  neverthe¬ 
less,  large  enough  to  demonstrate  in  a 
practical  way  the  feasibility  of  its  opera¬ 
tion. 

The  Refractories  committee  report  is  a 
continuation,  and  gives  further  informa¬ 
tion  as  to  results  obtained  and  costs.  This 
section  should  prove  most  interesting  to 
all  operators  and  builders. 

The  use  and  development  of  exhaust 
steam  regenerators  is  yearly  becoming  of 
greater  importance.  The  results  of  actual 
operations  by  pioneers  in  this  method  of 
manufacture  are  of  incalculable  value  to 
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the  gas  engineer.  This  section  has  been 
covered  most  comprehensively  by  men 
thoroughly  familiar  with  the  use  of  ex¬ 
haust  steam  in  all  its  details.  A  careful 
study  of  the  points  brought  out,  we  be¬ 
lieve,  will  be  of  material  assistance  to 
all  operators  interested  in  reducing  the 
cost  of  water  gas  manufacture. 

The  reports  on  “Results  on  Carburet¬ 
tors,  Checkered  and  Checkerless”  and 
“Development  of  Oil  Sprays”  should  be 
of  practical  assistance,  as  actual  operat¬ 
ing  results  are  given. 

The  section  on  “Waste  Heat  and  Illu¬ 
minating  Gas  Boilers”  has  been  ably 
covered  by  a  committee  quite  conversant 
with  the  subject  and  by  men  having  had 
a  vast  amount  of  both  practical  and  theo¬ 
retical  experience.  The  results  as  given 
should  be  of  great  value  and  we  believe 
will  repay  all  who  give  this  section  care¬ 
ful  study. 

The  question  of  oil  gas  manufacture 
has  always  been  strictly  a  Pacific  Coast 
subject;  but  your  committee  felt  that  it 
was  of  sufficient  importance  to  warrant 
calling  attention  to  the  fraternity  at  large. 
This  section  covers  a  general  description 
of  both  the  “Two  Shell”  and  the 
“Straight  Shot”  type,  with  actual  operat¬ 
ing  results  obtained  both  on  the  Pacific 
Coast  and  at  a  plant  in  New  England. 
We  believe  a  careful  perusal  of  this  sec¬ 
tion  will  be  of  interest  to  all  of  the  indus¬ 
try. 

The  Chrisman  Down  Run  is  a  com¬ 
paratively  new  development,  but  one 
which  has  commanded  the  attention  of  the 
industry  for  some  months  past.  We  feel 
that  the  paragraphs  covering  this  subject 
will  be  a  valuable  addition  to  the  literature 
on  the  manufacture  of  water  gas. 

At  the  Chicago  Meeting  last  March  the 
Managing  Committee  brought  up  the 


question  of  this  committee  recommending 
a  uniform  formula  for  figuring  “Oil  Ef¬ 
ficiencies.”  Letters  were  sent  out  to  each 
member  of  the  Water  Gas  Committee  and 
seventeen  replies  were  received. 

Of  the  seventeen  replies,  two  were 
from  oil  gas  companies  the  others  from 
companies  manufacturing  carburetted 
blue  gas. 

We  find  that  for  oil  gas,  as  stated  in 
the  two  letters,  there  does  not  seem  to  be 
any  formula  whereby  oil  efficiencies  can 
be  shown  that  will  be  comparable  with 
those  commonly  expressed  by  water  gas 
companies.  The  only  formula  which  we 
could  find  from  their  reports  was: 

B.t.u.  in  Gas 

%  over-all  efficiency  =  - 

B.t.u.  in  total  Oil 

Of  the  companies  manufacturing  car¬ 
buretted  blue  gas,  we  find  thirteen  use 
the  same  general  formula  as  in  Massa¬ 
chusetts  : 

Oil  Efficiency  = 

B.t.u.  per  cu.ft.  x  1000  — [  (1000  —  ox)  g] 

x 

Where  x  =  oil,  gals,  per  M  cu.ft.  of  gas 
Standard  conditions  \ 

60°  F.  &  30"  Bar.  ) 

o  =  cu.ft.  gas  made  per  gal.  of  oil 
g  =  heating  value  of  blue  gas  made 

This  formula  has  been  condensed  by 
some  to  the  form : 

Oil  Efficiency  =  +  B.t.u.  — g) 

x 

The  only  difference  in  the  use  of  these 
formulae  is  for  the  value  of  o  and  g.  On 
these  points  there  is  a  variety  of  opinion. 
The  average  of  all  the  answers  received 
gave  o  the  value  of  67.9  and  g  the  value 
of  297.10.  Both  of  these  values  are,  of 
course,  dependent  upon  raw  material 
and  operating  conditions. 

From  the  cursory  analysis  made  by 
this  committee  it  is  certain  that  some  uni- 
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form  formula  should  be  adopted  by  this 
Association ;  but  the  committee  does  not 
feel  that  they  have  had  sufficient  time  to 
make  a  thorough  analysis  and  study  of 
the  subject.  They,  therefore,  recommend 
that  no  action  be  taken  on  a  definite  ac¬ 
ceptance  of  any  formula  at  this  time; 
but  that  the  matter  be  brought  to  the  at¬ 
tention  of  the  Association  and  that  the 
subject  be  held  over  for  the  1926  Water 
Gas  Committee  to  analyze  thoroughly 
and  make  definite  recommendations. 

A  request  was  received  during  the  year 
from  Association  headquarters  for  assist¬ 


ance  from  this  committee  in  the  gathering 
together  of  data  for  the  Revised  Cate¬ 
chism.  We  felt  that  the  proper  way  to 
handle  this  matter  was  to  appoint  a  sub¬ 
committee  geographically  situated  so  that 
the  entire  country  was  well  covered.  This 
was  done  and  the  sub-committee  known 
as  the  “Educational  Section  of  the  Water 
Gas  Committee”  formed.  This  commit¬ 
tee  is  not  only  in  a  position  to  help  facili¬ 
tate  the  publication  of  the  Revised  Cate¬ 
chism,  but  is  also  in  a  position  to  answer 
operating  questions  which  may  be  pro¬ 
pounded  by  operators  throughout  the 
country. 
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USE  OF  BITUMINOUS  COAL  AS  GENERATOR  FUEL 


Introduction 


During  the  past  year  the  use  of  bi- 
tuminous  coal  as  generator  fuel  has 
been  advancing  all  over  the  country,  some 
plants  in  the  experimental  stage,  while 
others  have  passed  the  experimental  stage 
and  are  using  bituminous  coal  exclusively. 
With  the  application  of  the  Pier  Process, 
which  is  a  joint  invention  of  W.  J.  Mur¬ 
dock,  O.  B.  Evans  and  E.  E.  Lungren, 
the  main  disadvantages  with  the  use  of 
coal  which  have  been  the  reduction  both 
in  capacity  and  fuel  economy,  have  been 
removed.  With  the  Pier  Process  the 
capacity  and  fuel  economy  closely  ap¬ 
proaches  that  of  good  coke  operation. 

Observations  show  that  the  area  of  ac¬ 
tivity  in  the  fuel  bed  extends  from  the 
walls  about  18  to  24  inches  toward  the 
center,  while  the  center  part  shows  a  sec¬ 
tion  of  unconsumed  fuel  and  practically 
no  activity.  To  eliminate  this  condition  the 
Pier  Process,  which  consists  of  a  refrac¬ 
tory  cylindrical  pier  that  is  built  in  the 
center  of  the  generator,  and  cores  out  the 
inactive  section  of  the  fire,  gives  addition¬ 
al  radiation  wall  surface  and  more  uni¬ 
formly  active  fire.  Instead  of  having  only 


a  ring  of  activity  within  the  outer  wall, 
there  is  also  a  ring  of  activity  about  the 
pier  wall,  and  with  proper  pier  design 
both  rings  can  be  caused  to  merge.  This 
results  in  uniform  active  fuel  bed  and 
uniform  temperature  across  horizontal 
sections. 

The  clinker  formation  is  practically  flat 
and  easily  removed. 

The  oil  per  “M”  using  bituminous  coal 
is  reduced  due  to  a  better  quality  of  blue 
gas. 

The  results  on  Bituminous  Coal  at 
Plant  No.  1  will  be  found  in  Table  No.  1 
of  Mr.  Novak’s  paper — Use  of  Illinois 
Coal  with  the  Pier  Process. 

The  cycle  used  in  the  ll'-O"  sets  with 

Illinois  Coal  is  as  follows : 

Time  . 5^4  min. 

Blow  . 35% 

Run  . 65% 

Down  Run  . 49% 

Air  Purge  . 17  seconds 

Blow  run  on  cycle  . 17  seconds 

Air  per  minute  . 7000  cubic  feet 

Steam  per  minute  . 113  lbs. 

2  Straight  runs  after  coaling,  rest  split  runs. 
2  Min.  blow  run  into  holder  after  coaling. 
Coal  every  7  to  9  runs. 

Charge — 3200-4500  pounds. 


SUMMARY  OF  RESULTS  AT  PLANT  NO.  2 


Size  of  Set  . 

.  10'-6" 

vb 

i 

o 

Kind  of  Fuel  . 

Bituminous 

Size  of  Fuel  . 

Jackson  County 

Franklin  County 

6"  x  3"  Lump 

Pier  Process  . 

With  pier 

Make  per  Set  Day  (M)  . 

.  2,670 

3,230 

Gross  Fuel  Lbs.  per  M  . 

.  33.15 

31.90 

Blown  over  Fuel  Lbs.  per  M  . 

. 46 

.27 

Net  Fuel  Lbs.  per  M  . 

.  32.69 

31.63 

Oil  Gals,  per  M  . 

.  3.14 

3.16 

B.t.u.  of  Gas  . 

.  557 

557 

Lbs.  Steam  made  per  M 

W.  H.  Boilers  . 

.  52.58 

56.20 

Length  of  Test . 

24  Hours 
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The  table  shows  that  with  Jackson  ity  and  a  9.5%  decrease  in  fuel  over  that 

County  Unscreened  Coal  with  pier  an  of  operation  without  pier, 

increase  of  48%  in  capacity,  and  a  13.1%  With  Indiana  coal  an  increase  of 
decrease  in  fuel  is  noted,  while  with  62.0%  in  capacity  and  a  13.1%  decrease 

screened  coal  a  43.5%  increase  in  capac-  in  fuel  is  noted  with  pier. 
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USE  OF  ILLINOIS  COAL  WITH  PIER  PROCESS 


By  M.  P.  Novak,  Coal  Products  Mfg.  Co.,  Joliet,  Ill. 


The  development  of  the  use  of  Illi¬ 
nois  coal  in  water  gas  production  has 
had  a  steady  growth  since  its  beginning 
on  an  appreciable  scale  in  1918,  and  it 
has  now  arrived  at  a  stage  which  shows  a 
distinct  advance  over  the  earlier  art.  By 
means  of  several  modifications  in  meth¬ 
ods  of  operation,  practically  all  of  the  dif- 
faculties  attendant  upon  the  use  of  coal 
have  been  eliminated  in  the  past,  with  the 
exception  that  in  going  to  the  generators 
of  greater  diameter  we  have  observed  se¬ 
vere  reduction  in  capacity  per  square  foot 
of  grate  and  some  reduction  in  fuel 
economy,  as  compared  to  that  in  genera¬ 
tors  of  smaller  diameter.  We  find  now, 
however,  by  the  application  of  the  Pier 
Process,  that  we  obtain  very  substantial 
improvement  in  set  capacity,  such  that  it 
very  closely  approaches  the  capacity  of 
good  coke  operation,  and  we  also  obtain 
a  considerable  improvement  in  economy. 
With  the  last  great  disadvantage  in  the 
use  of  coal  practically  removed,  it  ap¬ 
pears  that  the  use  of  coal  is  due  for  a 
much  more  rapid  growth. 

The  literature  available  on  the  use  of 
coal  in  making  water  gas  is  practically 
limited  to  papers  giving  reports  of  in¬ 
dividual  operators  on  special  phases  of 
the  art.  A  resume  of  operating  experi¬ 
ences  by  W.  J.  Murdock,  in  the  A.  G.  A. 
Water  Gas  Committee  report  of  1924, 
gives  the  results  of  four  years  of  opera¬ 
tion  with  coal  in  ll'-O"  sets.  W.  W. 
Odell  and  W.  A.  Dunkley  have  given  us 
a  very  comprehensive  view  of  the  basic 
factors  affecting  the  chemical  relation¬ 
ships  in  coal  fires  as  compared  to  coke 


fires  after  observations  in  several  plants, 
beginning  with  their  early  work  at  Strea- 
tor  in  1918.  There  have  been  a  small 
number  of  other  reports  and,  in  addition, 
many  operators  have  carried  on  unre¬ 
ported  work  with  Illinois  coal,  and  have 
been  able  to  show  very  marked  economies 
where  they  have  not  been  hampered  by 
lack  of  capacity. 

In  analyzing  the  cause  for  the  reduc¬ 
tion  in  gas-making  capacity  of  a  given 
machine,  we  find  that  it  is  due  to  the  fact 
that  the  coal  fire  does  not  present  a  con¬ 
dition  of  uniform  temperature  through 
any  horizontal  section.  Examination  of 
the  fire  at  different  intervals  shows  arch¬ 
ing  and  matting  across  the  top  with  chan¬ 
neling  and  blow-holes  along  the  walls; 
blackened  areas  across  the  central  por¬ 
tions  with  excessive  temperatures  in  the 
outer  portions ;  fuel  heaped  up  very  high 
at  one  side  of  the  generator  and  running 
very  low  at  the  opposite  side.  Further, 
the  clinker  formation  is  found  to  be  very 
thin  at  the  center  and  extends  up  very 
high  along  the  walls.  These  symptoms 
are  reported  by  all  operators  and  they 
tend  to  show  that  the  activity  of  the  fire 
is  confined  quite  closely  to  the  wall-bound 
areas,  indicating  that  the  central  por¬ 
tion  offers  a  high  resistance  to  the  blasts 
of  air  and  steam,  with  a  decreasing  re¬ 
sistance  toward  the  wall.  In  attempting 
to  force  the  fire,  the  fuel  is  rapidly  con¬ 
sumed  along  the  walls,  leaving  the  center 
uncarbonized  and  inactive,  resulting  in 
reduced  capacity  of  the  set;  also,  since 
the  total  quantities  of  air  and  steam  pass 
through  the  comparatively  small  perme- 


able  areas  the  velocities  are  so  high  they 
do  not  permit  of  sufficient  time  of  contact 
to  produce  the  highest  efficiencies.  The 
high  velocity  of  the  air  blast  has  the  fur¬ 
ther  disadvantage  of  mechanically  carry¬ 
ing  quantities  of  fuel  over  into  the  car¬ 
burettor,  thus  accentuating  the  unstable 
condition  of  the  fuel  bed,  and  making 
frequent  shut-downs  necessary  to  pre¬ 
vent  the  clogging  of  the  carburettor,  with 
consequent  loss  in  operating  time. 

The  underlying  causes  which  result  in 
these  conditions  of  high  activity  at  the 
wall-bound  areas  only  may  be  set  forth 
as  follows : 

First :  The  periphery  of  the  fire  offers 
less  resistance  to  the  flow  of  air  and 
steam  due  to  the  open  spaces  where  the 
fuel  lies  against  the  wall.  The  perme¬ 
ability  of  this  area  is  further  increased 
because  of  the  well-known  tendency  of 
the  larger  lumps  of  fuel  to  roll  to  the 
outer  portions  when  charging,  and  there¬ 
by  presenting  a  mass  having  a  higher  per¬ 
centage  of  voids. 

Second:  The  initiation  of  the  air  blast 
along  the  wall  produces  a  high  tempera¬ 
ture  and  the  carbonization  of  the  coal  be¬ 
gins  in  this  area.  The  carbonization 
causes  a  shrinkage  of  the  fuel  away  from 
the  refractory  wall,  and  allows  a  still 
freer  passage  of  the  blast.  The  carboni¬ 
zation  in  this  area  is  also  hastened  by  the 
radiant  heat  reflected  from  the  walls. 

Third:  When  coke  or  anthracite  coal  is 
used  as  fuel,  the  fire  may  be  said  to  con¬ 
sist  of  three  zones ;  namely,  the  green 
fuel  zone,  the  incandescent  zone  and  the 
clinker  zone.  When  soft  coal  is  used  as 
fuel  there  is  an  additional  zone  between 
the  green  fuel  and  incandescent  zones 
which  we  may  call  the  plastic  zone.  This 
zone  is  of  a  plastic  nature  because  of  the 
fusing  and  matting  together  of  the  coal 


when  the  volatiles  are  being  driven  off, 
and  it  is  very  impervious  to  the  blasts. 
The  air  blast  finds  its  way  up  along  the 
wall,  and  so  the  plastic  zone  becomes  con¬ 
vex  in  shape,  such  that  it  sometimes  ex¬ 
tends  down  very  close  to  the  grate  in  the 
central  portion.  This  is  evidenced  by  the 
uncarbonized  fuel  which  is  sometimes 
drawn  from  the  central  portion  during 
clinkering.  The  plastic  zone  is  very 
sticky  and  in  addition  to  its  high  resist¬ 
ance  against  the  attack  of  the  air  blast, 
the  fuel  will  not  of  itself  flow  into  weak 
spots  or  holes  which  develop,  and  it  be¬ 
comes  necessary  to  bar  the  fuel  bed  fre¬ 
quently. 

Fourth:  Since  the  fuel  is  processed 
more  rapidly  at  the  wall,  the  fuel  de¬ 
scends  more  rapidly  in  that  area.  The 
friction  of  the  fuel  against  the  wall  re¬ 
tards  its  travel  and  tends  further  to 
loosen  the  fuel  and  keep  it  porous.  A 
differential  settling  action  is  set  up  which 
tends  to  make  the  central  portion  more 
dense  and  compact  due  to  the  effect  of 
new  charges  of  fuel,  whereas  the  outer 
portions  remain  quite  loose  and  perme¬ 
able. 

Some  or  all  of  the  foregoing  factors 
affect  the  conditions  in  the  generator  at 
different  times  and  it  has  been  determined 
from  many  observations  at  the  Coal 
Products  Manufacturing  Company  plant 
that  the  area  o'f  activity  in  the  fuel  bed 
extends  from  the  refractory  walls  about 
18  to  24  inches.  We  have  found  that  by 
the  introduction  of  a  refractory  pier  or 
cylindrical  section  in  the  center  of  the 
fuel  bed,  the  inactive  portion  of  the  fire 
is  cored  out,  and  by  the  effect  of  the  ad¬ 
ditional  radiating  wall  surface,  a  bal¬ 
anced  condition  is  obtained  which  results 
in  the  fire  becoming  substantially  uni¬ 
formly  active.  Instead  of  having  only  a 
ring  of  activity  within  the  outer  wall,  we 
have  also  a  ring  of  activity  about  the  pier 


1195 


wall  and  by  the  proper  pier  design  for  a 
given  coal  we  can  cause  the  rings  to 
merge.  This  results  in  practically  uni¬ 
form  permeability  and  uniform  tempera¬ 
ture  across  a  horizontal  section  of  the 
fuel  bed,  such  that  conditions  obtain 
which  are  very  similar  to  those  in  good 
coke  operation,  and  we  obtain  a  very  ma¬ 
terial  increase  in  gas-making  capacity  and 
fuel  economy.  Observation  of  the  top  of 
the  fire  above  uniform  temperatures ;  also, 
the  clinker  formed  is  practically  flat, 
having  about  the  same  height  at  the  pier 
wall  as  at  the  outer  wall,  with  a  very 
slight  dip  toward  the  center  of  the  an¬ 
nular  ring. 

In  applying  the  pier  to  a  standard 
ll'-O"  generator,  having  a  9'  grate  diame¬ 
ter,  we  have  used  a  refractory  pier  of  3' 
in  diameter.  In  doing  this  we  have 
reduced  the  grate  area  7.07  square  feet 
or  11.1%,  but  we  increased  the  gas-mak¬ 
ing  capacity  in  the  machine  as  high  as 
62%,  with  a  corresponding  improvement 
in  fuel  economy  from  10  to  13%  when 
using  certain  coals  as  compared  to  the 
standard  method  of  operation.  You  will 
note  in  this  particular  design  the  distance 
from  the  pier  wall  to  the  outer  wall  is  3' 
and  no  part  of  the  fire  is  more  than  18 
inches  from  a  radiating  refractory  wall. 

We  are  presenting  several  different  de¬ 
signs  of  pier,  the  application  of  which  to 
any  special  condition  will  vary  according 
to  the  local  conditions  and  kind  of  fuel 
used. 

The  first  successful  pier  which  we 
used,  as  shown  in  Figure  1,  was  a  hollow 
pier,  which  was  cooled  by  means  of  lead¬ 
ing  the  air  and  steam  through  a  duct  to¬ 
ward  its  upper  extremity.  The  purpose 
of  cooling  was  to  make  the  brick-work 
more  permanent  and  to  reduce  the  ten¬ 
dency  of  clinker  adhesion.  It  was  found, 
however,  that  the  solid  pier  when  prop¬ 


erly  adapted  gave  just  as  good  operating 
results  and  proved  to  be  even  more  per¬ 
manent.  This  is  shown  in  Figure  2. 

In  applying  the  solid  type  of  construc¬ 
tion,  it  has  been  found  most  advantageous 
to  provide  for  a  better  distribution  of  air 
and  steam  below  the  grate  than  ordinarily 
obtains  and  you  will  note  in  Figure  2 
that  the  air  is  led  in  through  a  duct  to  the 
center  of  the  ash  pit  and  directed  against 
the  bottom  of  the  pier.  In  order  to  per¬ 
fect  the  distribution  the  conical  deflector 
plate  is  hung  to  the  grate  below  the  pier. 
This  is  the  type  of  installation  which  was 
made  in  a  test  run  at  Des  Moines,  Iowa. 

Figure  3  shows  a  modification  of  a 
semi-solid  pier,  which  has  been  used.  In 
this  modification  the  bottom  of  the  pier 
is  recessed  and  left  open  to  a  point  about 
2'  above  the  grate  line  for  the  purpose 
of  cooling  to  reduce  clinker  adhesion 
when  using  fuels  whose  ash  might  have 
that  tendency. 

The  method  of  operation  is  almost  the 
same  as  ordinary  100%  soft  coal  opera¬ 
tion,  save  that  more  blow  run  may  be 
used  due  to  the  better  condition  of  the 
fire. 

The  cycle  we  have  used  in  ll'-O"  sets 
with  Illinois  coal  is  as  follows : 

Time . 5j/2  min. 

Blow  . 35% 

Run  . 65% 

Down  Run  . 49% 

Air  Purge  . 17  seconds 

Blow  run  on  cycle . 17  seconds 

Air/Minute  . 7000  cu.ft. 

Steam/Minute  . 113  lbs. 

2  Straight  runs  after  coaling,  rest  split 

runs. 

2  Min.  blow  run  into  holder  after  coaling. 
Coal  every  7  to  9  runs. 

Charge  3200-4500.  pounds. 

The  cycle  is  governed  by  local  condi¬ 
tions  such  as  kind  of  coal,  per  cent  inerts 
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allowed  in  gas  and  capacity  requirement. 

The  charging  of  the  generator  takes 
place  directly  after  a  two-minute  blow. 
After  charging,  a  2-minute  blow  run  is 
made  into  the  holder  followed  by  the 
regular  steam  run.  The  cycles  then  fol¬ 
low  as  above. 


The  clinker  formed  with  the  soft  coal 
operation  is  very  easily  removed  as  it  is 
not  hard  and  can  be  easily  broken  up. 
We  have  had  no  side  wall  clinker  on 
either  the  pier  or  outer  walls  in  over 
eight  months’  regular  operation,  and  have 
not  had  to  bar  any  clinker  in  that  time, 
whereas  it  was  necessary  several  times 


Fig.  1.  Pier  Process 
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weekly  without  the  pier.  The  coke  just 
above  the  hold  up  bars  is  dry  and  of  good 
size  and  there  is  no  green  coal  or  coal  gas 
visible  from  the  clinker  doors.  During 
the  clinker  period  the  dust  collector  is 
cleaned  and  we  get  from  200  to  400 
pounds  per  day  of  a  material  which  is  a 


very  fine,  semi-coke.  The  carburettor  and 
superheater  are  cleaned  every  two  or 
three  days,  depending  on  the  amount  of 
blown-over  fuel  present.  This  material 
is  a  bit  larger  than  that  found  in  the  dust 
catcher. 

Our  operation  with  soft  coal  has  been 
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Fig.  2.  Pier  Process 
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mainly  on  a  Jackson  County  Illinois  coal. 
We  have  also  operated  on  West  Virginia 
gas  coals,  Indiana  coals,  which  compare 
with  a  poor  grade  of  Illinois  coal,  and 
have  made  a  five-day  run  on  ^4  "  x  l  J4" 
washed  nut  coal  from  Franklin  County, 
Illinois.  The  analysis  of  the  coals  are  in 
table  No.  5. 


Table  1  shows  results  with  the  Jack- 
son  County  coal,  with  pier  operation  on 
screened  and  unscreened  coal  against  that 
of  regular  operation.  With  unscreened 
coal  the  pier  shows  a  48%  increase  in 
capacity,  a  13.1%  decrease  in  fuel  used 
and  a  very  slight  difference  in  oil.  The 
screened  coal  figures  show  with  the  pier 
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a  43.5%  increase  in  capacity,  a  9.5%  de¬ 
crease  in  fuel  used  and  a  slight  difference 
in  oil  per  thousand.  In  our  very  recent 
operation  we  have  balanced  the  set  bet¬ 
ter  and  have  obtained  results  which  in¬ 
dicate  a  further  reduction  of  fuel  of  two 
pounds,  while  the  oil  has  been  3.25  gal¬ 
lons  per  M  for  555  B.t.u.  gas;  however, 
we  cannot  give  full  results  because  of  in¬ 
termittent  operation  due  to  the  use  of  coal 
gas. 

Table  No.  2  shows  results  obtained 
with  the  use  of  Indiana  Lump  coal  with 
and  without  the  pier.  This  coal  was 
loaded  as  1J4"  lump  at  the  mines  with 
some  lumps  30"  in  one  dimension;  it  is 
very  easily  broken  by  handling.  It  is 
not  a  lump  coal  by  any  means  when  it  is 
charged  into  the  generators,  in  fact 
screening  tests  showed  it  to  contain  30% 
fines  through  a  screen.  The  pier 
operation  shows  a  62.0%  increase  in  ca¬ 
pacity  and  a  13.1%  decrease  in  fuel  used 
and  the  oil  is  about  the  same.  Although 
this  coal  shows  more  fuel  per  M  and  a 
reduced  capacity  as  compared  with  the 
Illinois  coals,  it  really  is  an  economical 
fuel,  due  to  the  low  cost  per  ton. 

Our  next  run  was  with  a  Franklin 
County  coal  which  was  a  small-sized  fuel. 
This  was  a  J4”  x  1J4"  washed  nut  of 
which  25.8%  would  go  through  a  ^4" 
screen.  We  had  only  enough  coal  to  run 
four  days  and  our  results  are  not  bal¬ 
anced  ;  that  is,  our  oil  is  high  and  our 
fuel  is  low.  We  feel  sure  that  if  we  had 
more  of  this  coal  and  more  time  to  work 
with  it,  better  results  could  be  obtained. 
Table  No.  3  shows  results  obtained  with 
this  coal  and  they  indicate  what  can  be 
done  with  a  very  cheap  fuel. 

After  very  complete  tests  with  the  pier 
in  ll'-O"  sets  at  our  plant,  we  arranged 
for  a  12-day  test  run  with  a  pier  in  a 
10'-6"  set  at  Des  Moines,  Iowa.  This 


plant  is  equipped  with  all  modern  meas¬ 
uring  devices  such  as  air  meters,  steam 
meters  and  steam  meters  on  the  waste 
heat  boiler.  The  meters  measuring  the 
make  gas  are  a  Republic  Flow  Meter  and 
a  Wet  Station  Meter.  This  set  is 
equipped  with  automatics  so  that  we  were 
assured  of  a  regular  cycle.  The  waste 
heat  is  utilized  in  a  horizontal  waste  heat 
boiler  which  has  a  blast  gas  drum  and  a 
make  gas  drum.  The  machine  is  equipped 
with  Chrisman  down  run. 

With  slight  changes  in  the  design  of 
the  pier  and  better  knowledge  as  to  the 
operation,  far  better  results  were  ob¬ 
tained  with  the  identical  Jackson  County 
coal  that  we  use  at  Joliet.  Table  No.  4 
shows  results  obtained  with  this  coal.  It 
should  be  noted  that  the  only  preparation 
of  the  Jackson  County  Lump  is  to  pass 
it  over  a  1J4"  bar  screen;  the  lumps  run 
up  to  3"  x  12"  x  18"  and  there  is  about 
14%  fines.  The  fines  are  not  always 
taken  out  on  forking,  or  in  other  words 
it  is  a  very  irregular  sized  coal. 

Summary 

*  The  use  of  the  Pier  Process  in  con¬ 
nection  with  Illinois  coal  and  other  bi¬ 
tuminous  coals  has  shown  the  following 
advantageous  results : 

1.  The  gas-making  capacity  of  the  set 
is  very  materially  increased  over  previous 
operation  with  the  same  fuel. 

2.  The  fuel  required  per  M  for  any 
given  fuel  is  reduced  as  compared  to 
previous  operation  with  the  same  fuel. 

3.  The  clinker  formation  is  practically 
flat,  and  is  very  easily  removed  with  very 
low  carbon  losses.  Records  show  a  re¬ 
duction  in  clinkering  time  of  30-40%. 

4.  The  oil  required  per  M  is  reduced 
because  of  better  quality  of  the  Blue  Gas. 

5.  The  amount  of  fuel  blown-over 
from  the  fire  is  materially  reduced. 
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These  results  obtain  because  the  ten¬ 
dency  toward  arching  and  matting  is 
eliminated;  the  fuel  bed  is  more  uni¬ 
formly  permeable  to  the  blast,  permitting 
a  higher  rate  of  blast;  and  the  fuel  bed 
presents  a  larger  body  of  uniformly  in¬ 
candescent  fuel,  which  has  been  heated  to 


the  proper  temperature  for  the  progress 
of  the  water  gas  reaction. 

Note:  The  application  of  the  Pier 
Process  is  a  joint  invention  of  W.  J. 
Murdock,  O.  B.  Evans  and  E.  E.  Lun- 
gren,  to  whom  acknowledgments  are  ac¬ 
corded. 


TABLE  NO.  1 


Jackson  County  Illinois  No.  2  Seam  1*4 

WITHOUT  PIER 

Unscreened  Screened  2" 

"  Lump  Coal 

WITH  PIER 

Unscreened  Screened  2" 

Shell  Diameter 

if  o" 

11'  0" 

IF  0" 

IF  0" 

Make/Set  Day  (M) 

1573 

1825 

2326 

2621 

Gross  Fuel/M  lbs. 

46.22 

41.19 

40.14 

37.22 

Blown  over  fuel  lbs./M 

4.11 

1.86 

1.77 

1.43 

Net  Fuel  lbs./M 

42.11 

39.33 

38.37 

35.79 

Oil/M  gals. 

3.51 

3.38 

3.52 

3.43 

B.t.u.  of  Gas 

oo5 

558 

546 

544 

No.  of  days  of  run 

4 

10 

17 

17 

No.  of  Sets  running 

5 

5 

3 

2-3 

- 

TABLE 

NO.  2 

iy4" 

Indiana  Lump  Coal  Strip  Mine 

Unscreened 

WITHOUT  PIER 

WITH  PIER 

Shell  Diameter 

IF  0" 

IF  0" 

Make/Set  Day  (M) 

1158 

1877 

Gross  Fuel/M  lbs. 

53.49 

46.53 

Blown  over  fuels  lbs./M 

3.80 

1.64 

Net  fuel  lbs./M 

49.69 

44.89 

Oil/M  gals. 

3.52 

3.59 

B.t.u.  of  Gas 

551 

551 

No.  of  days  run 

10 

8 

No.  of  Sets  running 

5 

5 

TABLE  NO.  3 

Franklin 

County  1*4"  x  ZA"  Washed  Nut  Coal 

with 

PIER 

Shell  Diameter  . 

.  .  .  IF  0" 

Make/Set  Day  (M)  ... 

2103 

Gross  Fuel/M  lbs . 

36.47 

Blown  over  fuel  lbs./M 

.97 

Net  fuel  lbs  /M 

35.50 

Oil/M  o-als 

3.70 

B.t.u.  of  Gas . 

550 

Yn  nt  davs  of  run 

4 

\Tr>  nf  T?  nnnina 

4 

wx  . 
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TABLE  NO.  4 


Test  at  Des  Moines,  Iowa 

Jackson  County  Coal 
Lump  Forked 

Franklin  County  Coal 
6"  x  3"  Lump 

Shell  Diameter 

10'  6" 

10'  6" 

Make/Set  Day  M 

2670 

3230 

Gross  Fuel  lbs./M 

33.15 

31.90 

Blown  over  fuel  lbs./M 

.46 

• 

.27 

Net  fuel  lbs./M 

32.69 

31.63 

Oil/M  gals. 

3.14 

3.16 

B.t.u. 

557 

557 

Steam  made/M  W.  H.  B. 

lbs. 

52.58 

56.20 

Length  of  Test 

36  hours 

24  hours 

TABLE  NO.  5 


Proximate  Analysis  of  Coals  Used 


Jackson 

County 

Indiana 

Lump 

Franklin  County 
Washed  Nut 

Franklin  County 
6x3  Lump 

HoO 

6.95 

12.95 

6.98 

7.95 

V.  M. 

33.40 

29.83 

32.34 

33.21 

F.  C. 

52.90 

47.55 

52.21 

49.44 

Ash 

7.25 

9.67 

8.47 

9.40 

TOTAL 

100.00 

100.00 

100.00 

100.00 

Sulphur 

1.20 

1.89 

.98 

1.21 
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REPORT  OF  USE  OF  BITUMINOUS  COAL— RESULTS  AT  VARIOUS 

PLANTS 


W.  G.  Rudd 


Following  are  the  results  from  various 
plants  using  bituminous  coal  as  generator 


fuel : 


Plant  No.  3 


Size  of  Set  . 6'0" 

Kind  of  Coal . Southern  Illinois 

Size  of  Coal  ....  6"  x  3"  Furnace  Coal 
Percentage  of  Coal  Used . 100% 


Experience  With  Coal 

Results  .  100%  Coal 

Generator  Fuel  per  M . 40  Lbs. 

Make  per  run  (Same  as  with 

Coke)  .  3,000  Cu.  Ft. 

Cycle  .  5  Minute 

Made  Up  as  Follows : 

Blow . 2  Min.  0  Sec. 

Blow  Run  . » .  30  Sec. 

Run .  2  Min.  25  Sec. 

Purge  .  5  Sec. 


1203 


o 

£ 

H 

< 

Ph 


o 


§ 
a 

^XX 


cq 


•*3  s 
OX^ 


S>  V  p 

-2 

0,0  = 


h4 

i— i 

o 

o 

55 

w 

H 


t-2  Cij 

rO  g 

X  X 


s 

a 

«0 

(X, 


-a* 

e 

an 


v. 

V  pc; 

Lj  >• 


fc 

'o 


■*»» 

^  <Nl 

-Hi  Cq 

IXf 


<3  ^ 


o 

p 

V 

V 

o 

X 


H 

w 

m 

fe 

o 

w 

N 

i-h 

w 


v+-.-* 
O  Q 

e^X 


as 

<y 

X 


a 

o 

<3 

a 

§ 

X 

*+-, 

<3 

as 

s» 

"  r* 


SH 

<3 

X 


o 

o 

o 

o 

u 

o 

0) 

u 

<u 

<u 

<u 

w 

<v 

<u 

<v 

ID 

u 

m 

m 

m 

m 

m 

m 

m 

m 

m 

o 

o 

o 

o 

o 

l o 

o 

o 

LO 

CO 

co 

CO 

i — < 

t—H 

r-H 

CO 

CO 

H- 

iTiOO^O^NOhO 
^ONvOi 0  0010^0^10^ 
CMCMCMCMCMCMCMCMCMCM 


DUOUUDUDUU 

cccccccccc 

oooooooooo 


Tt*  H”  ON  Os 

O'OHrH 

wood 


1-0 

00 


On 

oo  co t-h  i-o  on  oo  tq  cm  on  i — j 
cm*  X  X  P  P  >— ‘  X  no  cm’  X 

COCOCO^fCMCOCMCOCOCM 


NMOi-iTtO\'-'(NJp-iroO 

tS-M-uOnOM-H-nOOINOnO 


OiOirOiCN-HoOiOOiO 

r_(roi-Oi-O00ONOs,-n'-O'O 

ONOOOOOhOQiON 


OOOOOOOOtOCO 

NooKodddoodd 

oot^t^ 


a3 

<u 

P  n3  ad  ad 

1-1  <L)  <L)  QJ 

°PP-X 

i_  u  J_ 

c  o  o  o 

pxxx 

5  i  V  V 
r^-  H^-  NO  NO 

X  X  x  X 

t  t  ^5 
CM  CM  CO 


ad 

<u 

*d  P 

CU  <u 
,  y  O  M 
a 

o  C  O 

XPX 


>0  vO  vO 

XXX 

tit 

CO  CO  co 


rt  a 
» 

•  • 

<U  <U  <U 
Prxp 
,1  o  o  o 
gOiONQUU 

P  P  o’  o 

uu  .  . 

p*> 


o 

o 


sww 

o 

O  I 


o  o  o 
>1  >>  £ 


o  u  ^ 


& 


«X 


d-d'd’d'd'd-ct-d-ct-d" 

CMCMCMOJCMCMCMCMCMCM 

O  t-h I  CM  M"  1-0  nO 

fO  lO  VO  »H  r-(  I - It - I  r— I  t-H 

CMCMCMCMCMCMCMCMCMCM 


gX 

^X 


o  O, 

Cn  -O  r,  . 


X 


X 


•  <s»  * 

o  £ 

X> 


X 


* - *  *^yH 

XX  V. 

X 


<N> 

►Oi 

« 


a  gLL 

XX  3 

X 


^  XX 

x 


^  V 


<o 

S 


<SJ  g 


o 

' — ■  -Ki 


X;0 


O  Q 


'd 

X 

X 

v 

o 

Q 

<sj 

a 

X 

H-> 

O 

as 

a 


X 


*o 

Os 

H 


cw 

*+-^ 

Q 

X 

o 

X 


1-0  io 

OCOvOOOiTt-indcOi-'ttiONOO'tcOTroONOi'tKOCOTHCOONON 
vO  1-0  X  >0  io  io  IO  d"  io  X-  LO  X  LO  LO  U-;  LO  LO  io  Ct  IO  LO  IO  Ct  LO  LO  LO  1  O  LO  io  \Q  LO 


d-^KlC<JCNJCMr4c\JOgCMCNlCMCNl<NCMCMCMCMC\|CMOsI(MOg(NCNaCNJcOiOTtco(M 


iMONvOOONOOOOlOO 

)NcoiCvOiO'>tcO'T^t't 


00  00  vO  ON  CO  00  LO  CO  {>  O  OS  O  IO 


^SooSooooSooooooooooooooo 

ooooooooooooooooooooo  oo  o 


t-h  CM  CO  o 

iO\t-tsO 


co  - 


:0 

o 

X 


NO 

CM 

ON 

oq 

CM 

00 

o 

NO 

t—H 

p 

oq 

p 

p 

CNJ 

O 

p 

p 

r—H 

T-h 

CM 

NO 

t—H 

t—H 

tq 

tq 

co 

tq 

NO 

O 

r-H 

ON 

X 

X 

X 

X 

X 

CO* 

p 

o" 

X 

co’ 

P 

to 

p 

P 

cd 

X 

X 

t-h 

P 

X 

X 

p 

t—H 

K 

O 

X 

co 

CO 

CM 

co 

CO 

co 

CO 

CO 

CO 

CO 

CO 

co 

CO 

co 

CO 

co 

CO 

co 

co 

co 

CO 

co 

CO 

co 

CO 

co 

CM 

co 

CO 

<  CN1  CM  CM  CM  CM 


CO 


'OOOOOOOOOO  oo 
^OONMOO-HlsON^din 
-  -v  CO  r-H  ,— (  O  o  co  O  ON  Os 

<CMCNlC\|CNlCslC\lCMr-(,_i 


oqo\'Oioooqo/tiooqioMiq'qqiqcoNoqoq'tioKOioc\Nl^CK(Nj 

diodN-c'ioddoi'didcdciXdidod^dcNiKdKddNciNq'H'rd 

ir)^-itcoinoOKinoiO'tiovOto,t,tioiOitroats\OKiO'OCC'OiOin 

t-H  t— (  — — H  *— (  t— (  *— (  t— H  i— H  r-H  t-H  t-H  t-H  t— H  t-h  t— H  t-H  t-H  t-H  t-H  t-H  t—H  r-H  t-H  t-H  t-H  t-H  t-H  r-H  t-H  t— h 


C\1  C\|  T^-  o  co  O  o  O)  O  ON  vO  1-0  O  NO  T-H  tv.  cq 

0\dHN\do\ooKddid'tdidtNd't'-TT>uiWT-Tw  xj 
COCOcoCNJCM^HT-H^HCMCMCOCMCOCNJCNlCgCNjCMCMCNICNlCMCNJCg 


h  no  on  o  d-  cf  o  cf  cq  cq  to  Cvi  o 

'  X  ON  00  p  00  Cf  X  On  CO  r-H  ^  rd  rt 


iNj-\ONr0C\j 


cOfON(NJOioC100\iOOfOfOrHfoNOCO'0'ONN(N]ONcoirl’-i20OcO 

OOMoOOOMpHTtOONO\rH'OC')N\OOiOOimoON,tO'OON'0^“ooO 

COCOKOOOlHONOCOO\CM^iOTHLOOO\0(NO(N)OOrHOTHONC\OiO^Kts 

i-Od'Ti-cococoCNjcocOcococod'd'COCOcocod’d’COcoi-O-cfCNlCMt^'-H^d'co 

t—H 


oooooioqinuiir.inooiooqooqoqqooq-qqoqio'tT); 

ooc5ooPPXodXXoXXodoXXoo‘oXoXodXoocdodPP 

HH^-TtrHCNj't't(NlcocococococONf,tiOTtrO'^‘iO  CM  co 


cf  d- 
X  X 


noXXnOnoXvOnOnoXnOnOnOnOnOnOnOO 

xxxxxxxxxxxxxxxxxx 

cocococococococococococococococococo 


CM  CM  i: 

•  • 

^  U 

»* 


O  NO  no  no 

X  X  X  X 

i  5  5  i 

co  co  CO  co 


t-H  r-H  t-H  r-H  r-H  t—H  r-H  r-H  i-H  r-H  t-H  t—H  r-H  r-H  r-H  r-H  r-H  r-H  jh  r-H  r-H  r-H  r-H  r-H 

. o  o . 

ooooooooooooooooooqqqqo  oooo 

.  . . XL)  •  .  4  .  . 

«  «  o  „  „ ! P  P  P  P  P  P  W  P  P  &  &  $  P  P  &  &  &  W  |  S  ^  «  &  &  P  P 


i  CNJ  co  t|- io  o  n  CO  0\ 


iCMcod-uovOt^OOONO 


Mc0Nj-io^0N00  0'>OH(MC0TfiO\0N000NOrH 
1  ’ — *  * — it—h, — <  t — it — it — i^hCMCMCMCMCMCNJCMCMCMCMCOcO 


CMfO'tiOONCOONO'HCMCO'tiOiOKOOCNOH 
HHHHr-THHHt\JCMOJ(M(\l(M  CM  CM  CM  CM  CO  CO 


1204 


Remarks : 


Nos.  1-5 
Nos.  6 
Nos.  7 
Nos.  8 
Nos.  9 
Nos.  10-16 


Cycle  2"-4' 


40"  Blast,  12,000  Cu.Ft.  of  Air  per  Min. 

10,000  Cu.Ft.  of  Air  per  Min.  Cycle  2" — Zy2 

7,000  Cu.Ft.  of  Air  per  Min.  Cycle  2"— 3^  Blast  30" 

7,000  Cu.Ft.  of  Air  per  Min.  Cycle  2" — 3  Blast  30" 

8,000  Cu.Ft.  of  Air  per  Min.  Cycle  2" — Zy2  Blast  30" 

7,000  Cu.Ft.  of  Air  per  Min.  Cycle  2" — Zy2 

7,000  Cu.Ft.  of  Air  per  Min.  Cycle  2  Min.  Blows 
3  Min.  Make  Alternate  Up  and  Back  Runs.  Blow  Runs  Averaged  45  Sec.  up. 
Steam  235  Lbs.  per  Min. 

Back  Steam  275  Lbs.  per  Min.  Up  Run  after  and  Back  Run  before  Charging. 

Rio  ef  Prpcc  Writ  PT 

Nos.  24-31  Blast  40"— 11,600  Cu.Ft.  Air  per  Min.  Cycle  2'-4' 


Nos.  17-26 


PLANT  NO.  4 

12'  U.  G.  I.  Machines — Using  No  Oil 
Make 


No. 

Date 

% 

Coal 

Total  Make 
Per  Day 
M.  C.  F. 

Hours 

Oper¬ 

ating 

Per  Hr. 
Per  Set 
M.  C.  F. 

Make 
Per  Sq.  Ft. 
Cu.  Ft. 

Total  Lbs. 
Fuel  Per 
M.  C.  F. 

B.t.u. 

Steam 
Lbs.  Per 
M.  C.  F. 

1 

2/1/25 

37.4 

3257 

21.6 

150.8 

1920 

33.4 

259 

54 

2 

2/2 

41.0 

3811 

26.0 

146.6 

1870 

34.2 

268 

57 

3 

2/3 

40.0 

4329 

25.6 

169.3 

2160 

33.6 

253 

50 

4 

2/4 

44.5 

4114 

27.5 

152.0 

1940 

36.6 

256 

58 

5 

2/5 

47.5 

2695 

19.8 

136.1 

1735 

42.4 

251 

62 

6 

2/6 

46.6 

2240 

14.0 

160.0 

2040 

36.0 

258 

52 

7 

2/7 

53.5 

743 

5.4 

138.0 

1760 

35.9 

256 

60 

8 

2/8 

52.0 

677 

4.1 

165.1 

2100 

37.5 

263 

50 

9 

2/9 

45.4 

2542 

16.0 

158.9 

2020 

36.0 

242 

52 

10 

2/10 

51.5 

2662 

15.3 

173.9 

2215 

36.0 

250 

50 

11 

2/11 

43.4 

4824 

28.0 

172.2 

2193 

31.0 

249 

47 

12 

2/12 

42.5 

4571 

28.9 

158.2 

2020 

31.9 

251 

55 

13 

2/13 

43.8 

3575 

21.5 

166.2 

2117 

32.6 

258 

61 

14 

2/14 

57.8 

3100 

17.7 

175.1 

2230 

33.2 

251 

47 

15 

2/15 

55.9 

1029 

6.2 

166.0 

2110 

30.4 

251 

51 

16 

2/16 

50.3 

3015 

17.0 

177.4 

2260 

34.5 

236 

47 

17 

2/17 

62.6 

2831 

16.6 

170.5 

2170 

32.1 

237 

50 

18 

2/18 

57.7 

2784 

16.6 

167.7 

2140 

32.7 

253 

50 

19 

2/19 

46.3 

2082 

12.3 

169.3 

2160 

28.5 

249 

50 

20 

2/20 

52.2 

2445 

16.5 

148.2 

1890 

37.6 

255 

57 

21 

2/21 

44.2 

2117 

13.2 

160.3 

2040 

35.4 

261 

53 

22 

2/22 

56.9 

993 

5.6 

177.3 

2260 

37.2 

251 

50 

23 

2/23 

56.0 

2006 

14.0 

147.5 

1900 

28.4 

255 

56 

24 

2/24 

50.8 

3189 

20.5 

155.6 

1980 

32.5 

256 

54 

25 

2/25 

53.1 

3140 

20.7 

151.7 

1930 

32.0 

255 

55 

26 

2/26 

32.2 

5586 

32.3 

170.1 

2170 

30.5 

303 

50 

27 

2/27 

32.2 

6857 

33.4 

205.2 

2614 

25.6 

373 

52 

28 

2/28 

43.0 

4719 

29.4 

160.4 

2050 

28.8 

312 

51 

Remarks: 

Cycle — 2  Min.  Blows,  3  Min.  make  alternate  Up  and  Back  Runs.  Blow  average  45  sec. 
Up  Steam  235  Lbs.  per  Min.  Back  Steam  275  lbs.  per  min.  Up  Run  after  and  Back  Run 
before  charging. 

Blast  30"  water  and  air  7500  cu.ft.  per  Min. 

No.  7-8  Western  Kentucky  Coal. 

No.  14-15  Boone  Chilton  W.  Va.  Coal. 

No.  16-18  Mixed  Coal. 

No.  19-20  Hazard — East  Ky.  Coal. 

No.  21  Haz.  and  W.  Ky. 

No.  23-25  Boone  Chilton  &  W.  Ky. 


1205 


COMPARATIVE  DATA  ON  OPERATING  RESULTS 


At  Plant  No.  5,  No.  6,  and 

Plant  No.  5 

Single 

Shell 

No.  7 

Plant  No.  6 

Plant  No.  7 

Size  of  Set 

12'0" — Williamson 

12'0" 

12'0" 

Kind  of  Fuel 

6"  Lump  W.  Va. 

High  Volatile  Coal 

Coke 

Coke 

Percentage  Coal  Used 
Experience  with  Coal 

Grate  Area  Sq.Ft. 

100% 

Several  Years 

61.25 

72.13 

72.05 

Make  per  Sq.Ft.  per  Hr. 

2,655  Cu.Ft. 

3,372  Cu.Ft. 

3,680  Cu.Ft. 

Lbs.  Fuel  per  MCF 

28.60 

26.10 

26.20 

Gals.  Oil  per  MCF 

3.53 

3.19 

2.33 

Cu.Ft.  Gas  per  Lb.  Fuel 

27.55 

30.82 

32.82 

B.t.u.  of  Gas 

542 

547 

441 

%  Blow  Run  Gas  to  Total 
Gas 

27% 

39.2% 

48% 

Gas  Analysts 

co2 

5.5 

5.20 

7.15 

Ill. 

11.45 

10.20 

.  6.65 

o2 

1.0 

.80 

.75 

CO 

19.0 

25.40 

27.55 

h2 

25.0 

27.41 

27.00 

ch4 

15.85 

10.89 

8.86 

n2 

22.2 

20.10 

22.04 

DATA  ON  THE  OPERATING  RESULTS  AT  PLANT  NO.  5 


Blast  Pressure 


Cycle 


Steam  Used 

Steam  per  MCF 
Fuel  Used 

Generator  Conditions 


40"  Water 

Run  2  Min.  55  Sec. 

Cu.Ft.  of  Air  per  Min.  25,900 

6  Min. — 2  Up  and  1  Down 
No  Split  Runs  are  made 
Blasting  Time  2  Min.  40  Sec. 

Blow  Run  20  Sec. 

Steam  and  Oil 

Purge  5  Sec. 

Exhaust  Steam  at  about  5  Lbs.  Press. 

38  to  40  Lbs. 

100%  West  Virginia  High  Volatile  Coal  passed  over  2" 
screen 


Oil 
Tar 

Hydrogen  Sulphide 
Condition  of  Checkering 

Super  heater  spacing — 
Carburettor  spacing — 
Lower  courses 
Center  courses 
Upper  courses 


Coal  Charged  by  Hand — Uniform 

Distributed  Fuel  Bed  of  from  9  to  10  feet  in  depth  which 
eliminates  tendency  of  Blow  Hole  formation. 

Gravity  of  Oil  Averaging  from  28°  to  30°  Baume 

.37  Gal.  per  MCF  Gas  with  2  to  2.5%  moisture 
250  to  300  Grains  per  100  cu.ft. 


2J4"  Throughout 


234 

3" 


rr 


rr 


Throughout 

Throughout 

Throughout 


Checking  in  carburrettor  run  1,300  hours  and  is  in  a  fairly  clean  condition. 
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Remarks 

Those  in  charge  of  No.  5  Plant  are 

pleased  with  results  obtained  with  Soft 

Coal. 

Some  Objectionable  Features  in  Connec¬ 
tion  with  Using  Coal  as  Generator 
Fuel 

1.  Black  Smoke  emitted  during  charging 
makes  it  impossible  to  keep  generator 
house  in  tidy  condition. 

2.  Large  quantities  of  breeze  carried 
over  into  dust  catcher,  carburettor 
and  combustion  chamber. 

3.  Valves  in  close  proximity  to  machines 
have  given  trouble  due  to  gumming  up 
with  Tar. 

Advantages  in  Using  Coal 

1.  Lower  Cost  in  comparison  to  Coke. 

2.  Soft  Clinker — Shorter  Cleaning  Time. 


3.  Less  Labor  in  charging. 

Due  to  shorter  charging  and  cleaning 
time,  and  to  the  Blow  and  Purge  Run, 
the  daily  Production  per  Machine  is 
about  what  was  formerly  obtained  when 
Coke  was  used  as  a  Generator  Fuel. 


PLANT  NO.  8 

Size  of  Set . 8'0"  U.  G.  I. 

Kind  of  Coal  . Southern  Illinois 

Size  of  Coal . 6"  x  3"  Lump 

Percentage  of  Coal  Used . 100% 

Experience  with  Coal  (Over  a  Year) 

Results . 100%  Coal 

Generator  Fuel  per  “M”  (Net) .  .35  Lbs. 

Oil  per  M . 2.7  Gals. 

B.t.u . - . 525 

Make  per  Hour .  59,000  Cu.Ft. 

Make  per  Run . 5,000  Cu.Ft. 

Cycle  . 2-2 

Air  per  Min . 2,800  Cu.Ft. 

Lbs.  Steam  per  M  . 30  Lbs. 

Depth  of  Fuel  Bed . 7  Ft. 


PLANT  NO.  9 

Kind  of  Coal  . Westmoreland  Coal 

Percentage  of  Coal  used . 50%  Coal  to  95%  Coal  as  maximum 

Experience  With  Coal  (6  Weeks) 

With  60%  Coal — Fuel  Economies  Lb.  for  Lb.  have  been 
better  than  experienced  with  straight  Coke 
With  95%  Coal — Lb.  for  Lb.  Economies  same  as  with 

straight  Coke . « 32  to  33  Lbs. 

Oil  Economy  dropped  off  about . 0.1  of  a  Gal.  per  MCF 

Tar  Production  increased  . 30% 

Blow  Run  and  Purge  Used 
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GAS  ANALYSES  WITH  MIXTURES  OF  SOFT  COAL  AND  COKE  IN 

WATER  GAS 


L.  J.  Willien,  Chemical  Engineer,  Chas.  IT.  Tenney  &  Co.,  Boston,  Mass. 


This  data  is  simply  gas  analyses  made 
with  and  without  the  use  of  the  blow 
run,  also  samples  taken  off  at  the  wash 
box  during  the  runs  made  after  charging 
with  soft  coal. 

These  analyses  seem  to  indicate  that 
with  the  use  of  the  blow  run  the  inerts 
are  considerably  higher  when  the  blow 
run  is  taken  out  of  the  run  period  instead 
of  the  blow  period.  They  also  indicate 


that  after  charging  soft  coal  the  maxi¬ 
mum  amount  of  coal  gas  is  given  off  dur¬ 
ing  the  second  run. 

The  tests  were  made  on  a  6  ft.  U.  G.  I. 
hand-operated  set  using  By-Product  Coke 
and  Pittsburgh  Terminal  Co’s  3"-6"  size 
soft  coal.  The  coke  and  coal  were 
charged  intermittently.  The  soft  coal 
was  charged  after  blowing. 


Test 

I 

2 

3 

4 

Per  cent  Coke 

100 

60 

57 

52 

Per  cent  Coal 

nil. 

40 

43 

48 

Fuel  per  M 

30.40 

34.30 

34.20 

30.21 

Oil  per  M 

2.54 

2.65 

2.76 

2.94 

B.t.u. 

530 

551 

530 

539 

Make  run 

4190 

3530 

4000 

4614 

(Blow 

2' 

2' 

2' 

2'-45" 

Cycle  (Blow  run 

None 

None 

10" 

15" 

(Run 

4' 

4' 

3'- 50" 

4' 

C02 

4.5 

4.7 

5.3 

5.0 

Ills. 

7.8 

8.3 

8.5 

9.1 

o2 

.6 

.7 

.6 

.5 

CO 

34.9 

30.8 

29.0 

30.3 

ch4 

12.8 

15.8 

14.1 

14.8 

h2 

36.4 

36.0 

32.5 

34.8 

n; 

3.0 

3.7 

10.0 

5.5 

Inerts 

8.1 

9.1 

15.9 

11.0 

Sp.  Gr. 

.634 

.637 

.667 

.653 

Samples  taken  from  top  of  washbox  during  runs 
gas  included. 

after  charging  soft  coal. 

No  blow-run 

Run  After  Coaling 

1st 

2nd 

3rd 

4th 

6th 

Last 

Type  of  Run 

Split 

Split 

Split 

Split 

Split 

Up,  no  oil 

C02 

4.0 

4.2 

4.6 

6.0 

4.0 

4.4 

Ills. 

7.8 

9.1 

13.5 

7.6 

8.4 

1.6 

O 

.7 

1.1 

.9 

.6 

.7 

.8 

CO 

27.9 

15.9 

16.2 

21.9 

24.5 

31.4 

ch4 

19.4 

25.8 

23.7 

20.1 

20.2 

9.7 

h2 

35.8 

40.0 

30.5 

39.6 

36.9 

47.2 

n2 

4.4 

3.9 

10.6 

4.2 

5.3 

4.9 
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REPORT  OF  SUB  COMMITTEE  ON  BACK  RUN  PROCESS 


A.  H.  Anderson,  Chairman,  Detroit  City  Gas  Co.,  Detroit,  Michigan 


In  setting  up  this  report,  no  considera¬ 
tion  is  given  to  the  theoretical  aspects 
of  the  Back  Run  Process,  which  have 
been  discussed  at  length  in  previous  years. 
This  report  is  solely  a  compilation  of 
practical  results  obtained  by  operators 
throughout  the  country,  edited  and  pre¬ 
sented  in  tabulated  form  with  data  on 
the  essential  features  of  each  installation 
and  on  the  operating  conditions  under 
which  the  results  reported  were  obtained. 

In  the  instances  where  the  Back  Run 
equipment  was  installed  as  a  modification 
of  existing  machines,  which  was  gener¬ 
ally  the  case,  the  data  shows  results  ob¬ 
tained  prior  to  and  after  the  Back  Run 
was  installed,  so  that  the  effect  of  the 
Back  Run  can  be  observed  directly. 

The  results  obtained  by  the  use  of  the 
Back  Run  are  too  diverse  to  make  it  ad¬ 
visable  to  average  them.  The  results  as 
reported  by  each  operator  are  therefore 
presented  independently.  Impressive 
gains  in  capacity,  in  generator  fuel  and 
oil  results  are  reported  by  some  opera¬ 
tors  ;  others  show  slight  or  no  gains  and 
in  some  instances  appreciable  losses  in 
one  or  more  of  these  results. 


“We  do  not  believe  that  it  is  possible 
to  set  up  an  arbitrary  scheme  of  opera¬ 
tion  and  impose  it  on  a  given  plant.  Local 
conditions  have  much  to  do  in  determin¬ 
ing  the  operating  plan,  and  it  is  necessary 
to  cut  and  try  to  some  extent  to  arrive 
at  the  best  conditions.” 

This  company’s  comments  continue: 

“ .  . .  .  However,  there  are  a  number  of 
things  which  we  believe  that  we  have 
definitely  established  as  being  essential 
to  obtaining  good  results  on  backrun- 
equipped  sets  while  making  gas  of  any 
calorific  value. 

“The  carburetters  must  not  be  filled 
too  high  with  checkered  brick,  as  this  de¬ 
creases  the  combustion  space  in  the  top 
of  the  carburetter  and  makes  it  difficult 
to  obtain  a  good  mixture  of  generator 
gases  and  secondary  air  before  they  enter 
the  checker  brick,  consequently  making  it 
difficult  to  maintain  uniform  tempera¬ 
ture  conditions  in  them. 

“The  top  of  the  carburetter  checker 
brick,  where  the  oil  first  comes  in  contact 
with  a  heated  surface,  must  be  at  a  bright 
red  heat  at  the  beginning  of  every  run. 


It  is  the  thought  of  the  committee  that  “We  believe  that  the  more  finely  di- 
by  careful  analysis  and  comparison  of  his  vided  the  oil  is  on  leaving  the  spray,  the 
own  conditions  under  which  those  varied  better  chances  there  will  be  of  getting 
results  were  obtained,  each  operator  may  good  oil  results.  Our  policy  is  to  use  as 
be  able  to  determine  the  direction  in  high  a  pressure  as  our  equipment  will 
which  conditions  might  be  adjusted  with  stand  (in  most  cases  from  100  to  125  lbs. 
benefit  to  his  results.  We  quote  com-  per  square  inch)  and  to  use  the  spray 
ments  by  one  operator  who  submitted  with  as  small  an  orifice  as  possible  to 
the  data  listed  in  the  tabulation  under  admit  the  amount  of  oil  required  during 
company  numbers  9  and  12 :  the  uprun  period. 
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“We  start  admitting  oil  as  soon  after 
the  stack  closes  as  possible,  and  allow 
only  enough  time  after  the  oil  is  shut  off 
to  properly  clear  the  oil  gas  from  the  set 
before  going  on  to  backrun  (about  15 
seconds). 

“We  found  that  the  generator  fire  con¬ 
ditions  have  a  great  deal  to  do  with 
proper  cracking  of  the  oil.  The  fire  must 
be  kept  in  good  gas  making  condition  at 
all  times.  The  carbon  dioxide  content  of 
the  generator  blue  gas  is  a  good  guide 
to  the  fire  condition.  We  have  obtained 
the  best  results  when  the  C02  content  of 
the  uprun  gas  varies  between  3  and  4  per 
cent,  and  between  6  and  7  per  cent  on  the 
backrun. 

“The  amount  of  generator  air  which 
must  be  supplied  per  thousand  cu.ft.  of 
finished  gas  varies  from  around  1,300 
cu.ft.  for  dense,  well-sized  oven  coke  to 
1,600  cu.ft.  for  a  porous,  poorly-sized 
retort  house  coke.  We  usually  set  our 
steam  and  oil  quantities  per  run  by  the 
amount  of  air  available.  The  steam  per 
M  cu.ft.  of  finished  gas  should  not  ex¬ 
ceed  40  lbs.  and  should  average  about 
37  lbs. 

“Superheater  temperatures  must  be 

maintained  somewhat  higher  in  the  base 

than  is  the  general  practice  without  back- 

run.  However,  we  found  that  it  is  possi- 

• 

ble  to  allow  the  temperature  at  the  top  of 
the  superheater  to  drop  as  low  as 
1150°F.,  with  no  apparent  decrease  in 
the  oil  cracking  efficiency  of  the  set. 

“The  relative  percentages  of  steam  ad¬ 
mitted  on  the  uprun  and  backrun  has 
varied  considerably  in  each  installation. 
In  one  plant  we  have  so  far  been  unable 
to  put  any  more  than  40  to  50  per  cent 
of  the  total  steam  on  the  backrun  in 
regular  operation. 

“At  another  plant  we  are  able  to  use 
as  high  as  65  per  cent  of  the  total  steam 


on  backrun.  However,  we  have  never  at¬ 
tempted  to  make  600  B.t.u.  gas  with 
backrun-equipped  sets  at  this  plant,  and 
it  is  possible  that  we  would  find  that  we 
would  have  to  allow  more  time  for  uprun 
to  admit  the  oil  if  we  should  attempt  to 
make  a  gas  of  higher  calorific  value  than 
we  are  at  present  doing. 

“The  cycle  which  we  have  been  able 
to  use  has  varied  considerably.  The 
length  of  cycle  we  found  must  be  longer 
for  a  higher  B.t.u.  gas  than  for  a  lower 
B.t.u.  gas,  the  reason  being  that  more  gas 
per  hour  is  made  with  a  short  cycle  and 
it  is  correspondingly  difficult  to  crack 
sufficient  enriching  oil  in  the  shorter  oil 
admission  period.  Our  present  total 
cycles  vary  from  5  to  7  minutes  and  the 
blasting  time  expressed  in  per  cent  of 
the  total  cycle  varies  from  27  per  cent  to 
36  per  cent,  depending  on  the  size  and 
initial  pressure  of  the  blowers  and  the 
amount  of  preparation  given  the  fuel.  . 

Reports  were  submitted  by  28  opera¬ 
tors.  Fifteen  of  these  were  using  coke 
for  generator  fuel,  four  were  using  an¬ 
thracite  and  three  bituminous  coal,  three 
a  mixture  of  coke  and  anthracite,  and 
three  a  mixture  of  bituminous  coal  and 
coke. 

Notes: 

1.  Effect  of  Back  Run  on  condition  of 

clinker  and  labor  required  for  clean¬ 
ing  fires. 

13  companies  report  marked  improve¬ 
ment  in  clinker  conditions.  Two 
companies  state  cleaning  labor  was 
reduced  by  40  to  50  per  cent.  Esti¬ 
mates  of  time  saving  in  cleaning 
fires  ranged  from  10  per  cent  to  60 
per  cent. 

4  companies  indicate  slight  improve¬ 
ment. 

10  companies  report  no  change. 

1  company  reports  poorer  conditions. 
This  company  used  anthracite  for 
generator  fuel. 

28 
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2.  Effect  on  quality  or  quantity  of  tar 
and  tendency  of  tar  to  emulsify. 

1  company  reports  greatly  improved 
conditions. 

1  company  reports  slight  improve¬ 
ment. 

19  companies  report  no  noticeable 
change 

6  companies  indicate  that  tar  condi¬ 
tions  were  slightly  worse  with  the 
Back  Run. 

1  company  reports  a  change  for  the 
worse  with  the  Back  Run,  the 
quality  poorer  and  a  greater  tend¬ 
ency  to  emulsify.  This  company 
uses  a  mixture  of  bituminous  coal 
and  coke  for  generator  fuel. 

28 

3.  Effect  of  Back  Run  on  life  and  condi¬ 
tion  of  Checker  Brick. 

7  companies  report  a  marked  im¬ 
provement  in  checker  brick  serv¬ 
ice.  In  one  case  the  life  of  the  car¬ 
buretter  checkers  was  increased 
from  1,700  to  5,000  hours.  In  an¬ 
other,  from  800  to  3,200  hours,  an¬ 
other  from  1,200  to  3,000  hours. 
Two  other  companies  state  life  of 
carburetter  checkers  was  tripled. 
One  company  reports  that  exami¬ 
nation  of  the  carburetter  checkers 
after  3,000  hours  showed  them  30 
per  cent  coked. 

12  companies  report  signs  of  better 
checker  conditions  but  that  the 
period  of  observation  is  too  short 
for  a  more  definite  statement. 

6  companies  can  observe  no  change. 

3  companies  report  that  checker  con¬ 
ditions  appear  to  be  worse  with  the 
back  run.  In  one  case  this  seemed 
to  be  due  to  carrying  the  fuel  bed 
deeper,  with  more  fuel  consequent¬ 
ly  blown  over  into  the  carburetter. 

28 

4.  Deterioration  of  the  Back  Run  pip¬ 
ing  from  corrosion  is  quite  evident. 

9  companies  report  marked  signs  of 
such.  Four  companies  report  re¬ 
newal  of  all  or  most  of  the  piping 
after  12  to  17  months’  operation. 
Some  trouble  with  breaking  of  the 


butterfly  valves  is  also  noticed. 
Where  bituminous  coal  is  used 
there  is  a  tendency  for  protective 
coating  of  carbon  to  form  inside 
the  pipes  and  prevent  deteriora¬ 
tion. 

19  companies  have  noticed  no  deter¬ 
ioration,  in  most  cases  indicating 
that  the  period  of  operation  has 
been  too  short  to  expect  any  deter¬ 
ioration. 

The  need  for  tees  or  openings  of 
some  sort  for  ready  cleaning  out 
of  accumulations  in  the  piping  is 
indicated,  particularly  when  using 
bituminous  coal. 

28 

5.  Effect  of  Back  Run  on  refractory  lin¬ 
ings. 

A  ery  little  information  was  offered 
on  this  point.  In  the  majority  of 
installations  as  shown  under  (1) 
above  there  was  a  marked  im¬ 
provement  in  generator  clinker 
conditions,  generally  in  the  way  of 
less  and  softer  and  lower  wall 
clinker.  From  this  it  might  be  as¬ 
sumed  that  the  life  of  the  lining 
would  be  increased,  but  it  is  ap¬ 
parent  that  the  probably  higher 
temperatures  in  the  fuel  bed  would 
tend  to  offset  the  improvement  in 
clinker  conditions.  Higher  gas 
making  rates  presumably  would  in¬ 
crease  the  abrasive  effect  on  lin¬ 
ings,  particularly  in  the  connec¬ 
tions.  No  testimony  is  offered  on 
this  point. 

One  company  reported  that  the 
life  of  the  generator  lining  was 
shorter  with  the  Back  Run,  due  to 
the  higher  rate  of  burning  fuel  and 
quicker  changes  in  temperature 
from  the  increased  capacity.  The 
average  cu.ft.  of  gas  made  per  gen¬ 
erator  lining  with  the  Back  Run 
was  247,090,000  as  compared  with 
444,320,000  without  the  Back  Run. 
However,  it  was  possible  “that  the 
fault  was  with  the  lining  material 

or  workmanship,  and  that . 

the  low  make  of  gas  was  not  due 
to  the  Back  Run,  but  to  the  lining 
itself.”  This  company  was  using 
coke  for  generator  fuel. 
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Two  other  companies,  one  using 
coke  and  the  other  bituminous  coal, 
commented  that  the  lining  below 
the  grates  and  up  to  the  fire  line 
was  shorter  lived  than  formerly. 
One  company  used  to  renew  the 
generator  lining  every  eight  to  ten 


months;  using  the  Back  Run,  the 
linings  are  renewed  every  third 
year.  In  this  case  bituminous  coal 
was  used  with  the  Back  Run, 
whereas,  coke  was  used  formerly, 
which  reduces  the  value  of  this  tes¬ 
timony. 
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TABULATED  SUMMARY  OF  DATA  SUBMITTED  BY  VARIOUS  COMPANIES,  SHOWING  RESULTS  OBTAINED  WITH 
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1.33 


Ratio  of  Blowing  Rate  with 
Back  Run  to  Rate  without 

Back  Run  —  1.0  1.0  1.0  —  1.0  1.0  1.41  1.0  1.0  1.6  1.0  1.06 


tO 

<o 

CN 


tO  to 

vO 


C  to 
00 


O  O 
00  vO 


to  to 

CO  CN 
CN 


tO  N* 

to  <0 


o 


to  O 


to  O 

O' 


O  00 
to  Tf 


VO 

to 


00  o 

CN  t* 


CN  CN 
CO  CO 


O  00 

to  ^ 


o 


I 

.«  <« 


b> 

*© 


o 

s 

o 


a 

3 

Pi 


a 

£ 


to 

CN 


tO  O 

t--  xt 
-H  CN 


©© 
oo  o\ 


c  o 

—  O' 
CN  ~x 


to  © 
CN  CO 
xX  CN 


©  CO 
vO  CN 
xH  CN 


© 

xt 

CN 


©  O 
r--  cn 

xH  CN 


tO  © 

xH  CO, 


o  oo 

tO 


tO 

vO 


© 

to 


CN  CN 
CO  CO 


Tf 

VO  u-> 


vO 

CO 


a  c 

P<P4 
e  ,, 

2 

Q« 


VO 

xt 


CO  co 
VO  to 


vo  i o 

UO 


oo 

to  IT) 

I*? 
I  00 
to 


to 

©  • 
©  Xt 


9° 

VO  to 


oo  to 

-t  IO 


CN 

to 


*2 

b  <» 

s 

o 


Co 


o 

hi 

ss 

V 

VJ 

t. 

B 

Oh 


3 

3 

Pi 


a 


to 


to  CN  to  00 

00  CN  HN 

•«t  xt  to  to 


CN  ©  oo  © 


xt  O' 
to xt 


to  — l 
xt  to 


CN  xt  00  vo 


vH  CN 

to  to 


00 

Xt  Xt 


©VO  ©  xt 


oo  to 
to  to 


CN  xt 
xt  xt 


to  o  to  o 


Xt  to 
CN  CO 


to 


Ov 

to 


to  to 

Ox  vo 


© 

xt 


C  r-x  ©  co 


t-  vo 

CO  xt 


©  CN  ©  00 


Xt  xt 
Xt  to 


©  © 
o’  o 

X*  xt 


CN 

xt 


to 

«o 
©  to 


©  ©  ©  © 


©  © 
X*  to 


©to  ©to 


CN  X* 

to  X* 


CO 


N 

X* 


c  c 

3  3 

Pipi 

c  M 

O  cd 

Qm 


© 

N 

CO 


©  © 
to  to 

CO  CO 


2° 
©O 
co  x* 


©  O 
to  o 

CO  CN 


©  © 
©  © 
-CO  xH 


©  © 
©  © 
xt  co 


©  © 
©  to 
Xt  to 


is 

^Ov 


to 

N 

co 


OO 
to  to 

CN  CN 


2° 

O  to 

co  CO 


o  o 

CN  o 
CO  CN 


I  I 


©  © 
©  © 
Xt  xt 


o© 

tO  to 
CO  co 


©o 

©t^ 

xt  xt 


©  © 
00  00 
CO  CO 


©  © 
00  00 
CO  co 


©  © 
©  to 
xt  xt 


©  tO 

to  r— 
xt  to 


o  o 

©  to 
CO  xt 


OO 
©  © 
xt  xt 


© 

to 

CO 


©  © 
to  to 

CO  CO 


©  to 

O  Xt 

xt  xt 


©  © 
oo  oo 
co  CO 


o 

U 

1 

xt 

< V 

M 

bo 

o 

bfi 

bo 

U 

w 

W 

0) 

M 


41 

M 

O 

U 


41  S 
•M  > 

uS 


41  § 

•*  > 

3° 


<v 

M 

O 

U 


v 

co 

rt  O 

ou 


v 

oi  M 
rt  O 

oo 


V 

.M 

o 

U 


o 


41 
oi  ^ 

rt  o 
OO 


4) 
oi  U4 
3  O 

OU 


01 

M 

O 

u 


41 
co  M 

rt  o 
OU 


41 

O 

U 


K 


B 

a 

ttt 

v 

5 

•*-» 

o 

fc 

K 

Vu 

u 


oo 

Ov 


M 

M 

w 


* 

VO 


©  © 


M 

M 

W  O'  O' 


MS 


00  00 


c y 

£  W  £  Wf  .  . 

3  M3  tCa  0 

fcWfcWSS 


.to  to 


CO  CO 

i  i 


l 


co 


©  © 
©o 


oo  xt 
CO  M5 


*-*  t-1  (N  00 

£\e«as  • 
o^xo^ 


to 


X 

CN 


X 

CN 


O'  O' 


3  5 

Uh  ^ 


3  oi 

P4P4 


41  S  41  2 

rz3  3 

Ph  Pi  P.Pi 


41  41 

>  > 

O  xt  O  xt 


CO 

o 

■+J 

CN 


CO 

o 


to  to 


CN  CN 
CN  CN 


•<* 

co  co  ON 

<  PQ 


T3 

<D 

bfl 

a3 

o 

tf) 

cd 

MH  (Li 

Uh  x^x 

o  y 


-d 

CD 

< 


<u 

bfl 

cd 

-*-> 

C 

a; 


1215 


TABULATED  SUMMARY  OF  DATA  SUBMITTED  BY  VARIOUS  COMPANIES,  SHOWING  RESULTS  OBTAINED  WITH 


£ 

D 

P4 

& 

u 

< 

CQ 

H 

O 

X 

H 


Q 

£ 

< 


s 

a 

ft* 

-«§ 

•gcq 

■wS 

&3--S* 

rN  ^ 

O  ^ 

«&q 


8  S 

IT 

^cq 


*a 


04 


Oo 


to 


»o 


So 


©4 


a 

£ 

s 

o 

S 

o 

CJ 


04 

CO 


01 

a 

x 

<L> 

H 


03 

3 

O 


0,0*0 
"O  m  <o 


'O. 

to- 

°4< 

T)  co 


cs 

CO  - 

I 

00 

CS 


cS 

J  • 

• 

X<  I 


VO 
co : 


rt 

3 

o 


VO 

co: 

o  04 

T3  co 


rt 

O  to  to 

O  'O  CO  CO 


T3  C 

§U 


VO 
CO  £ 

O  04 

T3  co 


& 


E 

o 

>> 

£ 


© 

CO 

I 

Tj< 

co 


rt 

3 

O 


"S 

3 

C 


09 

03 

X 

<D 

h 


3 

O 


VO 

COS 

_  I 
o  cs 
T3  co 


VO 

co: 

o4< 

"O  co 


00 

co: 

O  io 
T3  co 


VO  VO 
CO  co 

O  Th  4< 
”43  coco 


<  C3<CCQ 


O 

00 

a 

►St 

VJ 

•  ** 


E 

o 


T3 

0) 

a 


jo 

O 

*o 


a> 

e 

rt 

(D 

PQ 


> 

oJ 


£  O 


o 

g 

l  Jg 

1  ° 

1 « 

1  IO 

CC 

o 

E 

oo 


o 

E 

00 


u  o 

>*  E 

"~i  i n 


o  2 
E  E 

co  04 


rt 

"O 


ccJ 

*d 


CCJ  CC3 
*43*0 
co  co 

04  04 


O  o 

E  S 

VO  vO 


03  w 
TJTJ 

▼H  00 

co  cs 


o  o 

E  E 

©co 


^  CS 
CSxO  CNoO 
rt<co  •  . 
io  CS  cs 


co  oq 

oo  no?: 

CO  CO  •  . 

io  io  cs  cs 


00  co 

LO  IT) 


o 

CO 

io 


6  O 

S  6 

©  O' 


.  o 

-pH  (N 


>>>> 


^  ON 

O  tH 

VO  io 


u.  ^  . 

>>  E 


1  04 


r  *- 

>>  >. 


o  io 

>o  co 

*0  IO 


I  ©  I 


04 

IO 

io 


s° 

O-  o. 
VO  UO 


So 

r-~ 

*0,0 


O  04 
04 
•o  io 


Ccq  <m 


T3 

01 

p2 

>  -o 


u  S 

M® 

to 

°  >, 

.E  w 

^->  o3 

to 

-n  xj 

04 

a3rh 

—  ro 

<OoO 
CO  oi 


© 

© 


04 


©04 

©  © 

CO  co  •  . 
*0  IO  04  (V) 


‘  oo 

•IO 


CO 


04 


©  © 

o 

^  "H 

©  © 

o 

CO  © 

1  1 

°  ©  •  • 

to  o 

Tf< 

*0  r)H  <N  (S, 

©  © 

1 

00. 


CO 


.V© 

CO 


5 

© 


co 


04 


N 

© 


CO 


O-  04 

oo  oo 


04  04 


oo  oo 
©  oo 

04  04 


00  O, 

04  04 


£04 

*0  uo 

04  04 


«  <u 

^  CL, 


© 

© 

© 

00 

© 


©© 
©  © 
04  © 
Oi"H 
©  © 


©  © 
©  © 
VO  © 
CO  © 
©  © 


©© 
©  O 
in  04 
io  © 
©  © 


o 

© 

04 

VO 

© 


©O 
©  © 
o  oo 

CO  04 
©  O 


©  © 
©  © 
04  O- 
©  04 
©  © 


VO 

CO 


© 

04 


© 

© 

04 


© 

© 

VO 

CO 

t 


00  VO 


co  00 

CO  04 


to  © 


O  o. 
CO  04 


© 

© 

04 


© 

O 

to 

CO 


©  Tt< 

to 


04 

CO  04 


to 

CO  00 


VO  00 
CO  04 


O© 
©  © 
to  H 

©  00 
00  © 


© 

o 

© 

© 

© 


©o 

©  o 

©  Tjv 

04  co 


©  © 
©  © 
VO  4^ 

00  *H 

O  "H 


© 

o 

© 

oo 


©  to 
co  o» 

©  © 
CO  CO 


to 

©  © 


to  © 

CO  04 


© 

© 


© 

© 


CO 


©O 
©  © 

©  "H 

O  VO 

©o 


.  03 

£  O 

C  )_< 

V  d> 
o  Oi 

w  5 

3  m 


© 

© 

04 

to 


to 

CO 


00  IO 


CO  co 


CO 
L-  00 


o  o 

co  co 


o 


oo  oo 

co  cs 


oo  cs 


co  O 
co  CO 


<3CQ 


(V 

OjO 

C 

c3 

•a 

CJ 


<y 

to 

u 

O 

*^> 

a3 

Vh 

(U 

a 

aj 

O 


io 

I 


co 

I 


O  "H  © 

CS 

©  ^  VO 

CO  •  • 

• 

VO  to  © 

00 

1  CO  04 

1 

04  CO 

1  ■  •  • 

Ov 

04  © 

cs 

CO  04 

1 

VO 

I 


io 

I 


VO 

CO 


io 

o 

io 

I 


CO 

CO 

I 


CS 

O 


o* 


vO 

CO 

I 


3  CO 

s3 

©>-) 

§« 

Cu 

to 

a  o 


v 

M 

C 

oJ 

u 

09 

J3 


1216 


cs 

Ov 


ID 


ii  cd 

1*1  oo 


OO 

CD  ID 

00  o 


On  On 

On  On 
i*  ID 


ID  O 


oo  d 


On  On 

cd  r- 
OO 


oo 

ID  ON 
00  CS 


OO 
O  O 


oo 

ID  1*i 
Tj<  lO 


ID 


VO 

ID 


NO  CD 

NO  1*1 
CS  CD 


NN 


ID  ID 
CN  CS 


t-»  ii 
•  •  . 
On  00 
CD  CD 


On  ID 

Tt<  On' 
CS  CS 


<  CQ 


NO 


VO 


<u 

bo 

e 

rt 

x 

O 


++  NOiDON'tOOO 

CQ . 

,  COONOONn# 

■hH  CSMrHrH 

ID  00  ID  ID  rH  CS 


CS  00  o  NO  NO  00  H 
CS  CD  n— i 


CQ 


00  00  ON  O  On  00  00 


CD  »-  O  CD  n  if 
CD  ^  CD 

^  ©  >D  O  *-i  ©  CD  tH 


CQ 


ID  00  »H  CS  CS  CD  00 
CD  ▼h  CD 


On  t-  00  ii  if  no  id 


if  00  ©  CD  -h  no  if 
CD  i* 

00  iH  00  CD  ID  00 


n#  O  w  id  ID  t}i  On 
11  CS  CD  n 


„  CD  ID  00  00  ii  ii 

CQ . 

1*1  00  ©  CS  CS  CD  oo 
CD  CD  1 

NO  t-»  On  NO  id  CD  1*1 

CDoOOifcDiN 

CDCDi 

NO  CS  CS  »D  00  NO  1 

^  CD  On  i  On  Ii  O  00 
CS  CD  i 

00  i  ©  00  ID  00  ID 

tDi©h.'i#CSO0 
n  CS  CD  n 

CS  ©  NO  ©  On  iH  CS 

^  itNOCSiOOON 
CD  CD  1 

00  no  00  00  i*i  CS  i*< 

^  >DnOONIDi*Cn 
CS  CD  H 


CQ  ID  ID  CS  C  CD  CS  CD 

_I  ID  oo  ii  CS  On  CD  © 
s  cs  cs  cs  ii 


'o 

H 

§ 


u; 


1  O  C^l 

ISOKOX 


© 

© 

CD 

X 

n 

o 

NO 

X 


to 

t-H 

o 

”ca 

U 


c 

c 

o 


u 


X 

H 

CQ 

Q 

to 

> 

to 

to 

t/i 

CQ 

O 


M 

C 

•H 

& 

O 


>- 

U 

z 

w 

t-H 

o 

HI 

t, 

w 


o 

c 

13 

oo 

u 

<D 

a 

T3 

a; 

-w 

03 

u 

<v 

c 

<v 

bo 


tn 

03 

bQ 


J 

< 

O 


<D 

.x: 


su  f-i 

N  S 
o 

Hi 


O  rrl 

Q1  II 

£1  iu 

^  to 

CJ 

0) 
Ii 
0* 


.  s*v 

Hi  ■ 

o  O'  oo 
100 
O  ^  ID 

NO  .5  I 

ti  <u  • 
2tj  3 

•5  g*i 

TJ  £cq 

C 

“8* 
£  3  to 

OfQ  w 
fcoo-S 

o"  5 

w  w  c 

2  c 

03  ^  ,  . 

o2* 

3  yx 

in  rt 

cq-^5 
1  *1 
^35  £ 

i’&'O 

c?_  <u 

*->•0  ft 
C..2- 

o,  s 

is 

-Hi  .= 

ox; 

c  y 


CQ 

4J 

X 


C3 

X 

-H> 

d 

o 


■^x 

ft  O 


O  K? 

I  I  I 


03 


T3  co 

a;  <v 

rrt  *0 

ft« 

gto 

s-y 

Ottl 

CO 

4-J  r— . 

<U-r* 

(flO 


o 

X 


TD  cS 

a)  d 

ti  rt 
o  “ 

Q.  ra 
<U  M 

_  a 

g*co 

>>x 

<« 


d 

o 

•d 

<u 


X 


1217 


TABULATED  SUMMARY  OF  DATA  SUBMITTED  BY  VARIOUS  COMPANIES,  SHOWING  RESULTS  OBTAINED  WITH 


£ 

& 

a 

u 

< 

O 

O 

K 

H 


Q 

£ 

< 


8 

8 

ft! 

»fii  5 

Sft 

§cq 


•w'8 

ft  ^ 
***  S 

«o  Co 
Vi  Vi 
8  8 

Vi  vo 

a 

^eq 


(V 

b 

o 

ft 

b 


••H 

►S 

•"S 

ft 

o 

ft 

b 


ft 

b 

o 

ft 

b 


co  .  i 

•S  g  • 

§  a  § 

r°tV£ 

K  O 

so 

-*-fc 

X*a 
8 

^  Q’« 

Q  Qr^ 

ofa 

8  ^  ^ 

•n«o  O 

'w  S  "§ 
8  & 


Vi 

Vi 

K 

•8 


O 

«o 

**■* 

fe 

Vi 


ft 

b 

o 

ft 

b 


i 

I  £ 

Vi 

«!>b 

W>  V 

a  ^ 

•ft.  a 

S  § 
ob 
b 


<*> 

a 

o 

8 


u 
u 
K 
-8‘ 
ft 

5*8 

-  ^  a 
coftft 
^  60  . 
6.8  O 

a 

ftb  fc 


*& 


I  S 

Vi  *^5 

§  «  a 

jft  *8 

8  O  >< 
OL)  O 
r  v^v> 
8 

Vi  O  £ 

-8  ^  Vi 

ft-Hb 

X  V 

3b  .o 

*0  1  V) 

3g5 

•s» 


'o'; 


ft 


8 

6fl 

8 

«o 

b 


Co 

.ft's 

s.s 

aft 
§  a 

-I 

a  § 

£b 


ft'K 

£  « 
»«.  02 
5  S 
ft.  a 

'U  V 

ft^ 


■s- 


©3 


Ob 


CO 


t. 

<u 

kO 

s 

a 

b 

?> 

8 

a 

ft. 

S 

o 

b 


to 

oo 


to 

t'. 


to 

to 


to 

VO 


I r> 
to 


to 

d* 


o 

00 


o 

>o 


lo  'O  tiO  to 

NO  t''  d4  to 

<pQ<m 


o 

l--. 


o 

© 


o 

to 


to 

d< 


o 

©v 


to 


o 

o" 


o 


o 

Ov 


o 

o 


o 

oo 


o 

t>i 


cs 

t>. 


0) 

CL) 

ft 


at 

X 

in 

c 

0t 

o 

a 

0} 


at 

at 

ft 

I 

at 

a! 

O 


o 

to 

00 


o 

to 

o 


o 

o 

oo 


o 

to 

CS 

d4 


o 

o 

to 

CS 


o 

o 

VO 


o 

oo 

o 


o 

N 

CO 

CS 


to  O 
to  O  t~~  O 

t-»  O  d4  O 

oo  Ov  *h  cs 


$&i?= 

CS  CS  (/} 


*  flj) 

co  toft  C/3 


"x  n 

cOft  «w„ 

|i£-“= 

CM  CM  c/3 


"O 

J5fl; 

%  %  ft) 
co  co  C/3 


CS  CM  UO 


o 

CO 

oo 


o  o 
t}<  to 

CO  CN 
CS  CS 


o 

to 

CS 


o  o 

VO  CS 
t^.  VO 

to  to 


<J  ft  <J^  ft  x^xc 


ooo 

th  Ov  O 
C\  0\  VO 
i-H  y— I  lO 

CMC 


o  o 
to  to 
cs 

CM 


cs  co  C/3 


O, 

c4 


2° 


ai 

cs  cs  ft 


T3 

'to- 


O 

o 

CO 


T3 

>: 

6  t  ft> 
coco  ft 


o 

LO 

o 

o 

\N  o  O 

CO  O 
00  VO 

cs 

LO 

H\fH\  +J 

!-f\  •  • 

cs 

LO 

co  coft 

t^.  VO  d4 

CS  TH 

o 

o 

oo 


o 

VO 

o 


o 

o 

VO 


o 

Ov 

o 

Tjv 


•o 


cs  cs  ft 


o 

o 

"Cjv 

CO 


T3 

Nsncvi^l: 

ix\h\ 

cs  cs  (/} 


u 
<v 
+-> 
-*-> 
V 

u 

0 

I  -2 

I  rt 

^  O 
'£  c 

ft  •- 

^  at 
to  o 

►«  c 
s  fa 
<u  tl 

b  £ 


u 

<v 

sb 

a 

<v 

JZ 

ft* 

0/ 

a 

3 

m 


(V 

S 

£ 


<V  V 

s->  d 
<V  0/ 

i-.  >- 

at  at  g  >-. 

*j  ja  at 
-<->  cd  »-.  o. 
0)  at  aj  3 

XI 


&l  I 

cd  3  ^ 
U  ft 

I 


bo 

a 

‘u  ^ 
d 

a 

in 


a 

<v 

B 

<v 

bf) 

d 


IT)  IT) 

CS  cs 


§ 

fa 

u 

o 

s-> 

cd 


a 

>> 

o 


cd 

o 

H 


lO  lO 

cs  cs 


00  VO  vO  CS  cs 


lO 

\L  o 

^  I  dt 


O  to 
Ov  t'-  vO 


O  to 

co  CS 


oo 
.  , 
VO  VO  VO 


r-~  co 

»H  00 


CS  v 


to  to 
r~ 


cs  cs 


o  o 
cs  cs 


OO  o  o 

d*  t'-c^  co  co 


o  < 


LO  ir> 


VO  T^LO 


OO 

vO 


LO  LO 
CS  cs 


LO  LO 


oo 
co  co 


LO  to 


CM  ft 


I 

I  c 

to  at 

SO  — 

6  O 

'32  «*-) 

•«  O  X 

^3  ^  <-> 

S  X  ho 
o  +J  *>  c  at 

r  2  O.  «  g  at 
VJ  at  ,4t  ^  *j 

<vt  'Oft'"1  g 


CO 

a> 

•*-> 

c 


* 

o 

M 


1218 


o 

G 


4  <1  1 

oo  oo 

CN 

KRf 

SO 

OO 

oo 

O  O  O  On 

Os 

rt  r}< 

o’ o’ 

CN  CN 

CS  rH 

o’ 

3  T3 

3  0) 

.  m 

^  S 

I0- 

1" 

1^1^. 

1  1  J  §■ 

| 

CO 

o 

rO  U 

03 

0) 

oo 

co 

too  O 

o  o 

o 

O  VO  O  CO 

o 

•  • 

• 

•  •  •  • 

•  • 

• 

r*  rjt 

o  o 

THHfOCN 

CS^H++ 

rH 

tn 

o  c 

3  £ 
N  ^ 

3  3  ?'  C1 
3  3  3  O  3 

*^CS  C.'O  N. 

OO 

CO  co 

*  *  CO 

m  o  m  oo 

CN 

m  m 

CO  co 

Tt  O 

o 

coco 

o’ o’ 

CO  CS  CO  rH 

co  CS 

iH 

£ 

3 

3 

3 

Ih 

oo  cs 

o  m 

O  Tj< 

©  O  o  m 

lO  o 

o 

Tf'  CO 

o’ o’ 

CS  CS  CS  rH 

rrH  rH 

oo 

lO  cs 


to  m 
CS  cs 


lO  CN 
CS  Tf 


CS  CO 


O  m 
lOco 


so 

V 

-H 

3 

3 


G 

3 

Pi 


&  C 

.§§ 
►Q  t- 


tf) 

O  o' 


n<  ■<*  o  o 


o  O  rlH 

Tf  -<t  O  O 


°.°.  1 1 

tf  -d* 


CS 

OO  r-t  o 
Tf  1*  O  o’ 


m 

o 


<05  <03 


c 

3 
0 1 

Z 

s 

In 

o 

to 

0J  < V 

Mr-> 

t)  3 

£.S 

7  s 


*  *  *  * 

o  o  o  o 

m  cs  m  cs 


in  in  o 
o  cs  in 

CS  CS  CS  rH 


*n  o  in  O 

CS  CS  TH  cs 


C  in  in 

rtf  rH  ©  CS 


t"  O  00  to  00  »~- 

’H  in  cs  in  *h 

CO  CS  O  O  rr  2  2  2 


o  oo  m  co 

WNtO'O 

O  rH  rH  tH 


CO  O  O  O 
co  oo  in  cs 

co  CO  cs 


in  in  in  o 

s©  t"  00  o 


COCO  OO  ,h  rH  ,h  rH 


CO 

03 

-*-> 

c 


a 

a 

& 


03 

<u 

C: 


g£ 

c  ^ 

n"^ 

O  cd 

Q  03 


m 

ON 


»o  ' 


CO 
O  CO 

co  CS 


in  n~ 

CS  rH 


CS  > 


in  in 

CS  rH 


VO  CO 
SO  00 


CS  O 


co  in 
-o  cs 


o  o 

co  in 


cs  t 


in  in 
cs  co 


<M 


co 

V 

+J 

3 

c 


3 

3 

f*5 


oo 

Os 


00 


m 

00 


3 

3 

Pi 

M 

O 

rt 

03 

•3  c 

*2  3 

£o 1 

2-w 

3  y 

3^ 
.5  3 

03  £ 

3  £ 

o  rt 

'ZPi 

d  _ 
*2 


lO 


OCN^N 
00  00  00  00 


lO 

»o 

i 

m 


o 

VO 

I 

«n 

in 


io  vo  oo  oo 

CO  CO  CO  CO 


io  in  >n  in 

rt<  t*  r*  r* 


O  O  O  O 

co  co  di  iO 


o  o  ©  *n 

oo  SO  00  © 

rHr3rHCS 


o  o  ©  *n 
cs  co  cs  if 


in  in 


o  o  ©  o 

co  oo  cs 

CSrHCSCS 


O  in  ©  o 

33os©d< 


r^ogo 
00  ON  O 


©oo© 

cs  rH  CS 


oo  in  cs  in 


00  Os  rH  o 
t}<  d<  in  «n 


cs 

•n 


00 

r* 


o  >n  o  in 

Tf  O  s©  Os 

CS  rt  in 


cs  co  oo 

so  CS  CO 

so  >n  co  rf 


o  o  ©  o 

O  O  o  © 

in  rf  in  \o 


O  Os  ©  rH 

NOO^rH 

rjsioinrf 


in  co  in  fn 

CSNNS 

SO  rj<  CO  in 


o 

©©  H 

©co_© 

H  ON 


o  o  ©  © 

*  Os  so 


in  5  d*m 


\ON^^ 

CINNN 

^  ^  in  in 


Os#00 

oo  SO  cs  CO 
rt*  co  in  so 


cs  H  00  Os 

so  CS  co 

rji^timn 


<cq<P3  <pq<P3 


<D 

d 

Pi 


U 

V  (V 
Q.s-> 

a  Jj-H 


6 

d 


<*> 

<o 


a 

**•» 

o 

frs 

•r* 

K 

Vj 

fc 


G 

3 

Pi 

a 

P 


§3 

o  rt 
Q  03 


O  O  in  in 

O  O  r—  r-~ 

r}<  cs  co  co 


►tt 

v> 

*»S» 

K 

cq 

is 

Je 

s 

U 

►si 

O 

8 

<o  o 

•H 

^  6b 

■v\  to 

SQ 

to 

Es 


o 

*-> 

rt 

o 

.3 

lH 

<b 

a 

3 

c n 

SH 

o 

a 

o 

H 


O  O  o  o 

O  cs  I nn 

co  co  CO  d* 


o  o  o 
00  o  o 
co  Tl< 


OO 
o  o 
CO  co 


OO 

O  o 

■tjtr* 


o  o  in  in 

in  o  cs  ch 

■tj*  cs  in  d* 


mo  mo 
oo  so  o  cs 

CO  rH  Tf  rf 


o  m  o  o 

m  so  cs  cs 

co  CS  -rft  r^t 


O  O 

m  oo 

rf  rt 


O  O  O  O 

oo  o  o  m 

CO  rH  Tj< 


o  o  o  o 

o  m  mm 

T*  ts  CO  Tt< 


o  o  o  o 

00  O  Th  Tj< 

co  CO  rf  rjt 


mo  o  o 

in  mm 

CO  O  CO  CO 


a; 

+-> 

rt  u> 

<L>  <L3 

<L) 

a  b 

w-e 

u->  d 

ocj 

<v  »_ 

rt  ° 

03 


1219 


TABULATED  SUMMARY  OF  DATA  SUBMITTED  BY  VARIOUS  COMPANIES,  SHOWING  RESULTS  OBTAINED  WITH 


& 

D 

Pi 

W 

U 

< 

CQ 

H 

P 

O 

H 


Q 

Z 

< 


8 

a 

« 

s 
a  s 

Oiv;  • 
•"SO 

'2^J 

a  <u 

cq 

<S&q 

«0  Co 

8  8 

•** 

►8.8 
VJ  <o 
«  « 

il 

^cq 


fis 

b 

o 

C5 


o 

t* 

23 


&H 

tl 

o 

ft! 

23 


<*3 

«■§ 

'I'o 

►i?  8 

23  a 

•o’q 

IS 

|8 

18 
h  2K8 
S-'  £ 

S  ^ 

•t>e 

i2  3  « 


8^ 

^  KA 

«9 

•‘a,  O 

so 

o  <o 

23  a 

S.8 

^  j 

'o'fq^ 

42  **2 

KR» 
o  •**  £» 
•<a.£  & 


<a 

a 


&4 

o 

O 

23 


58  k  a 

'4  8^ 

Q  ^  V 

-S^  o 

o  'v~* 

|o2 

cj^a 

<o 

$ 

^  8  v 

42  ®«  o 
^  8  2 
5  s  -a 
*>23  8 
K  ^ 


GO 

•** 

<o 

<o 

<o  a 
•^fe- 

8  K 

s.1 

il 

o  § 
I'S 

S-,  <a 

to  £ 
t-  a 
v- 
5*8 

<o  a 


ft5^J 


00 

©4 


©4 


to 

©4 


to 

©} 


©4 


©3 

©4 


©4 

©8 


04 


00 


fc 

►o 

s 

a 

<2 

?* 

8 

a 

■<a 

S 

o 

23 


o^S  ,  I  I  *s 

k-'XfcSG  g  GSiX  g  y 
_  o32  5  o  O  3  >  n 

°o£3g  UcoOriO'd 


t".  t~- 

oo  oo 


o)  O"? 
rt  •*->CQ  . 

~%&B  3 
SS§3§ 


*  T3 

CN  c/3  nj 

I  <8  > 

X  y'y 
o3X  o 

o  o  y 

OUtf 


rt  ...i 
Ocy  pq  ( 

^id^e  g 

®cjS3§  0^0^^-S 


d 

Os 


Ot 
a)  _  O 

S  •*-“ 

O  3  <U  o 


<«  2 

O  G 
U<  u 


V 


al 

i i 

x; 

*j  UJ 

a  *2 

<  u 


rt 

C 

X 

-!->  0) 
G  *2 
<3  0 


ri 

in 

X 

cS 

<V 


ci 

u 

X 

*2  <u 

G  -*-» 


T3 

G 


CO 


to 

oe 

W 


% 

to 


VO 

x 

t; 

to 


oo  oo 


cs 

cs 


to 

CN  to 

<?  r- 


s  s 

#  G 

2J 

«dy 


G 

V 

x 

o 

t-. 

« 


G 

ID 

•  8J 

s  h  q 

G 


G 

o> 

M 

O 

>-. 

PQ 


G 

<L> 

X 

o 

M 

CQ 

<u 

t-> 

rt 

i-. 

O 

o> 


o 

"O 


o 

T3 


o 

"O 


o 

13 


o 

•o 


o 

•o 


to 

fO 


o  o 


1 1 


a 

u 

O 

O 

•a 

1  1 

G 

y 

CU 

o 

•a 

to  to 
COCO 

< 

\ _ 

M 

<d« 

m 

<3CQ 

V 

W 

i 

a> 

09 

y 

X 
y 
oi  G 

^3 

CO 

<5 

G 

O 

u 

<41 

•d 

to 

u 

o 

4j 

rt'T' 

I'd 

f7  8J 

Ph  bo 

o 

<D 

bO 

a3 

^*4 

* 

o 

60 

8 

y 

G 

"3 

•4-> 

X 

a3 

a> 

a 

d) 

<*H  >- 

°X 

UV 

-*-> 

a 

<D 

o 

Ih 

<u 

»o 

V. 

S 

O 

2 

[y 

o 

W 

to 

£ 

rt 

o 

Ota-S 


rt  rt 

o 

O  cy  T3 


rt 

CL, 

dy 

X 

0)  o 

h  'O 


03  o 
O  T3 


03 

o3 

X 

0) 

H 


o 

y 

•  H 

X 

<L> 


o3 

G 

G 

y 

CL, 


I  I 


03 

G 


to  o> 
to  00 
I  I 

ts  IN 
t<9  to 


o 

T3 


O 

T3 


tO  to 
to  to 
I  I 
to  to 
to  to 


to  to 
to  to 
t  I 

<N  <N 

to  to 


to  to 
PO  to 
I  I 

IN  IN 

to  to 


to  to 
CN  CN 

44 

CN  CN 


CN 


fO 

fO 


CN  CO 
COCO 

<A  A> 

to  to 


oo 

TT 

to  to 
to  to 


o  o 
to  to 
I  I 
oooo 

CN  CN 


oo  oo 
to  to 


to  to 
to  to 
I  I 

IN  IN 

to  to 


y 

s 

G 

03 

y 

CQ 

O 


> 

a 

u 

O 


1220 


>.  £ 


o  o 
E  E 

VO  vo 


3  3 


b-  § 
♦-< 


2 

TO 

CL> 

Pi 

>> 

"d 

O 

U. 

d 

> 

O 

o 

*d 

.2 

*Ih 

<v 

Oh 


to  o 

co  co 

tO  tO 


to 

CN  CN 

to  IO 


rH  00 

CO 

to  LO 


o  o 

10  to 


O  <N 


cn  CN 


to  CN 

<0  Tfr1 


CN  CN 


oo 

Os 


CN  CN 


© 

CO  Os 


<pq  «<«  <m 


m 

to 

3 

O 


<D 

J3 

13 

> 

(XI 

.£ 

V) 

3 

<L) 

X 


m 

3 

O 


3 

O 

o 

c 

o 


o  o 
©  o 
oo  oo 

rf  CN 

o  o 


o  o 
o  o 
oo  t" 
rr>  O 


o  o 
c  o 

T*<  CN 
tC  00 
O  Ov 


o  o 
o  o 

t"  C-. 
th  o 

o  o 


o 

c 

c 

CN 


© 

© 


PO 


>i 

u 

3 

'o 

£ 

W 


s 

_o 

13 

O 


0) 

a 


CQ 


to  oo 
O'  00 

CN  t'J 
CO  CN 


-H  TjH 

H  O' 

I/-)  O' 
CO  CN 


r-~ 

O 


LO 


<L> 

(XI 

3 

3 

.3 

U 


3 

V 

o 

o 

o 


O  CO 

D.J0I 

*3  £ 

to 

•  3 

£° 


©  © 


vO  00 
to  00 


Os 


cO 

Os  Os 


CD 

bJO 

CJ 

ctf 

o 


o 


uT> 

CD  <D 
rv  to 

.  3 

■J  OJ 

s 

obU 

g£^ 

,Q  3  bfl 

►Tj  .2 

•S.s  c 

g3  ' 


03 

o 


©  © 

© 

•  • 

o  © 

© 

H  Os 

CN 

o  o 

CN  CN 

LO  Tjt 

© 

VO  T*< 

i-H 

VO  vo 

E  E 

"-i  © 

CO  LO 

CN 

• 

vo  vo 

•  • 

O  O 

CO  O 

CO 

© 

CN© 

O0  to 

CO  CO 

— -I 

CO  co 

1 

00  Os 

°  Jn 

1- 

ctJ 

o 

© 

CO 

£  8 

o 

CN 

H 

1  10 

I 

JJ.O© 

1  CN 

1  ° 

1  LO 

1 

• 

1  • 

1  ^ 

1  t'' 

1  * 

1  © 

1 

1  CO 

°©^; 

t-H 

CN 

CO 

©  © 

© 

• 

©  © 

o 

o 

Os  vo 

VO  00 

00 

CN  CN 

© 

!  B 

©  © 

t"*  00 

io 

• 

1  u 

LO  LO 

• 

©  © 

1 

vO  to 

tH 

C^»  to 

CN 

LO  LO 

CN  CN 

— H  *H 

1 

CO  co 

1 

CO  co 

TO  TO 

©  o 

© 

>»  >» 

©  © 

© 

c3  a3 

t  n 

©  © 

▼H 

CO  CN 

T3  T3 

CN  00 

CN  CN 

O  CO 

VO 

• 

• 

r-~  vo 

C  © 

VO 

CN 

Os 

CN  CN 

LO  LO 

CO  CO 

1 

CO  co 

1 

to  to 

OO 

o 

• 

Vt 

©  © 

o 

•  O 

o  © 

o 

>»  B 

©  © 

oo 

©  CO 

CO 

* 

»o  *“* 

co  CO 

•  • 

©  o 

© 

CO 

©  © 

CN  CN 

LO  LO 

CN  CN 

— «  L-N 

co  CN 

1 

Tf  to 

©  © 

o 

CN 

CO 

U  1- 

o  © 

o 

▼h  On 

CN 

>.  >v 

H  © 

00  CO 

LO  LO 

o 

* 

• 

VO  CN 

00  *-1 

• 

O  co 

CO  CN 

© 

CN  CN 

— s 

LO  LO 

CO  co 

©  00 

1 

vO  to 

o  © 

o 

1 

©  o 

o 

Tf  so 

00 

to  to 

3  3 

y—4  CO 

o 

tH  00 

CN 

•0*0 

oo  oo 

VO 

CO  © 

•  • 

CN  IO 

o  lc> 

•  • 

©  © 

1 

CN  Os 

CN 

CO  co 

CN  CN 

vo  LO 

CO  co 

H 

1 

CO  CN 

1 

> 

LO 

CN  . 

1  I 

LO  LO 

1  1 

I  | 

1 

|  | 

■  — > 

|  1 

1  1 

oo  oo 

1  1 

I  1 

1 

l  1 

N“ 

1  1 

LO  LO 

|W 

u 

vO  ^ 

LCj  o\ 

VO 

1  1 

00  oo 

I  1 

1 

CN  Tt< 

©  to 

y—i  ▼H 

CN  CN 

^4*  PO 

1 

CO 


CO 


CN 


© 

© 

© 

CN 

so  VO 

© 

©  CO 

vO 

• 

•  • 

CN  © 

CN 

1 

co  CO 

1 

Os  Os 

1000 

CO  oo 

to 

to  © 

VO  to 

CO  CN 

1 

00 

<d« 

*  J-t  "H 


CD 

(X) 

3 

3 

J3 

o 


o 


MOiOTf 

tyv  rt<  ©  ©  O  »0  ©  © 

^  CO  P0  th 

'O  CN  00  vO  lO  VO  t— 

^  loao'voortio’ 

CN  CO  r-l  rH 


3  3 
O  O 

00CNVO00©t''©CJO 

^  ^  ■<*  ©  O  co  CN  •<*  &N&N 

CN  CO  *H  ^  u-,  u- 

_,  »-t  Ov  vo  O  0"t  ~h  *T  °P 

■nJ . 

»OOvOOOthCNCN'', 

o-i  co  — i  wCi 


Tj<  vo  O  CO  ©  CO 
CQ  VOO'OO’H'tM 

fSJ  CO  *“H  th 


.2  fc'ofc.A’3  AS<3 

r  w  O  gI-h  C  ^2  cj  P-T3 


©  to  vo  Os  ©  ©  © 

tONO^OsfN^ 

CO  co  ^ 


CO 


I  I 


CQ 


CO 

to 

CO 


1 1 


«o 

o 


0-4  nO  Cjffi  « 

"3  OSOUEo£ 

8 

a 

vo 


<V 

En 


1221 


REPORT  OF  THE  SUB-COMMITTEE  ON  MODIFICATION  OF 
WATER  GAS  SETS  FOR  USE  OF  HEAVY  OIL 


W.  D.  Stewart,  Chairman,  Western  United  Gas  &  Electric  Company, 

Aurora,  Illinois 


The  modification  of  water  gas  sets 
to  use  heavy  oil  for  carburetion  de¬ 
signed  by  the  engineers  of  Stone  &  Web¬ 
ster,  Inc.,  and  described  in  last  year’s 
Proceeding  of  the  Water  Gas  Committee, 
has  been  in  continuous  operation  using 
the  heaviest  kind  of  high  carbon,  high 
sulphur  Mexican  fuel  oil  since  that  time. 

The  installation  of  the  modified  set  at 
the  Pawtucket  Gas  Company,  Pawtucket, 
Rhode  Island,  has  used  nothing  but  this 
type  of  oil,  without  experiencing  any 
operating  difficulty  whatsoever.  No 
changes  in  design  of  the  set,  as  originally 
conceived,  has  been  found  necessary,  so 
that  the  description  in  the  1924  Proceed¬ 
ings  accurately  describes  the  set  in  use 
throughout  the  year.  It  has,  however, 
been  found  advisable  to  install  a  hy¬ 
draulically  operated  gate  valve  on  the 
outlet  of  the  wash  box,  for  the  purpose 
of  preventing  the  uncontrolled  escape  of 
blast  products  into  the  relief  holder, 
which  was  found  to  occur  occasionally 
when  very  high  rates  of  blasting  through 
the  generator  and  carburettor  in  parallel 
were  used,  augmented  by  the  back  pres¬ 
sure  caused  by  the  waste  heat  boiler. 

The  ideas  underlying  the  design  of  the 
set  have  been  proven  correct  by  a  full 
year’s  successful  operation,  as  demon¬ 
strated  by  the  actual  average  results 
noted  below.  No  operating  difficulties 
remain  to  be  overcome  in  the  use  of 
heavy  oil  of  the  analysis  quoted. 

The  savings  due  to  the  use  of  heavy 
oil  for  carburetion  over  a  year’s  period 
are  substantially  those  shown  in  last 
year’s  report.  The  relative  savings  over 
using  ordinary  gas  oil  have  tended  to  in¬ 


crease  since  last  year’s  report,  due  to  the 
larger  difference  between  the  price  of 
Mexican  fuel  oil  and  gas  oil  which  has 
prevailed.  There  is  nothing  in  the  modi¬ 
fication  of  the  water  gas  set,  however, 
which  prevents  a  quick  change  from  the 
use  of  heavy  oil  to  ordinary  gas  oil.  No 
changes  in  the  structure  are  required  and 
it  is  only  necessary  to  alter  the  operating 
cycle.  For  this  reason  it  is  within  the 
operator’s  control,  at  any  time,  to  use 
that  oil  which,  taking  all  things  into  con¬ 
sideration,  proves  most  economical. 

The  following  results  represent  the 
average  obtained  between  April  1924  to 
March  1925  inclusive. 

Oil  per  thousand,  3.6  gallons. 

Coke  per  thousand,  31.0  pounds. 

Heat  value,  535  B.t.u. 

Efficiency,  86.5  B.t.u.  per  gallon. 

Hydrogen  sulphide,  520  grains  per  hundred 
cubic  feet. 

Fixed  sulphur,  40  grains  per  hundred  cubic 
feet. 

Steam  recovered  from  waste  heat  boiler,  75 
pounds  per  thousand. 

Life  of  checker  brick,  1000  operating  hours. 

The  fuel  results  are  considered  un¬ 
satisfactory,  but  it  should  be  borne  in 
mind  that  the  coke  delivered  to  the  water 
gas  sets  was  run-of-retort  coke,  con¬ 
tained  all  the  breeze  made  and  further¬ 
more  containing  up  to  18%  moisture  at 
times. 


Typical  distillation  test  of  the  oil  used. 

Specific  Gravity  . • . 9776 

Beaume  .  13.30 


Distillation 
First  drop 
400-450  ... 
450-500  ... 
500-550  ... 
550-600  ... 
600-650  ... 
Above  650 

Coke  . 

Sulphur  . . 


385°  F. 
4.5% 
3.5% 
7.0% 
14.5% 
34.5% 
36.0% 
16.9% 
4.7% 
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REPORT  OF  SUB-COMMITTEE  ON 
USE  OF  OXYGEN  IN  WATER  GAS  MACHINES 


A.  C.  Frey,  Chairman,  Worcester  Gas  Light  Co.,  Worcester,  Mass. 


Although  nothing  definite  has  been 
accomplished  in  the  manufacture  of 
cheap  oxygen  in  large  quantities  and 
for  its  use  for  gas  manufacture,  it  is 
deemed  essential  at  this  time  to  make  a 
resume  of  all  available  reports  written  on 
this  vital  subject  and  to  give  a  description 
of  the  Oxygen  Recovery  Plant  built  by 
the  Jefferies-Norton  Corp.  at  Worcester, 
Massachusetts,  during  the  past  year. 

In  order  to  study  all  available  informa¬ 
tion  pertaining  to  this  subject  it  is  neces¬ 
sary  to  collect  data  from  only  a  few 
sources.  E.  A.  W.  Jefferies  of  Wor¬ 
cester,  who  must  be  considered  the  found¬ 
er  of  the  idea,  gave  a  very  complete  tech¬ 
nical  discussion  at  the  Convention  of  the 
New  England  Association  of  Gas  En¬ 
gineers  held  at  Boston,  Feb.,  1921.  E.  E. 
Norton,  who  first  published  the  method 
of  Oxygen  Separation  in  Chemical  & 
Metallurgical  Engineering,  Sept.,  1920, 
had  charge  of  the  plant  of  the  United 
States  Government  for  the  separation  of 
helium  from  natural  gas  at  Petrolia,  Tex. 
These  two  men  and  the  company  organ¬ 
ized  by  them,  namely,  the  Jefferies-Nor¬ 
ton  Corp.  of  Worcester,  have  carried  the 
burden  of  developing  this  important 
phase  of  the  American  gas  industry.  The 
other  sources  of  information  on  this  sub¬ 
ject  were  the  General  Oil  Gas  Corp.  of 
Irvington,  N.  J.,  where  tests  on  the  use 
of  oxygen  in  the  manufacture  of  oil  gas 
were  conducted,  and  also,  a  paper  pre¬ 
pared  by  Professors  Cobb  and  Hodsman 
of  Leeds  University  in  England.  This 


paper  was  printed  in  the  June  8th,  1920, 
issue  of  the  London  Gas  Journal  and 
gives  a  very  complete  treatise  of  the  pro¬ 
posed  process  of  manufacturing  city  gas 
direct  in  one  operation,  using  bituminous 
coal,  steam,  and  oxygen. 

The  Committee  in  preparing  this  re¬ 
port  and  tabulating  the  data  wishes  to  ac¬ 
knowledge  the  above  authorities  as  their 
source  of  information. 

Many  of  you  as  gas  men  have  dreamed 
of  city  gas  cheap  enough  to  be  used  for 
all  kinds  of  domestic  and  industrial  pur¬ 
poses  as  the  universal  fuel,  but,  before  this 
is  a  reality,  it  is  necessary  to  tackle  two 
very  practical  problems ;  first  to  separate 
oxygen  cheaply  from  the  only  unlimited 
source,  namely,  the  air,  and  then  utilize 
this  oxygen  in  the  economical  generation 
of  gas  of  a  definite  quality  and  in  un¬ 
heard-of  quantities. 

As  the  production  of  cheap  oxygen  is 
the  first  requirement,  we  will  consider 
that  problem  at  this  time.  E.  A.  W.  Jef¬ 
feries  conceived  the  idea  of  separating 
oxygen  from  air  under  pressure,  many 
years  ago,  but  beyond  operating  success¬ 
fully  a  small  laboratory  model  and  separ¬ 
ating  helium  from  natural  gas  in  Texas 
during  the  war  nothing  was  done  until 
January,  1924,  when  the  Jefferies-Norton 
Corp.,  with  Chenoweth  Housum  as  chief 
engineer,  built  an  oxygen  recovery  plant 
on  the  property  of  the  Worcester  Gas 
Light  Company.  This  plant,  as  seen  from 
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the  photographs  attached  to  this  report, 
is  not  a  small  experimental  model  but  a 
real  working  plant  large  enough  to  supply 
100  cu.ft.  of  oxygen  per  minute,  which  is 
sufficient  to  make  750,000  cu.ft.  of  gas  a 
day. 

In  order  to  dispel  the  idea  that  the 
equipment  as  installed  at  Worcester  is 
only  another  laboratory  experiment,  we 
will  give  a  brief  description  of  the  appa¬ 
ratus.  The  main  air  compressor  is  a  500 
cu.ft.  per  minute  Ingersoll-Rand  two- 
stage  compressor  direct  connected  through 
cross-heads  to  the  high  and  low  pressure 
nitrogen  cylinders,  which  are  supplied 
from  the  two  nitrogen  superheaters.  The 
nitrogen  cylinders  specially  designed  to 
give  two-stage  expansion  with  superheat¬ 
ing  between  stages  are  installed  in  place 
of  the  high  and  low  pressure  steam  cyl¬ 
inders  on  a  stock  compressor. 

This  compressor  is  also  belted  from  the 
fly  wheel  to  a  motor  which  supplies  the 
power  when  starting  the  cycle  and  which 
can  later  be  used  as  a  generator. 

The  auxiliary  compressor,  the  refriger¬ 
ator  unit,  and  the  expander  engines  are  all 
life-sized  commercial  units  belted  to  in¬ 
dividual  motors  which  are  tied  in  electri¬ 
cally  to  operate  as  generators  to  reduce 
the  current  purchased  as  the  power  recov¬ 
ery  cycle  becomes  operative.  All  the  ap¬ 
paratus  was  designed  for  this  particular 
purpose,  and  has  the  appearance  of  being 
built  for  hard,  continuous  service  and  not 
for  a  few  trial  runs  as  some  might  sup¬ 
pose. 

You  are  all  familiar  with  the  small  ox¬ 
ygen  tanks  used  in  connection  with  acety¬ 
lene  welding  and  you  know  how  necessary 
they  are  in  the  industrial  world  even  if 
the  oxygen  costs  $12  a  thousand  cu.ft., 
but  when  we  refer  to  cheap  oxygen  for 
gas  manufacture  we  mean  oxygen  which 
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would  cost  the  gas  man  from  ten  to  fifty 
cents  a  thousand..  Most  of  you,  probably, 
appreciate  that  the  most  expensive  item 
of  oxygen  separation  with  the  present 
methods  is  the  cost  of  the  power  neces¬ 
sary  to  compress  the  original  air  to  an  ex¬ 
tremely  high  pressure  and  then  allow  the 
free  expansion  of  the  gases  into  the  still 
to  obtain  the  necessary  refrigeration. 

The  fundamental  feature  of  the  Jef- 
feries-Norton  System  is  that  the  still  is 
operated  at  substantially  the  same  pres¬ 
sure  as  given  by  the  air  compressor. 
There  is  nothing  in  the  distillation  of  air 
which  requires  that  it  be  expanded  into 
the  still  from  a  very  high  pressure,  which 
is  done  in  the  existing  systems  in  use.  On 
the  contrary,  it  is  easier  to  distill  the  air 
at  a  high  pressure  since  the  removal  of 
oxygen  from  nitrogen  requires  that  the 
upper  part  of  the  still  be  able  to  con¬ 
dense  pure  nitrogen  to  be  used  as  a  rec- ' 
tifying  liquor  lower  in  the  still.  Keeping 
a  high  pressure  on  the  still  makes  it  easier 
to  reach  the  temperature  of  liquid  nitro¬ 
gen  because  nitrogen  condenses  at  minus 
157°  C.  when  under  300  lbs.  pressure, 
whereas  it  condenses  at  minus  196°  C. 
when  at  atmospheric  pressure.  The  still 
itself  is  built  similar  to  those  in  opera¬ 
tion  today  except  that  it  is  built  stronger 
to  withstand  the  high  working  pressure 
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and  it  also  has  a  greater  capacity  due  to 
the  higher  density  of  the  gases  handled  at 
this  high  pressure. 

It  contains  a  condensing  drum  at  the 
top  and  an  evaporating  drum  at  the  bot¬ 
tom  which  permit  cooling  at  the  top  and 
heating  at  the  bottom  of  the  column.  This 
is  done  by  means  of  a  latent  heat  transfer 
circuit  which  acts  to  evaporate  the  liquid 
oxygen  at  the  bottom  of  the  column  in 
exchange  for  condensation  of  a  corres¬ 
ponding  amount  of  liquid  nitrogen  at  the 
top  of  the  column.  This  circuit  corres¬ 
ponds  to  the  ordinary  ammonia  circuit, 
except  that  the  heat  is  abstracted  at  a  very 
low  temperature  from  the  top  of  the  still 
or  column  and  is  rejected  to  the  oxygen  at 
the  bottom.  The  result  of  this  application 
of  well-known  practice  is  that  the  still  can 
be  operated  at  the  same  pressure  as  the 
entering  air,  namely,  300  pounds. 


The  next  important  improvement  is 
that  they  use  expansion  engines  for  cool¬ 
ing  the  whole  system  instead  of  only  the 
cold  end  of  it,  and  these  engines,  which 
are  provided  with  cylinders  having  fibrous 
linings,  actually  give  80%  of  the  theoreti¬ 
cal  cooling  instead  of  only  40%.  The  lat¬ 
ter  is  the  greatest  efficiency  obtained  with 
cylinders  having  iron  surfaces,  at  these 
very  low  temperatures.  This  means  that 
very  much  less  gas  needs  to  be  expanded 
to  provide  the  required  cooling  and  that 
most  of  the  separated  nitrogen  is  brought 
up  to  atmospheric  temperature  in  the  in¬ 
terchanger  while  under  the  original  pres¬ 
sure.  The  oxygen  is  expanded  in  an  en¬ 
gine  to  moderate  pressure  suitable  for 
distribution  around  the  works,  and  some 
of  the  nitrogen  is  also  expanded  in  a  cool¬ 
ing  engine.  The  bulk  of  the  nitrogen  is¬ 
sues  from  the  apparatus  at  practically  the 
same  pressure  as  it  entered.  This  nitro- 
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Fig.  “C” 


gen  after  being  returned  from  the  inter¬ 
changers  is  then  superheated,  using  gas 
or  oil  for  fuel.  When  expanded  in  suit¬ 
able  engine  cylinders,  it  furnishes  a  large 
portion  of  the  power  required  to  drive  the 
primary  compressor.  This  method  of 
operation  reduces  the  power  cost  to  an 
almost  neliglible  quantity,  instead  of  be¬ 
ing,  as  heretofore,  by  far  the  largest  ele¬ 
ment  of  cost  in  separating  oxygen  from 
air.  The  reason  for  this  extremely  small 
power  cost  is  that  the  J-N  process  is,  in 
principle,  a  reversible  cycle,  which  means 
that  its  theoretical  efficiency  is  unity. 
Therefore,  if  mechanically  perfect,  it 
would  only  require  the  amount  of  power 
demanded  by  nature  to  bring  the  separate 
constituents  of  the  air  up  to  atmospheric 
pressure,  namely  3  h.p.  per  1,000  cu.ft.  of 
oxygen  separated  per  hour. 

The  system  has  a  further  advantage  of 


major  importance,  namely,  the  gas  which 
goes  through  the  cooling  engines  is  taken 
from  the  return  circuit  so  that  it  has  all 
been  liquefied  and  re-evaporated  and  will, 
therefore,  be  free  from  moisture  or  other 
impurities  which  might  obstruct  the  ex¬ 
pansion  engines.  They  have  operated 
such  engines  of  large  size  on  natural  gas, 
which  is  impossible  to  expand  at  low  tem¬ 
perature  without  the  purification  secured 
by  liquefaction,  as  we  have  described. 
These  engines  with  fibrous  cylinder  lin¬ 
ings  operate  with  less  mechanical  diffi¬ 
culty  than  an  ordinary  air  compressor. 
The  removal  of  moisture  and  carbon-di¬ 
oxide  from  the  air  to  be  separated  is  one 
of  the  most  important  elements  in  the 
operation.  They  accomplish  this  by  dup¬ 
licate  pre-cooling  counter-current  inter¬ 
changers,  which  freeze  out  the  moisture 
completely,  and  by  using  them  alternately 
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they  secure  continuous  running  with  a 
proper  refrigerative  exchange  between 
the  interchanger  which  is  being  thawed 
and  the  one  which  is  being  cooled.  Con¬ 
tinuous  operation  of  the  plant  is  then  se¬ 
cured,  an  impossibility  heretofore. 

The  variable  factor  is  the  relative 
amount  of  refrigerative  effect  required  to 


keep  the  system  cold  against  external 
heat;  and  this  factor  increases  very  rapid¬ 
ly  as  the  apparatus  gets  smaller,  so  that  it 
is  not  possible  to  gain  much  with  a  very 
small  plant. 

The  J-N  system  approaches  closer  and 
closer  to  the  theoretical  limit  of  efficiency 
as  the  plant  increases  in  size,  because  its 
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Fig  “D” 


defects  are  purely  those  of  structure  and 
insulation  against  outside  heat.  The  cost 
of  oxygen,  therefore,  depends  on  size  of 
plant  and  to  some  extent  upon  location, 
which  governs  cost  of  fuel  and  labor. 
There  will  usually  be  very  little  variation, 
however,  from  the  following  figures 
which  include  all  fixed  charges : — 


Oxygen  per  Minute 

Cost  per  M.  ft. 

2,000  cu.ft. 

10  cents 

1,000  cu.ft. 

15  cents 

500  cu.ft. 

24  cents 

100  cu.ft. 

50  cents 

- 1 

Herewith  is  a  cut  showing  in  outline 
how  the  J-N  apparatus  is  arranged. 


Continuous  operation  of  the  Worcester 
plant  has  not  been  started  but  several  trial 
runs  of  short  duration  have  shown  that 


scientifically  the  design  of  same  is  correct 
and  whatever  weaknesses  have  shown  up 
are  mechanical,  such  as  lubrication,  leaks, 
insulation,  losses,  etc.  These  troubles  are 
being  remedied.  At  the  present  time 
(May,  1925)  the  units  with  certain  im¬ 
provements  incorporated  are  being  reas¬ 
sembled  and  it  is  expected  that  the  entire 
plant  will  be  ready  for  a  complete  trial  as 
a  whole  in  the  near  future. 

During  the  past  few  years,  since  the 
possibility  of  cheap  oxygen  has  been  cre¬ 
ating  such  interest,  it  is  only  natural  that 
some  of  you  have  given  thought  to  the 
utilization  of  oxygen  after  it  is  available 
but  how  many  of  you  actually  figured  out 
how  it  could  best  be  used  with  your  par¬ 
ticular  gas  making  equipment. 

At  first  thought  the  most  logical  appli¬ 
cation  that  suggests  itself  is  to  use  oxygen 
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and  steam  in  the  blast  to  make  producer 
gas  of  approximately  400  B.t.u.  heating 
value  instead  of  150  as  at  present  made  in 
the  average  producer  gas  machines  by  the 
elimination  of  approximately  55%  nitro¬ 
gen  in  the  gas. 

Without  going  into  detail  as  to  the 
chemical  equations  involved,  we  will 
merely  copy  a  table  of  summary  figures 
as  reported  in  Mr.  Jefferies’  original 
treatise.  The  following  analysis  and  re¬ 
sults  assume  the  use  of  a  good  grade  of 
Pennsylvania  gas  coal  of  the  following 
qualities : — 


model  of  the  latest  type  of  Dayton  Oil 
Gas  Furnace.  Although  not  conducted 
on  a  large  scale  it  was  proved  conclusive¬ 
ly  that  gas  of  any  desired  B.t.u.  value  can 
be  made  direct  in  one  shell  with  oil, 
steam,  and  oxygen  admitted  simultan¬ 
eously.  With  their  permission  I  am  giv¬ 
ing  below  the  results  of  one  of  the  latest 
tests  witnessed  by  Chenoweth  Housum, 
Chief  Engineer  of  the  Jefferies-Norton 
Corp.,  and  A.  C.  Frey  of  the  Worcester 
Gas  Light  Co.  We  are  attaching  a  copy 
of  their  complete  figures  as  an  appendix 
to  this  report. 


F.  C. 

V.  M. 

Ash 

60% 

34% 

6% 

Gas  coal  used, 

100  lbs. 

Gas  produced, 

3,100  cu.ft.  at  0°C. 

Cu.ft.  per  lbs.  of  coal, 

31 

Heat  value, 

400  B.t.u.  per  cu.ft. 

Steam  used  (dry) 

30  pounds 

Oxygen  used, 

640  cu.ft. 

Oxygen  per  M.  cu, 

.ft.  of  gas  made,  206.5  cu.ft. 

Duration  of  Test  One  and  Three-Quarter 

Hours. 

Gas  made  corrected  to  60° F.  30",  3,035  cu.ft. 
Gas  made  per  hour,  1,730  cu.ft. 

Oil  used  for  the  run,  119  pounds 

Oil  used  per  M.  5.47  gal. 

Oxygen  used  per  M.  cu.ft.  of  gas  made,  235  cu. 

ft. 

B.t.u.  of  gas  (calculated  from  analysis),  543. 
B.t.u. ’s  observed  on  calorimeter,  545. 

Heat  conversion  efficiency,  average,  71.5% 
Heat  conversion  efficiency  at  end  of  run,  88.1% 


/ 

Gas  Analysis 

COa 

3  % 

B.t.u.  Per  ioo 
Cu.Ft.  of  Fixed 
Gas 

CaH4 

1.4%  x  1680, 

2,352 

ch4 

7.6%  x  1070, 

8,132 

h2 

28  %  x  346, 

9,688 

CO 

58  %  x  343, 

19,894 

N. 

2  % 

Total  B.t.u. 

’s  for  100  cu.ft.  of 

gas  40,066 

B.t.u.’s  per 

cu.ft.,  = 

400. 

Another  self-evident  use  of  oxygen 
which  might  suggest  itself  is  in  the  con¬ 
tinuous  oil  gas  plant  where  the  inert  con¬ 
tent  of  the  gas  could  be  lowered  by  substi¬ 
tuting  oxygen  for  air,  thereby  eliminating 
the  nitrogen. 


In  order  to  prove  its  use  practical,  the 
General  Oil  Gas  Corp.  in  October,  1924, 
conducted  extensive  tests  at  their  plant 
in  Irvington,  N.  J.,  by  using  oxygen  pur¬ 
chased  in  the  ordinary  cylinders  and  util¬ 
ized  this  oxygen  in  a  fair  sized  working 


Gas  Analysis 


C02 

Ill. 

Oa 

CO 

Ha 

CH4 

Na 

Sulphur  per  100  cu.ft. 


6.7% 

6.05% 

.65% 

42.50.% 

23.45% 

1890% 

1.75% 

of  gas,  =  9.35  grains. 


Above  analysis  was  the  average  of  two 
samples  taken  during  the  test. 

On  account  of  the  slow  rate  at  which 
oxygen  can  be  drawn  from  cylinders,  the 
generator  could  not  be  operated  at  full 
capacity  and  with  this  in  mind  and  also 
the  fact  that  they  started  with  an  entirely 
cold  machine  and  made  such  a  short  run, 
the  above  figures  are  very  gratifying,  as 
the  quality  of  the  gas  improved  as  the 
test  progressed  and  the  amount  of  fuel 
required  decreased  after  the  machine 
came  up  to  temperature. 
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No  trouble  was  experienced  from  the 
formation  of  lampblack  and  not  sufficient 
tar  was  produced  to  collect  a  sample  for 
testing  purposes  but  if  the  test  had  been 
run  on  a  larger  scale  it  is  questionable  as 
to  what  quality  of  tar  would  have  been 
made  and  the  amount  of  lampblack  made 
over  a  long  period  might  be  objectionable. 

This  work  carried  on  by  the  General 
Oil  Gas  Corp.  is  the  largest  application  of 
oxygen  for  the  manufacture  of  gas  on 
record  and  shows  what  can  be  expected 
as  time  goes  on. 

Another  possible  use  of  oxygen  in  gas 
manufacture  and  the  one  usage  which 
was  considered  as  the  object  of  this  re¬ 
port  was  the  application  in  water  gas 
operation. . 

Nothing  has  been  done  in  this  line  as 
far  as  the  Committee  knows  but  it  is 
proposed  to  try  oxygen  in  an  8'6"  U.  G.  I. 
Water  Gas  Set  at  Worcester  by  using 
steam  to  inspirate  the  oxygen  below  the 
grate  and  practically  make  an  oxygen 
producer  gas  in  a  water  gas  machine. 

In  order  to  distinguish  this  gas  made 
from  oxygen  and  steam  put  through  a  hot 
fuel  bed  from  blue  gas  it  is  necessary  to 
create  a  new  name.  To  avoid  confusion 
and  simplify  reference  to  this  gas  we 
shall  call  this  product,  J-N  Gas. 

It  is  proposed  that  the  entire  set  be 
started  and  heated  up  in  the  usual  way 
and  after  a  thick  bed  of  fuel  is  on  the 
grate  shorten  the  blowing  period  and 
make  longer  runs.  By  watching  the  tem¬ 
perature  we  shall  try  to  balance  the 
amount  of  oxygen  and  steam  used  so  as 
to  approach  continuous  operation. 

Even  if  it  is  found  that  it  is  not  pos¬ 
sible  to  maintain  the  temperature  uni¬ 
formly  and  to  keep  the  fire  in  condition 


it  is  considered  possible  to  at  least  reduce 
the  blowing  time  in  proportion  to  the  gas 
making  time  if  not  entirely  eliminating 
it. 

This  process  will,  probably,  be  started 
by  using  coke  and  later  changing  over  to 
the  use  of  bituminous  gas  coal  so  as  to 
get  the  benefit  of  the  higher  value  of  blue 
gas  as  we  might  term  it.  In  order  to 
meet  the  State  heating  value  it  would  be 
necessary  to  put  oil  into  the  carburetter 
to  enrich  the  gas  made  in  the  generator 
but  the  amount  of  oil  required  would  be 
reduced  on  account  of  the  volatile  matter 
in  the  coal.  This  oil  necessarily  would  be 
pumped  almost  continually. .  One  of'  the 
difficulties  which  will  be  encountered  will 
be  the  problem  of  keeping  the  tempera¬ 
ture  of  the  checkerbrick  hot  enough  to 
crack  the  oil  and  for  that  reason  the  tem¬ 
perature  of  the  carburetter  will  probably 
be  the  deciding  factor  in  eliminating  the 
blowing  period. 

For  the  above  reason  it  is  proposed 
that  some  oxygen  may  be  inspirated  with 
the  steam  in  the  generator  and  this  gas 
passed  over  to  the  carburetter  in  the  reg¬ 
ular  way  as  in  straight  water  gas  opera¬ 
tion.  In  the  top  of  the  carburetter  we 
then  propose  to  admit  some  oxygen  with 
the  enriching  oil.  The  idea  would  be  to 
put  sufficient  oxygen  into  the  generator 
in  order  to  keep  the  fire  bed  at  the  right 
temperature  and  then  use  the  oxygen 
which  will  be  admitted  with  the  oil  to 
keep  the  temperature  of  the  brickwork 
hot  enough.  By  balancing  the  oxygen 
admitted  at  the  two  points  it  may  be  pos¬ 
sible  to  carry  the  correct  temperatures 
so  that  the  oil  will  be  properly  cracked. 

Of  course,  the  above  methods  are  more 
or  less  of  a  makeshift  because  we  are  en¬ 
deavoring  to  use  oxygen  in  our  existing 
water  gas  machines  so  as  to  determine 
what  quality  of  gas  can  be  made.  Later 
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on  some  method  of  admitting  the  oil 
direct  into  the  generator  will  be  devised 
or  possibly  a  separate  vessel  designed  to 
use  steam,  oil,  and  oxygen  to  make  rich 
oil  gas  and  then  this  gas  would  be  mixed 
with  the  J-N  gas  made  in  the  generator 
as  first  proposed. 

By  using  our  present  water  gas  equip¬ 
ment  it  would  not  be  possible  to  make  the 
operation  continuous  because  no  means  is 
provided  for  ash  removal  so  we  would 
still  have  our  shutdown  periods  for  clink- 
ering  and  also  for  charging,  but  the  gas 


making  would  be  more  or  less  continuous 
on  account  of  cutting  out  the  blowing 
periods. 

Up  to  the  present  time  we  have  not 
had  oxygen  available  to  try  these  vari¬ 
ous  methods  but  these  are  the  proposed 
methods  to  use  with  the  equipment  at 
Worcester.  The  Committee  does  not  feel 
that  these  are  the  only  possible  methods 
for  using  oxygen  but  leaves  it  to  the 
gas  men  to  decide  how  to  apply  oxygen 
to  best  advantage  with  the  apparatus 
that  they  have  in  their  own  plants. 


APPENDIX 


REPORT  OF  TEST  RUN  ON  “THWING  PROCESS” 


Gas  Made  from  Oil — Steam — Pure  Oxygen — as  Raw  Materials. 

Oct.  1st,  1924— TO  :50  A.  M.  to  12:35  P.  M. 

At  General  Oil  Gas  Corporation  Plant,  150  Shaw  Ave.,  Irvington,  N.  J. 

Oil  used — “Standard  24°  Plus  Fuel  Oil”  from  Bayonne,  N'.  J. 


Oxygen  used — Linde  Air  Products  Co.,  compressed  in  cylinders. 

Duration  of  Test — One  and  three  quarter  hours. 

Gas  made — corrected  to  60° F.  and  30”  Bar.,  3,035  cu.ft. 

Gas  made — per  hour,  1,730  cu.ft. 

Oil  used  for  gas  making  (at  7.16  lbs.  per  gallon),  •  119  pounds 

Oil  used  for  gas  making  per  1,000  cu.ft  gas,  5.47  gallons 

Oxygen  used  for  gas  making  per  1,000  cu.ft.  gas,  285  cu.ft. 

B.t.u.  of  gas,  calculated  from  analyses,  543.  B.t.u. 

B.t.u.  of  gas  dhserved  with  Sargent  Calorimeter,  average  of  nine  readings,  545.  B.t.u. 

Heat  Conversion  Efficiency  for  entire  test — Total  heat  in  oil  to  gas  at  60° F. 

and  30"  Bar.,  71.5% 

Heat  Conversion  Efficiency  by  half  hours  from  time  of  starting  up  with  cold 
generator 

10:50  a.m.  to  11  :20  a.m.,  63.2% 

11 :20  a.m.  to  11 :50  a.m.,  70.7% 

11 :50  a.m.  to  12:20  p.m.,  72.3% 

12:20  p.m.  to  12:35  p.m.,  88.1% 

11 :50  a.m.  to  12:35  p.m.,  76.9% 

GAS  ANALYSIS — Average  of  two  samples  taken  at  11:40  a.m.  and  12.35  p.m. 

Carbon  Dioxide  COa  6.70% 

Illuminants,  C3H4  6.05% 

Oxygen,  Oa  .65% 

Carbon  Monoxide  CO  42.50% 

Hydrogen  H2  23.45% 

Methane  CH4  18.90% 

Nitrogen  N2  1.75% 

Total  Sulphur  per  100  cu.ft.  of  Unpurified  gas,  9.35  grains 


REMARKS 

Owing  to  the  slow  rate  at  which  it 
was  possible  to  draw  oxygen  from  the 
commercial  cylinders,  the  gas  generator 
was  operated  at  about  10%  of  its  capac¬ 
ity.  Considering  this  factor  and  the  cold 
generator  at  start,  in  connection  with  the 


half  hourly  readings,  which  show  con¬ 
stantly  increasing  efficiency  as  the  gener¬ 
ator  became  warmed  up — from  63.2% 
at  start  to  88.1%  at  the  end  of  1%  hours, 
we  are  warranted  in  assuming  that  at 
least  90%  of  efficiency  can  be  maintained 
with  this  process  by  continuous  operation. 
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Correcting  the  above  actual  results  to 
only  80%  efficiency  gives  the  following 
quantities  of  gas  making  materials  per 
1,000  cu.ft  of  545  B.t.u.  gas. 


Oil  per  1,000  cu.ft.  gas  4.9  gals. 

Steam  per  1,000  cu.ft  gas  15  pounds 

Power  per  1,000  cu.ft  gas  1  h.p. 

Water  per  1,000  cu.ft  gas  90  gals. 

Oxygen  per  1,000  cu.ft  gas  240  cu.ft. 


It  has  been  definitely  developed  that, 
with  this  process,  gas  can  be  made  from 
oil  and  oxygen  of  any  desired  heat  value 
from  300  B.t.u.  per  cu.ft  to  700  B.t.u.  or 
higher  and  that  it  can  be  produced  of  a 
constant  heat  value  with  a  variation  of 
not  over  5  B.t.u.  above  that  which  is  de¬ 
sired.  Absolutely  no  lamp  black  was  pro¬ 
duced  and  not  sufficient  tar  to  collect  a 
sample  for  testing  purposes. 

The  gas  was  made  in  the  new  “Thwing 
Type”  of  oil  gas  generator,  recently  de¬ 
veloped  by  the  General  Oil  Gas  Corp.  for 
the  purpose  of  producing  high  grade  gas 


from  fuel  oil  by  partial  combustion  with 
air  and  which  will  be  put  on  the  market 
within  the  next  few  weeks. 

The  following  gentlemen  were  present 
at  the  time  of  the  test  reported  herein  and 
have  signified  their  willingness  to  testify 
as  to  their  conclusions  in  respect  to  it. 

Chenoweth  Housum,  Chief  Eng.  Jef- 
feries-Norton  Corp.,  Worcester,  Mass. 

A.  C.  Frey,  Eng.  of  Manufacture, 
Worcester  Gas  Light  Co.,  Worcester, 
Mass. 

F.  G.  Curfman,  Manager,  Improved 
Equipment  Co.,  New  York  City. 

J.  W.  Whorley,  Henry  L.  Doherty  & 
Co.,  New  York,  N.  Y. 

Dr.  R.  T.  Soule,  Combustion  Utilities 
Co.,  New  York,  N.  Y. 
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REPORT  OF  SUB  COMMITTEE  ON  REFRACTORIES 


Walter  M.  Russell,  Chairman ,  Massachusetts  Lighting  Companies, 

Boston,  Mass. 


Last  year’s  report  of  this  committee 
covered  a  description  of  the  origin  of 
Bernitz  Blocks  for  use  in  water  gas  ma¬ 
chines  and  also  a  description  of  the  action 
in  a  water  gas  generator  when  these 
blocks  are  used,  with  an  explanation  of 
the  reason  why  the  advantages  secured 
are  obtained. 

r 

• 

For  this  reason,  it  is  not  thought  neces¬ 
sary  to  go  over  this  ground  a  second  time. 
During  the  past  year  much  more  experi¬ 
ence  has  been  gained  with  existing  in¬ 
stallations  and  several  new  installations 
have  been  made  all  of  which  have  been 
interesting. 

Requests  have  been  made  for  a  de¬ 
tailed  description  of  the  installations  with 
their  history  to  date,  and  the  major  part 
of  this  year’s  report  will  be  devoted  to 
giving  this  information  which  will  be  ar¬ 
ranged  under  the  different  gas  companies 
where  the  installations  were  made  in  the 
order  of  their  installation. 

Gloucester  Gas  Light  Company, 

The  first  installation  in  this  country 
was  made  in  Gloucester  on  an  8'  Gas 
Machinery  set — started  up  May,  1922. 
Six  courses  of  Bernitz  blocks  were  in¬ 
stalled  using  Tyrone  Clay.  These  blocks 
were  made  8"  x  8"  and  contained  9  holes. 
Standard  clinkering  door  jambs  and 
arches  were  used  without  any  holes.  Fig¬ 
ure  1  illustrates  this  lining. 

After  six  months’  use,  the  brick  had 


General  Conclusions 

The  following  general  conclusions  ap¬ 
pear  to  be  warranted  after  an  experience 
of  several  years  with  these  linings  in 
practically  all  sizes  of  machines : 

1.  The  use  of  Bernitz  blocks  will  increase 
the  capacity  of  any  machine. 

2.  Fuel  and  oil  results  should  be  im¬ 
proved. 

3.  There  should  be  a  practical  elimina¬ 
tion  of  all  clinker  adhesion  to  the  gen¬ 
erator  walls,  and  clinkering  labor 
thereby  greatly  reduced,  also  clinker¬ 
ing  time  much  shortened. 

4.  The  use  of  small  shapes  has  been  defi¬ 
nitely  established  as  being  advisable. 
Not  only  the  main  body  of  the  lining, 
but  the  arch  tile  over  the  doors  must 
be  of  Bernitz  construction,  that  is, 
perforated  blocks. 

5.  Circulation  of  air  must  be  maintained 
throughout  the  entire  carborundum 
lining  to  prevent  cracking  of  the  blank 
blocks  in  the  upper  part  of  the  genera¬ 
tor.  Experiments  are  now  being  made 
to  perfect  a  circulation  system. 

6.  The  use  and  cost  of  these  linings  is 
fully  justified  by  the  results  obtained. 

Gloucester,  Massachusetts 

been  spalled  off  until  they  were  so  thin 
as  to  be  rather  dangerous  to  continue  in 
use,  and  a  second  installation  of  the  same 
material  was  used,  using  blocks  8"  x  8" 
but  with  a  different  form  of  lug  on  the 
back  and  containing  8  holes  instead  of  9. 
This  set  lasted  six  months  and  was  then 
spalled  off  so  thin  that  it  was  thought  best 
not  to  operate  them  any  longer.  These 
two  experiments  demonstrated  that  the 
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Fig.  1 


Tyrone  Clay  was  not  a  suitable  material 
of  which  to  make  these  blocks. 

The  next  installation  was  started  up 
June  15,  1923,  and  consisted  of  5  rows  of 
carborundum  Bernitz  blocks,  these  blocks 
being  14"  long  and  8"  high,  each  block 
containing  6  holes. 

We  determined  upon  using  carborun¬ 
dum  on  account  of  the  success  of  this 
material  in  boiler  practice  using  Bernitz 
blocks.  In  order  to  get  away  from  any 
danger  of  expansion  and  injury  to  the 
shells  which  have  been  experienced  with 
solid  carborundum  blocks,  a  cored  block 
was  used  made  according  to  a  very  care¬ 
ful  design  so  that  any  expansion  would 
be  taken  up  by  the  arch  construction  of 
the  block.  No  trouble  whatever  has  been 
experienced  with  any  of  the  carborun¬ 
dum  Bernitz  block  installations  made.  A 
clinker  did  not  adhere  to  the  Tyrone  Clay 


blocks,  but  the  surface  of  these  blocks 
kept  spalling  off.  We  have  found  when 
using  carborundum  blocks  that  there  was 
no  tendency  whatever  for  clinker  to  ad¬ 
here  to  the  blocks,  and  there  was  no  de¬ 
terioration  of  the  blocks  from  spalling 
or  wear. 

This  set  of  blocks  ran  until  December 
15,  1924,  having  made  gas  for  a  little  less 
than  2600  hours.  Most  of  the  blocks 
were  still  in  first-class  condition.  During 
this  period  we  found  that  clinker  was 
forming  just  above  the  top  row  of 
Bernitz  blocks,  adhering  to  the  clay  lin¬ 
ing.  In  knocking  off  this  clinker,  the 
wall  was  worn  away  so  that  the  bars  oc¬ 
casionally  struck  and  damaged  the  Ber¬ 
nitz  blocks.  In  order  to  overcome  this, 
we  shut  down  the  machine  October  15, 
1923,  and  installed  2  rows  of  blank 
blocks  having  no  holes  but  having  the 


1234 


Fig.  2 


same  arch  construction.  These  practically 
eliminated  the  trouble  with  clinkers  ad¬ 
hering  to  the  walls  above  the  Bernitz 
blocks  and  operated  1780  hours  up  to  the 
time  when  we  shut  down  December  15, 
1924. 

During  this  period,  we  also  found  that 
the  clinkering  door  clay  jambs  and  arches 
wore  out  rapidly  and  we  renewed  these 
twice;  in  June,  1924,  we  installed  carbo¬ 
rundum  arches  and  jambs  according  to 
special  design  with  holes  exactly  like 
the  rest  of  the  Bernitz  lining  so  that  there 
was  a  circulation  of  air  through  these 
blocks.  This  completely  eliminated  the 
trouble  with  the  door  jambs  and  arches, 
these  operating  800  hours  up  to  Decem¬ 
ber  15,  1924. 

After  shutting  the  machine  down,  a 
careful  inspection  was  made  of  this  lin¬ 


ing.  The  door  jambs  and  arches  were 
found  to  be  in  perfect  condition.  Nearly 
all  of  the  blank  blocks  were  in  good  con¬ 
dition,  and  the  majority  of  the  Bernitz 
blocks  were  usable.  Orders  were  placed 
for  replacement  of  a  considerable  num¬ 
ber  of  blocks,  and  for  an  additional  row 
of  blind  blocks. 

To  illustrate  the  effect  on  results  of 
using  these  blocks,  it  may  be  stated  that 
the  average  B.t.u.  per  gallon  in  1923  was 
109.2  against  105.5  for  the  year  previous 
before  installing  these  blocks.  Fuel  con¬ 
sumption  showed  a  very  slight  decrease. 
Output  per  sq.ft,  increased  20  per  cent 
and  clinkering  time  was  cut  in  half,  and 
the  labor  was  very  much  less,  as  no  bar¬ 
ring  down  was  required  after  we  had 
gotten  away  from  the  trouble  of  clinker 
adhering  to  the  clay  blocks  above  the  Ber¬ 
nitz  blocks. 
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In  December,  1924,  an  installation  was 
made  in  a  6'  set  at  Gloucester  consisting 
of  carborundum  arch  and  jamb  pieces — 
4  rows  of  Bernitz  blocks  made  of  Harbi- 
son-Walker  special  refractory — one  row 
of  Bernitz  blocks  half  perforated  and  3 
rows  of  carborundum  blank  blocks.  The 
Harbison-Walker  blocks  used  were  9"  x 


8"  each  block  containing  9  holes.  This 
is  not  a  successful  installation  as  clinker 
adheres  badly  to  the  clay  Bernitz  blocks. 
However,  we  have  secured  an  increase  in 
output  per  sq.ft,  and  are  getting  excellent 
fuel  and  oil  results — much  better  than 
had  previously  been  obtained  on  this  ma¬ 
chine. 


Leominster  Gas  Light  Company 

In  March,  1923,  we  started  up  an  in¬ 
stallation  of  Bernitz  blocks  on  an  8'  set  at 
Leominster,  the  Bernitz  blocks  being 
made  of  Valentine  Clay.  These  blocks 
were  of  the  same  design  as  the  second 
clay  installations  at  Gloucester,  but  it 
should  be  noted  that  a  different  material 
was  used.  These  blocks  were  in  use  for 
two  years,  making  gas  for  about  4,800 
hours,  the  door  jambs  and  arches  being 
standard  clay  shapes  and  being  renewed 
once  during  this  period.  No  trouble  was 
experienced  with  clinker  adhering  to  the 
Bernitz  blocks,  but  continual  trouble 
was  had  with  clinker  sticking  to  the 
clay  blocks  above  the  Bernitz  blocks.  No 
attempt  was  made  to  get  capacity  out  of 
this  machine,  as  it  was  very  large  for  the 
output  of  the  plant  so  this  clinker  was 
allowed  to  accumulate  and  then  removed 
from  time  to  time.  The  fuel  results  the 
first  year  showed  an  improvement  of 
only  a  fraction  of  a  pound  per  M  and  no 
improvement  in  oil  results.  During  the 


Spencer  Gas  Company 

In  December,  1923,  a  new  5'  set  was 
started  up  using  a  carborundum  lining 
consisting  of  5  courses  of  Bernitz  blocks 
and  2  courses  of  blank  blocks.  These 
blocks  measure  14"  x  8"  each  containing 
8  holes.  The  key  brick  of  the  clay  lining 
came  directly  above  the  top  row  of  blind 
blocks. 

After  being  in  operation  about  15 
months  and  having  renewed  portions  of 


Leominster,  Massachusetts 

second  year,  the  fuel  result  was  improved 
a  little  more  and  the  oil  efficiency  was  in¬ 
creased  2>t/2  per  cent.  Clinkering  labor 
was  very  much  less  in  this  plant  than  it 
had  previously  been. 

Both  in  Gloucester  and  in  Leominster 
the  fuel  was  alternately  anthracite  coal 
and  coke — little  difference  was  experi¬ 
enced  between  the  two  fuels. 

In  February,  1925,  an  entirely  new 
lining  was  put  in  consisting  of  4  courses 
of  Bernitz  blocks  made  of  Parco  supplied 
by  Parker-Russell  Mining  and  Manufac¬ 
turing  Company.  One  course  of  half 
perforated  carborundum  Bernitz  blocks, 
3  courses  of  blank  carborundum  blocks 
and  3  sets  of  Bernitz  perforated  Parco 
jamb  and  arch  pieces  were  used.  So  far 
this  installation  has  operated  with  entire 
success ;  no  clinker  adhering  to  the  lining 
at  any  point,  and  excellent  fuel  and  oil 
results  being  obtained,  with  a  minimum 
of  labor  in  cleaning. 


Spencer,  Massachusetts 

the  clay  lining  above  the  carborundum 
lining  twice,  it  was  thought  advisable  to 
eliminate  this  wear  on  the  lining  by  sub¬ 
stituting  a  carborundum  lining  to  go 
from  the  blank  blocks  clear  to  the  crown 
of  the  generator,  giving  the  effect  of  a 
complete  carborundum  lining  from  top 
to  bottom. 

Comparative  results  of  operation  can¬ 
not  be  given  in  this  plant,  as  it  was  a  new 


1236 


machine  replacing  obsolete  equipment. 
However,  very  excellent  results  have 
been  obtained  on  this  machine.  The  capa¬ 
city  is  very  much  larger  than  we  have 
ever  secured  on  a  machine  of  this  type, 
being  about  20  per  cent  over  the  usual 
capacity,  and  perhaps  more  gas  could  be 
made  if  required  as  the  machine  has 
never  been  pushed.  In  the  15  months  of 
operation  there  has  been  no  clinker  form 
on  the  side  walls.  For  the  past  14  months 


the  B.t.u.  per  gallon  was  106.8,  which  is 
an  extremely  good  figure  for  a  plant  of 
this  size. 

Some  difficulty  was  experienced  for 
the  first  few  months  with  fuel  results 
owing  to  the  gas  maker  not  being  ac¬ 
customed  to  high  blast  pressures.  For  the 
last  9  months  the  fuel  has  averaged  37.6 
pounds  which  is  a  very  good  figure  for  a 
5'  machine  operating  only  four  to  five 
hours  out  of  the  twenty-four. 


Arlington  Gas  Light  Company 

On  March  21,  1924,  we  started  up  at 
Arlington  a  9'  generator  having  four  and 
one-half  courses  Bernitz  carborundum 
blocks,  two  and  one-half  courses  car¬ 
borundum  blank  block^and  complete  sets 
of  carborundum  arch  and  jamb  pieces. 
These  blocks  were  13%"  x  8",  each  block 
having  6  holes.  On  the  arch  blocks  the 
keys  had  3  holes  and  the  end  pieces  2 
holes  each.  This  has  been  an  exceedingly 
successful  installation. 

For  the  first  year  of  operation  of  this 
set,  the  fuel  has  averaged  34.3  lbs.  against 
37.7  lbs.  for  the  same  period  without  the 
blocks,  showing  a  decrease  of  nearly  10 
per  cent.  The  oil  results  for  the  same 
period  was  108.5  B.t.u.  per  gallon  against 
108  B.t.u.  per  gallon  previously  obtained. 
As  a  matter  of  fact,  the  results  for  most 
of  the  months  show  very  considerable 
improvement,  but  some  experimenting 
has  been  done  with  the  machine  which 
resulted  in  temporarily  decreased  oil  effi¬ 
ciency.  Excellent  results  have  been  se¬ 
cured  as  regards  capacity,  although  no 
effort  has  been  made  to  carry  this  to  any 
extreme.  The  clinkering  conditions  have 
been  extremely  satisfactory,  as  practical¬ 
ly  no  barring  down  is  required  and 
clinkers  do  not  adhere  to  the  side  walls — 
clinkering  time  has  been  much  shortened. 

After  operating  this  machine  1200 
hours,  it  was  shut  down  and  carefully 


Arlington,  Massachusetts 

examined.  The  lining  showed  no  signs 
of  clinker  adhesion  or  disintegration 
whatever.  The  machine  was  started  up 
and  operated  again  for  1800  hours  and 
then  examined.  The  lining  was  in  per¬ 
fect  condition  and  no  repairs  were  neces¬ 
sary.  The  machine  was  again  put  in 
operation  for  a  period  of  2000  hours  and 
then  shut  down  for  examination.  After 
4800  hours  of  operation,  parts  of  the  lin¬ 
ing  showed  appreciable  wear.  The  arch 
and  jamb  pieces  were  in  good  condition 
and  the  first  four  courses  of  Bernitz 
blocks  were  practically  as  good  as  new 
as  regards  their  functioning,  although 
some  of  the  blocks  had  cracked,  and  on 
the  fourth  course  a  little  of  the  face  had 
spalled  away.  A  number*  of  the  blank 
blocks  in  the  two  top  courses  were 
cracked  and  broken  so  that  in  the  top  row 
about  one-half  had  to  be  replaced.  Sev¬ 
eral  of  the  upper  blocks  were  removed 
for  the  purpose  of  examining  the  inner 
lining  next  to  the  steel,  which  was  found 
to  be  in  perfect  condition.  The  machine 
was  repaired  as  above  described  and 
again  put  in  operation.  At  this  time,  this 
machine  has  operated  considerably  over 
6000  hours,  and  there  is  no  indication  of 
any  major  repairs  being  needed  on  this 
lining.  Figure  2  shows  the  condition  of 
this  lining  immediately  after  drawing  the 
fire  after  having  been  in  operation  for 
4800  hours. 
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North  Adams  Gas  Light  Company 

In  North  Adams,  about  a  year  ago,  we 
lined  a  6'  generator  with  four  courses  of 
Bernitz  blocks  made  from  Mutton  Hol¬ 
low  refractory  material  with  two  courses 
of  carborundum  blank  blocks  above  them. 
Later,  we  put  in  two  sets  of  arch  pieces 
over  the  clinkering  doors  as  the  pieces 
originally  installed  sagged  down  some¬ 
what.  These  blo.cks  were  about  8"  x  8" 
each  containing  8  holes.  We  found  that 
the  capacity  was  increased  about  25  per 
cent  over  what  we  had  been  previously 
able  to  get  out  of  this  set.  Fuel  and  oil 
results  were  also  slightly  improved.  The 

clinker  adhered  somewhat  to  the  clay 

* 

Bernitz  blocks. 

There  was  a  special  reason  for  making 
an  installation  in  this  case  which  does  not 
usually  apply.  It  was  necessary  to  shut 


North  Adams,  Massachusetts 

down  the  larger  machine  for  very 
thorough  over-hauling  and  repairing,  and 
the  6'  set  was  not  able  to  carry  the  load 
of  the  plant,  so  that  it  would  either  have 
been  necessary  to  put  on  a  7'  generator, 
or  find  a  way  of  increasing  the  capacity 
of  the  present  generator.  To  install  a  7' 
generator  was  not  advisable,  as  it  would 
cost  a  good  deal  of  money  and  a  new 
plant  was  being  considered  for  that  com¬ 
pany,  so  that  the  investment  would  large¬ 
ly  have  been  lost.  It  was,  therefore,  de¬ 
cided  to  install  the  Bernitz  lining,  and 
this  was  done.  The  machine  has  been 
operated  twice  and  each  time  was  able 
to  carry  the  load  without  trouble,  al¬ 
though  it  was  some  25  per  cent  more 
than  what  had  been  considered  the  pre¬ 
vious  capacity  of  the  set. 


Northampton  Gas  Light  Company, 

On  May  15,  1924,  we  started  up  an  8' 
set  at  Northampton  which  had  five  courses 
of  Mutton  Hollow  refractory  Bernitz 
blocks  and  two  courses  of  carborundum 
blank  blocks.  These  blocks  measure 
9"  x  8",  each  block  containing  8  holes. 
Mutton  Hollow  material  arch  blocks 
were  used,  the  key  blocks  containing  5 
holes  and  the’  end  blocks  4  holes  each. 
Ordinary  clay  jamb  blocks  were  used. 
This  lining  was  operated  about  six 
months  when  a  new  machine  was  started. 
At  the  end  of  this  period  the  lining  was 
found  to  be  in  first-class  condition  and  no 
repairs  were  necessary.  Excellent  fuel 
and  oil  results  have  been  obtained  on  this 
machine  and  very  good  capacities  with 
little  clinkering  trouble,  although  there 
is  some  tendency  for  the  clinkers  to  ad¬ 
here  to  the  Mutton  Hollow  Bernitz 
blocks. 

In  November,  1924,  we  started  up  an 
8'  set  which  had  four  and  one-half  courses 


Northampton,  Massachusetts 

of  carborundum  Bernitz  blocks,  three 
and  one-half  courses  of  carborundum 
blank  blocks  and  carborundum  arch  and 
jamb  pieces.  The  blocks  measure  9"  x 
8",  each  block  containing  4  holes  over  the 
doors,  the  key  blocks  have  3  holes  and  the 
end  blocks  2  holes  each.  After  being  in 
operation  five  months,  this  set  was  let 
down  and  thoroughly  examined.  The  lin¬ 
ing  was  found  to  be  in  perfect  condition 
and  no  repairs  of  any  kind  were  neces¬ 
sary. 

This  machine  is  of  special' design  and 
the  operating  results  cannot  be  compared 
with  other  machines  for  consideration 
of  the  use  of  these  blocks.  The  results  on 
the  set  have  been  better  than  have  previ¬ 
ously  been  obtained,  but  this  difference 
was  due  to  other  reasons  than  the  lining, 
although  the  lining  contributed  its  usual 
advantages,  and  as  a  matter  of  fact  we 
do  not  think  the  particular  process  we 
are  using  would  be  at  all  satisfactory 
without  this  type  of  lining. 
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North  Adams  and  Clinton 

We  have  under  construction  at  the 
present  time  two  new  plants ;  one  at 
North  Adams,  and  one  at  Clinton  where 
we  are  making  installations  of  9'  and  6' 


sets — both  of  these  are  special  types  of 
machines  but  will  both  be  equipped  with 
carborundum  Bernitz  linings. 


Other  Installations 

In  addition  to  the  installations  made  in  Lighting  Companies,  the  following  in¬ 
companies  owned  by  the  Massachusetts  stallations  have  been  made : 


Date  of 
Order 

Name  of  Company 

Generator 

Remarks 

4-10-24 

Hagerstown  Gas  Light  &  Heat  Co. 

Gas  Mach.  Co. 

Bernitz  Super 

Hagerstown,  Md. 

76" 

Blocks 

5-13-24 

Consumers  Gas  Co. 

Gas  Mach.  Co. 

Bernitz  Super 

Reading,  Pa. 

8'6" 

Blocks 

10-24-24 

Cumberland  County  Gas  Co. 

Gas  Mach.  Co. 

Bernitz  Super 

Millville,  N.  jyC 

6'0" 

Blocks 

11-25-24 

Binghamton  Gas  Works 

Gas  Mach.  Co. 

Bernitz  Super 

Binghamton,  N.  Y. 

9' 

Blocks 

11-  7-24 

Public  Service  Co.  of  Colorado 

Gas  Mach.  Co. 

Bernitz  Super 

Denver,  Colo. 

ir 

Blocks 

12-  1-24 

Penn.  Central  Light  &  Power  Co. 

U.  G.  I.  Co. 

Bernitz  Super 

Huntingdon,  Pa. 

4' 

Blocks 

12-12-24 

Peoples  Gas  Co. 

Gas  Mach.  Co. 

Bernitz  Super 

Glassboro,  N.  J. 

8'6" 

Blocks 

1-24-25 

Penn.  Central  Light  &  Power  Co. 

U.  G.  I.  Co. 

Bernitz  Super 

Lewistown,  Pa. 

4' 

Additional 

Blocks 

1-24-25 

Penn.  Central  Light  &  Power  Co. 

U.  G.  I.  Co. 

Bernitz  Super 

Lewistown,  Pa. 

4' 

Blocks 

4-24-24 

Point  Breeze  Gas  Works 

U.  G.  I.  Co. 

Bernitz  Super 

Philadelphia,  Pa. 

1G'6" 

Blocks 

Note 

: — The  Bernitz  Super  Blocks,  referred  to  above  are  of  Carborundum  material 

COMPARATIVE  COSTS  OF  BERNITZ  &  CARBORUNDUM  VERSUS 

ORDINARY  CLAY  LININGS. 


The  following  figures  have  been  made 
up  from  information  sent  in  by  the  mana¬ 
ger  of  a  company  using  Bernitz  Carbor¬ 
undum  Linings  on  a  9'  machine. 

In  the  past,  it  had  been  customary  to 
line  the  generator  each  time  the  set  was 
recheckered.  The  average  life  of  the  last 
four  linings  was  949.7  hours  each. 

The  Bernitz  Lining  in  question  is  still 
in  operation  after  having  been  run  about 
7000  hours,  but  will  soon  be  repaired. 
From  these  figures,  it  would  appear  that 
one  Bernitz  Carborundum  Lining  has,  in 
this  case,  the  life  of  somewhat  more  than 


seven  ordinary  linings.  In  addition,  there 
is  a  saving  in  this  plant  in  labor  involved 
in  cleaning  the  fire  placed  at  15  minutes 
twice  a  day  for  six  men,  or  3  hours  per 
day  equivalent  in  400  days  to  1200  hours, 
valued  at  $750.  Inasmuch  as  the  Bernitz 
Carborundum  Lining  remained  in  opera¬ 
tion  during  the  period  of  seven  ordinary 
clay  linings,  there  was  saved  six  periods 
of  shutting  down  and  starting  up  the  ma¬ 
chine.  It  is  figured  that  at  least  $50  is 
spent  in  the  operation  of  shutting  down 
and  starting  up  on  this  set. 

A  comparison  of  the  cost  of  the  two 
linings  would  work  out  as  follows : 
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Cost  of  Bernitz  Carborundum  Lining  .  .$1800 
7  repairs  to  ordinary  lining  at  $225  ....$1575 


Increase  in  primary  cost  of  Bernitz  lining  $225 


Saving  in  clinkering  labor  . $750 

Saving  in  shut-downs  .  300 

Total  . $1050 


Saving  in  favor  of  Bernitz  Lining  . $825 


The  above  figures  would  apply  to  any 
plant,  irrespective  of  operating  results. 
In  this  particular  plant,  there  has  been  a 
very  considerable  reduction  in  generator 
fuel  and  an  improvement  in  oil  results 
which  would  be  a  further  credit  in  favor 
of  the  Bernitz  Lining. 

CARBORUNDUM  GENERATOR 
LININGS 

The  first  carborundum  generator  lin¬ 
ings  tried  at  New  Bedford  were  of  the 
veneered  type  with  clay  back,  the  car¬ 
borundum  veneer  being  dovetailed  to  the 
clay  backing  block.  These  linings  were 
tried  out  in  1918  in  a  10'6"  and  a  9'0" 

U.  G.  I.  generator  using  hard  coal  as  fuel. 
These  linings  stood  up  only  a  few 
months,  the  carborundum  veneer  break¬ 
ing  away  from  the  clay  back. 

During  the  latter  part  of  1920  an  ll'O" 
cone  top  U.  G.  I.  set  with  automatic  con¬ 
trol  was  installed  with  carborundum  gen¬ 
erator  lining  made  of  circle  brick  2 y2fr 
thick  by  4 y2"  wide  laid  flat  giving  a  car¬ 
borundum  lining  4^"  thick.  Back  of 
these  brick  there  is  9"  of  clay  brick  and 
then  %y2"  of  silocel  brick.  The  carborun¬ 
dum  brick  installed  at  this  time  were 
known  as  “Refrax”  brick  and  extend 
5'0"  above  the  grates.  This  set  was 
started  up  March  8th,  1921,  and  about 
eight  months  later  the  vertical  seams  of 
the  generator  opened  up,  the  rivets  being 
sheared  off.  Temporary  repairs  were 
made  and  the  set  operated  until  March 
28,  1922,  when  the  set  was  shut  down  to 
put  in  a  new  generator  shell  and  lining, 


the  set  having  been  operated  a  total  of 
4,123  gas-making  hours  on  the  original 
lining.  An  investigation  showed  that  the 
“Refrax”  brick  had  oxidized  due  to  steam 
and  air  getting  in  back  of  the  brick  due 
to  large  joints  between  brick,  oxidizing 
the  brick  which  in  oxidizing  expanded 
causing  the  rivets  on  vertical  seams  of 
shell  to  be  sheared. 

This  set  was  again  started  up  April  29, 
1922,  after  the  installation  of  a  new  shell 
and  carborundum  lining  of  “Carbofrax 
A”  brick  of  same  dimensions  as  the  first 
brick  but  of  a  different  composition  to 
withstand  the  oxidation  action,  brick 
were  laid  with  very  close  joints  with  a 
cement  supplied  by  the  manufacturers  of 
the  brick.  This  lining  lasted  6,687  gas¬ 
making  hours  with  no  expansion  of  the 
brick,  the  lining  gradually  wearing  down 
till  it  was  too  thin  to  patch  effectively. 

A  new  lining  was  put  in  this  set  and 
the  set  started  up  Nov.  16,  1923,  and  is 
still  running  to  date  but  will  have  to  be 
shut  down  very  soon  for  generator  re¬ 
pairs  and  possibly  a  new  lining.  The  total 
gas-making  hours  on  this  lining  to  date 
is  6,488. 

In  September,  1921,  our  10'6"  flat  top 
U.  G.  I.  set  was  moved  to  the  new  water 
gas  house  and  a  carborundum  lining  of 
“Carbofrax  A”  brick  installed,  the  brick 
being  of  the  same  dimensions  as  those 
put  in  the  ll'O"  cone  top  set  and  the 
carborundum  lining  extending  to  5'0" 
above  the  grates.  This  lining  lasted  5,548 
gas-making  hours  when  a  new  carborun¬ 
dum  lining  was  put  in,  which  has  been 
operated  369  gas-making  hours  to  date 
and  is  still  in  good  condition. 

We  find  that  about  a  year  after  a  car¬ 
borundum  lining  is  installed  the  side 
clinker  begins  to  stick  tighter  to  the  lin¬ 
ing  due  to  small  cracks  in  the  lining  brick 
and  cement  between  brick  coming  out, 
giving  the  clinker  a  better  chance  to  stick 
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and  so  taking  more  time  to  break  down 
side  clinker  but  not  so  much  time  as  re¬ 
quired  with  a  clay  lining.  Before  the  lin¬ 
ing  gets  to  this  condition  two  men  with 
a  light  bar  can  break  off  the  side  clinker 
in  about  15  minutes. 

The  carborundum  arches  and  jamb 
brick  at  fire  doors  we  find  require  more 
patching  than  the  lining  due  to  striking 
of  clinker  bars  against  them  and  using 
the  edge  of  the  jamb  as  a  fulcrum  for 


clinker  bars  when  the  set  is  being 
clinkered. 

We  also  find  it  necessary  to  leave  some 
clinker  at  the  fire  doors  to  keep  the  doors 
cool  as  due  to  the  shape  and  size  of  the 
door  jamb  brick  the  silocel  between  these 
brick  and  the  shell  is  much  less  than  at 
other  points,  which  with  the  greater  con¬ 
ductivity  of  the  carborundum  brick  will 
cause  the  door  frames  to  get  red  hot  if 
no  clinker  is  left  in  the  doors. 


GENERATOR  LINING  BLOCKS  OF  SPECIAL  MATERIAL 


A  large  company  operating  several 
machines  reports  as  follows : 

One  machine  was  lined  September, 
1924,  using  10  courses  from  the  grates 
to  above  the  clinker  zone.  After  11 
months’  operation,  12  hours  per  day,  the 
linings  were  still  in  good  shape. 


A  second  machine  was  given  a  full 
lining  of  Parco  material  laid  in  Parco 
cement.  This  lining  has  been  in  opera¬ 
tion  4  months,  running  12  hours  per  day, 
and  is  in  good  condition. 

This  company  reports  that  the  ma¬ 
terial  is  entirely  satisfactory  and  much 
better  than  any  used  before. 
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USE  AND  DEVELOPMENT  OF  EXHAUST  STEAM 

REGENERATORS 


R.  E.  Kruger,  Chairman ,  Rochester  Gas  and  Electric  Corp.,  Rochester,  N.  Y. 


It  is  assumed  unnecessary  to  again 
bring  out  the  construction  and  operation 
of  steam  regenerators  in  water  gas  prac¬ 
tice  inasmuch  as  this  subject  was  nicely 
covered  by  the  report  of  Mr.  O.  H.  Smith 
for  the  A.  G.  A.  in  1924. 

However,  a  typical  layout  is  shown  in 
the  accompanying  cut.  The  following 
data  has  become  available  during  the  past 
year.  A  plant  operating  a  12  ft.  water 
gas  unit  reports  the  following  results  on 
steam  regenerator  operation.  In  this 
plant  the  blower  is  positive  type  engine 
driven  running  at  a  uniform  speed,  the 
gas  oil  pumps  and  a  hydraulic  pump  being 
steam  driven.  The  exhaust  steam  from 
these  various  units  is  collected  in  a  header 
and  led  direct  to  an  8'  x  30'  regenerator, 
from  which  it  is  fed  into  the  water  gas  set 
during  the  run.  Live  steam  is  automati¬ 
cally  fed  into  the  system  in  case  there  is 
not  enough  exhaust  steam.  By  carefully 
calculating  and  checking  the  amount  of 
exhaust  steam  entering  the  regenerator 
and  taking  into  consideration  the  volume 
of  trap  losses  it  was  found  that  95%  of 
the  steam  entering  the  regenerator  was 
used  in  the  generator.  This  regenerator 
is  insulated  with  2"  block  magnesia  for 
the  same  reason  that  we  insulate  any 
other  steam  carrying  equipment.  This 
steam  is  stored  in  the  regenerator  at  a 
pressure  of  from  6-11  lbs.  and  inasmuch 
as  it  enters  the  generator  of  the  set  at  a 
somewhat  lower  pressure  it  must  neces¬ 
sarily  carry  a  slight  superheat.  As  a  mat¬ 
ter  of  fact  it  carries  from  20  to  30  de¬ 


grees  superheat.  Since  the  live  steam  ad¬ 
mitted  carries  even  more  than  that  it  then 
follows  that  all  the  steam  going  to  the  set 
is  superheated  as  it  enters  the  set. 

The  question  has  been  asked  what 
would  be  the  quality  of  the  steam  if  ex¬ 
haust  steam  from  the  regenerator  only 
were  fed  to  the  sets.  To  determine  this, 
operating  conditions  were  altered  so  that 
this  could  actually  be  done  and  then  the 
quality  of  the  steam  going  to  the  set  was 
determined  and  checked  by  means  of  a 
water  calorimeter.  The  average  of  six 
such  tests  showed  an  average  steam  qual¬ 
ity  of  better  than  95%. 

Taking  into  consideration  the  above 
facts  and  couple  with  it  the  almost  negli¬ 
gible  maintenance  cost  over  18  months’ 
operation  and  the  very  small  amount  of 
attention  needed  to  properly  operate  it 
we  can  not  help  feeling  that  steam  regen¬ 
erators  are  well  worth  putting  in  if  ex¬ 
haust  steam  is  available  over  what  is 
needed*  for  heating  building  and  boiler 
feed  water. 

The  size  of  regenerator  must  necessar¬ 
ily  be  determined  for  each  individual  case. 
It  is  understood  that  the  manufacturers 
are  in  a  position  to  furnish  data  necessary 
for  the  design  to  fit  almost  any  situation. 

It  has  been  pointed  out  that  in  case  of 
two  or  more  machines  operating  in  step 
in  a  given  plant  there  might  not  be  need 
for  a  regenerator.  This  may  be  true  part 


1242 


H-  Source,  of  Exhaust  5f earn 'ft  fo  /S  * D~ Gage 

3-  Bronch  Lins,  to  Heaters 

C-  Weight  Loaded  Htmosoher/c  He  lief  Valve, 


D- 

P  - 
p  . 

G- 

H- 


( Set  at  12  to  16  ^  o'  Pressure J 

Reducing  Valve  For  Heater 
Feed  Water  Heater 
Inlet  to  Fccumu/ator 
By-pass  around  accumulator 
Outlet  of  Occama/ofor 


K-  By-pass  Shutoff  Halve 


L  •  ChecK  Vo/ve 
M  -  H.  P  Regulating  Valve 
H  -  L  P  Regulating  Vo/ve 
P-  LmKaqe 
R  -  Regulator 

S  -  Power  Steam  to  Regulator 
T-  Regulated  Pressure  Connection 
U  -  Sfeom  Mo/n  to  WG  Sets.  (Constant  Pressure  4  to  7  *a 
V  -  Bronch  Line  to  Each  Water  Gas  Set 
W  -  accumulator 


" Variation J 


Note  -  When  Exhaust  Steam  Contains  Luhr/cat/ng  Oil 
C onnect  Feed  Wo  ter  Heater  on  discharge  dde 
ot  accumulator  ^ 

Smoot  Accumulator 


of  the  time  but  there  are  always  times 
when  machines  get  out  of  step  or  others 
are  shut  down  when  exhaust  steam  goes 
to  waste  and  the  installation  and  mainte¬ 
nance  costs  of  a  regenerator  are  so  nomi¬ 
nal  that  a  regenerator  can  usually  be  jus¬ 
tified. 

Similarly  it  can  be  shown  that  even 
rather  small  plants  can  well  afford  to  con¬ 
sider  the  installation  of  a  regenerator 
suitable  in  size  to  enable  them  to  utilize 


to  better  advantage  any  exhaust  steam 
now  going  to  waste  intermittently  or 
continuously. 

Data  on  the  operation  of  regenerators 
in  the  gas  industry  is  almost  impossible  to 
get  at  this  present  time  due  principally 
to  the  fact  that  regenerators  have  not 
been  in  operation  long  enough  to  get  any 
reliable  data.  It  is  hoped  that  in  an  an¬ 
other  year  someone  may  make  this  story 
more  comprehensive  and  complete. 
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REPORT  OF  SUB  COMMITTEE  ON 
DEVELOPMENTS  AND  RESULTS  ON  CARBURETTERS, 

CHECKERED  AND  CHECKERLESS 


John  H.  Wolfe,  Chairman,  Consolidated  Gas  Electric  Light  &  Power  Company, 

Baltimore,  Md. 


1.  Every  water  gas  operator  has  an  in¬ 
terest  in  the  question  of  checkering. 
The  oil  results  depend  to  a  large  de¬ 
gree  upon  whether  or  not  the  correct 
checker  brick  area  and  the  proper 
spacing  have  been  used  to  satisfy  the 
local  conditions.  To  the  writer’s 
knowledge,  no  report  has  ever  been 
made  on  this  important  subject,  al¬ 
though  it  has,  undoubtedly,  received 
the  close  study  of  gas  engineers  and 
operators  everywhere  since  the  foun¬ 
dation  of  the  carburetted  water  gas 
industry. 

2.  In  deciding  on  the  ideal  amount  of 
checker  brick  area  to  be  used,  many 
factors  must  be  considered,  such  as 

a.  The  rate  at  which  the  oil  is  to  be  in¬ 
jected.  This  is  influenced  by 

1.  The  B.t.u.  of  the  blue  gas,  since 
the  better  the  quality  of  that  gas, 
the  higher  the  cracking  efficiency 
will  be,  and  also  the  lower  the 
amount  of  oil  necessary  to  make 
a  finished  gas  of  any  given  B.t.u. 
The  use  of  the  blow  run  will,  or 
of  the  purge  run  may,  reduce  the 
value  of  the  blue  gas,  and,  there¬ 
fore,  require  the  addition  of  a 
greater  amount  of  oil. 

2.  The  B.t.u.  of  the  finished  gas,  as 
the  higher  B.t.u.  values  require  a 
proportionately  greater  amount 
of  oil. 

3.  The  use  of  any  system  which  re¬ 
duces  the  time  element  for  oil 


admission,  such  as  the  back  run 
or  down  run  systems. 

b.  The  quality  of  the  oil  used,  as  to 
whether  or  not  it  is  capable  of  pro¬ 
ducing  the  greatest  number  of  B.t.u. 
in  the  oil  gas  without  excessive  heat 
treatment. 

c.  The  desirability  of  installing  the 
checkerless  or  partially  checkered 
carburetter  system,  and  whether  or 
not  additions  are  to  be  made  to  the 
superheater  checker  area  to  par¬ 
tially  or  wholly  compensate  for 
the  reduction  in  the  carburetter. 

d.  The  influence  of  correlated  factors, 
such  as  spray  distribution ;  that  is, 
whether  solid  stream  or  mist  type, 
operating  temperatures,  and  gas 
velocities. 

3.  In  deciding  on  the  proper  spacing  and 
size  of  the  checker  brick,  the  factors 
which  must  be  given  consideration  are 
as  follows: 

a.  The  checker  brick  must  be  so 
spaced'  and  of  such  size  as  to  allow 
placing  the  area  decided  upon  in  the 
allotted  space. 

b.  It  may  be  necessary  to  make  provi¬ 
sion  for  operation  with  oils  of  high 
coke  content,  or  with  bituminous 
coal,  or  both,  so  that  the  checkers 
will  not  become  stopped  up  too 
quickly.  This  can  be  accomplished 
in  three  ways : 

1.  By  placing  the  brick  in  flues  of 
various  dimensions  which  will 
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allow  the  carbon  and  coal  parti¬ 
cles  to  drop  through  to  the  bot¬ 
tom  of  the  carburetter,  where 
they  can  be  raked  out. 

2.  By  the  use  of  the  checkerless 
carburetter  system,  in  which  the 
coke  and  coal  particles  accumu¬ 
late  at  the  bottom  of  the  car¬ 
buretter. 

3.  By  the  use  of  the  back  run  sys¬ 
tem,  in  which  the  carbon  is 
scurfed  off  the  brick  by  the 
steam. 

4.  After  a  decision  has  been  reached  re¬ 
garding  the  proper  checker  brick  area, 
size,  and  spacing,  the  question  of  prop¬ 
er  supervision  of  the  distillation  and 
cracking  temperatures  is  of  prime  im¬ 
portance.  This  subject  has  not  re¬ 
ceived  the  attention  which  -it  deserves. 
Experience  indicates  that  the  tempera¬ 
tures  at  the  top  of  the  carburetter 
should  be  closely  watched  and  con¬ 
trolled  if  good  oil  results  are  desired. 
Temperatures  at  this  point  should  be 
used  for  auxiliary  control  with  the 
temperatures  at  the  bottom  or  top  of 
the  superheater. 

5.  In  conjunction  with  the  subject  of 
proper  supervision  of  cracking  tem¬ 
peratures,  another  factor  well  worth 
considering  is  the  importance  of  se¬ 
curing  temperature  records  at  the  top 

•  of  the  carburetter  and  at  the  bottom  or 
top  of  the  superheater.  Indicating  py¬ 
rometers,  while  valuable  for  the  guid¬ 
ance  of  the  gas  maker,  tell  him  only  of 
the  temperatures  at  any  one  particular 
moment,  and  furnish  him  no  clue  as  to 
the  tendency  of  the  temperature  curve. 
In  addition  to  assisting  the  gas  maker 
in  this  matter,  the  recording  pyrometer 
also  insures  a  closer  supervision  of 
the  gas  maker’s  work,  since  a  complete 
history  of  temperatures  is  available  for 
the  use  of  his  supervisor. 


6.  A  study  of  such  records  taken  at  the 
top  and  middle  of  the  carburetter,  and 
at  the  bottom  and  top  of  the  super¬ 
heater  disclosed  the  fact  that  although 
the  control  point  chart  at  the  bottom 
of  the  superheater  indicated  excellent 
temperature  control,  the  temperatures 
at  the  top  of  the  carburetter  may  fluc¬ 
tuate  widely.  While  some  fluctuation 
is  to  be  expected,  it  would  seem  that 
these  were  influenced  by  the  presence 
of  the  checker  brick  in  the  carburetter. 
Tests  will  be  made  to  verify  this  point, 
but  it  seems  that  the  removal  of  the 
brick  from  the  carburetter  would  al¬ 
low  of  a  more  uniform  temperature 
throughout  the  chamber  because  of  the 
equalization  in  heat  distribution 
brought  about  by  radiation  between 
the  various  portions  of  the  carburetter 
lining.  To  illustrate  this  point  further, 
it  may  be  seen  that  in  a  checker  car¬ 
buretter  the  small  chamber  at  the  top 
causes  a  localization  of  heat  during  the 
blow,  which  gradually  moves  down 
through  the  checkers.  During  the 
run,  the  entering  oil  soon  abstracts  the 
heat  from  the  walls  of  the  small 
chamber  at  the  top  and  from  the  top 
checkers,  which  means  that  the  initial 
distillation  and  cracking  temperature 
drops  off  rapidly.  This  leaves  the 
brunt  of  the  work  for  the  checkers 
lower  down  in  the  carburetter,  and  by 
the  time  the  oil  reaches  these  checkers 
the  oil  and  heat  distribution  may  have 
become  so  distorted  as  to  vitiate  the 
securing  of  good  oil  results.  It  would 
seem  that  because  of  the  equalizing  of 
temperatures  by  means  of  radiant 
heat,  the  checkerless  or  partially  check¬ 
ered  carburetter  would  materially  im¬ 
prove  oil  efficiencies. 

7.  A  report  was  made  last  year  of  the 
theory  and  operation  of  the  checker¬ 
less  carburetter,  and  this  year’s  Water 
Gas  Operating  Committee  was  given 
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the  problem  of  further  studying  the 
checkerless  carburetter  system,  as  well 
as  reporting  on  the  status  of  the  art  of 
checkering. 

8.  In  order  to  secure  data  regarding  the 
checkerless  carburetters  and  the  pres¬ 
ent  practice  of  checkering,  a  rather 
lengthy  questionnaire  was  sent  out, 
which  some  60  companies  were  kind 
enough  to  fill  out  and  return.  A  tab¬ 
ulation  was  made  of  the  data  from 
which  deductions  were  drawn  which 
may  be  elaborated  as  follows : 

9.  The  returns  fell  into  4  natural  divi¬ 
sions  : 

Group  1.  Companies  reporting  on 
checkerless  carburetter  sets. 

Group  2.  Companies  reporting  on  sets 
in  which  the  number  of  car¬ 
buretter  checker  brick  had 
been  reduced. 

Group  3.  Sets  on  which  no  change 
was  reported. 

Group  4.  Sets  in  which  the  checker 
brick  area  had  been  in¬ 
creased. 

6  companies  reported  on  sets  which 
fell  under  group  1,  of  which  4 
operated  the  checkerless  carburet¬ 
ter  system  only. 

12  companies  fell  under  group  2,  all 
of  which  had  reduced  their  checker 
brick  areas  under  those  originally 
installed. 

41  companies  in  group  3  reported 
making  no  change  on  some  or  all 
of  their  sets,  of  which  38  had  made 
no  change  on  any  of  their  sets. 

4  companies  in  group  4  reported  in¬ 
creasing  their  checker  brick  in 
some  or  all  of  their  sets,  of  which 
3  increased  the  area  in  all. 

3  of  the  above  mentioned  companies 
fell  into  two  groups  each,  since  2 
reported  operating  both  checkerless 
carburetters  and  sets  in  which  no 


change  had  been  made,  while  1  re¬ 
ported  sets  in  which  the  checkers 
had  been  increased  as  well  as  mak¬ 
ing  no  change  in  others. 

10.  Under  group  1,  or  the  checkerless 
carburetters,  7  cases  with  4  different 
sizes  of  sets  were  reported  as  fol¬ 
lows  : 

1  case  8'6"  set 
1  case  lO'O"  set 
4  cases  10'6"  sets 
1  case  1T0"  set 

a.  In  changing  the  8'6"  set  to  a 
checkerless  carburetter  type,  1513 
sq.ft,  of  area,  or  100%,  were  re¬ 
moved  from  the  carburetter,  but 
1340  sq.ft.,  or  28%,  were  added 
to  the  superheater  area,  making  a 
net  total  checker  brick  reduction 
of  173  sq.ft.,  or  3%.  This  was 
accomplished  without  changing  the 
brick  from  the  2^4  X  4^4  X9" 
size,  or  changing  the  superheater 
spacing  from  2l/2"  flues. 

b.  In  changing  the  lO'O"  set,  1970  sq. 
ft.,  or  100%,  were  removed  from 
the  carburetter,  and  250  sq.ft,  or 
5%,  were  added  to  the  superheat¬ 
er,  making  a  net  total  checker 
brick  area  reduction  of  1720  sq. 
ft.,  or  23%. 

c.  In  changing  the  10'6"sets,  from 
2320  to  2580  sq.ft.,  or  100%, 
were  removed  from  the  carburet¬ 
ters.  In  2  cases  no  addition  was 
made  to  the  superheater  checker 
brick  area  of  5670  and  8650  sq.ft.,, 
respectively,  while  in  the  2  other 
cases,  2580  sq.ft.,  or  72%,  and  7 
courses,  or ’21%  were  added  to  the 
superheater  checker  brick  area. 

d.  In  changing  the  ll'O"  sets,  4040 
sq.ft.,  or  100%,  were  removed 
from  the  carburetters,  and  from 
2290  sq.ft.,  or  35%,  to  3650  sq.ft., 
or  58%,  were  added  to  the  super¬ 
heater  checkers.  These  changes 
made  a  net  reduction  in  the  total 
checker  brick  area  of  from  1710 
sq.ft.,  or  15%,  to  390  sq.ft.,  or 
4%. 
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e.  To  summarize  the  above  changes, 
in  2  cases  no  addition  was  made  to 
the  superheater  checker  brick  area, 
to  compensate  for  the  removal  of 
the  carburetter  checkers,  while  in 
5  cases  partial  compensation  was 
made  by  adding  from  5  to  72% 
to  the  superheater  checker  brick 
area.  1  case  did  not  change  the 
total  checker  brick  area,  while  6 
cases  did  reduce  the  total  by  from 

3  to  29%. 

f.  In  the  final  superheater  checker- 
ings,  all  brick  used  were  2}4  X 
4^4  X  9",  while  the  spacings  were 
as  follows : 

4  cases  2^4"  flues 

1  case  254"  staggered 
1  case  3  >4"  staggered 
1  case  2i4"  and  3  J4"  staggered. 

g.  The  fuels  used  in  the  generators 
were  as  follows: 

4  companies  used  coke, 

1  company  used  anthracite. 

1  company  used  both  anthracite 
and  coke. 

h.  Pyrometers  were  located  to  indi¬ 
cate  the  temperatures  of  the  check¬ 
ers  at  the  following  points: 

2  companies  read  at  the  bottom  of 
the  superheater, 

1  company  at  the  top  of  the  sup¬ 
erheater, 

3  companies  at  both  the  bottom 
and  top  of  the  superheater. 

i.  As  temperature  control  points — 

3  companies  used  the  bottom  of 
the  superheater, 

2  companies  used  the  top  of  the 
superheater, 

1  company  used  both  the  bottom 
and  top  of  the  superheater. 

j.  The  temperatures  at  the  bottom  of 
the  superheater  varied  between — 
1350  and  1600°  F.  as  maximum 
values, 

1250  and  1400°  F.  as  minimum 
values. 

1300  and  1500°  F.  as  average 
values. 

k.  The  temperatures  at  the  top  of 
the  superheater  varied  between — 
1050°  minimum  and  1200°  maxi¬ 


mum,  with  1100°  average  on  the 
back  run  sets, 

1350  and  1420°  F.  as  maximum 
values  on  the  straight  run, 

1250  and  1400°  F.  as  minimum 
values  on  the  straight  run, 

1300  and  1410°  F.  as  average 
values  on  the  straight  run. 

l.  All  of  the  6  companies  used  the 
mist  type  of  spray  with  oil  pres¬ 
sures  varying  between  60  and  70 
pounds  per  sq.in.  on  the  low  pres¬ 
sure  type,  and  from  140  to  250 
pounds  per  sq.in.  on  the  high  pres¬ 
sure  systems. 

4  companies  injected  the  oil  at  at¬ 
mospheric  temperatures,  while  1 
heated  the  oil  to  120°  F.  and  the 
other  to  135°  F.  The  oil  gravities 
varied  between  26  and  35°  Be, 
with  3  companies  using  oils  above 
30°  Be  and  3  companies  using  oils 
below  this  gravity.  The  coke  con¬ 
tents  of  the  oils  used  were  re¬ 
ported  as  fluctuating  between  0.15 
and  3.0%. 

m.  The  B.t.u.  value  of  the  blue  gas 
was  reported  as  290  to  300,  while 
that  of  the  carburetted  water  gas 
varied  between  494  and  615  B.t.u. 
Only  1  company  reported  making 
analyses  and  calculating  the  B.t.u. 
of  the  blue  gas,  while  5  of  the 
companies  reported  determining 
the  carburetted  water  gas  B.t.u.  by 
means  of  calorimeters  only,  with  1 
company  making  no  report. 

n.  Oil  input  rates  varied  between  2 
and  3.2  seconds  per  gallon,  while 
the  oil  consumption  in  gallons  per 
M  varied  from  2.5  to  3.5,  depend¬ 
ing  largely  upon  the  B.t.u. 

o.  Oil  efficiencies  were  calculated  in 
such  a  variety  of  ways  that  it  was 
impossible  to  compare  them. 

4  companies  used  formula  A  (see 
appendix),  blue  gas  at  300 
B.t.u.  and  volume  of  oil  gas  at 
67.5  to  80  cu.ft.  per  gallon, 

1  company  used  formula  C,  blue 
gas  at  300  B.t.u., 

1  company  used  formula  H. 

p.  In  response  to  the  question  as  to 
whether  they  operated  their  sets 
straight  or  split  run,  or  back  run. 
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11. 


4  companies  reported  operating 
straight  or  split  run, 

1  company  reported  operating 
back  run, 

1  company  reported  that  they  had 
operated  split  run  and  were  now 
operating  all  back  run. 

q.  The  length  of  time  between  super¬ 
heater  recheckerings  varied  from 
9,000  to  13,000  hours. 

r.  In  connection  with  tar  results — - 

1  company  reported  an  improve¬ 
ment  in  that  the  amount  of 
emulsion  made  was  decreased, 

3  companies  reported  no  change, 

2  companies  did  not  report. 

Under  group  2,  or  sets  in  which  car¬ 
buretter  checkers  had  been  reduced, 
13  cases  with  6  different  sizes,  -were 
reported  as  follows : 

1  case  6'0"  set 

5  cases  7'0"  sets 

2  cases  8'0"  sets 

1  case  lO'O"  set 

2  cases  10'6"  sets 
2  cases  ll'O"  sets 

a.  In  reducing  the  carburetter  check¬ 
er  brick  in  the  6'0"  set,  974  sq.ft., 
or  95%,  of  the  checker  brick  were 
removed,  with  no  addition  to  the 
superheater  checkers,  making  a 
total  reduction  of  974  sq.ft.,  or 
32%,  of  the  total  checker  brick 
area.  The  carburetter  brick  spacing 
was  also  changed  from  2  and  4" 
staggered  to  3^4"  flues,  while  the 
superheater  spacing  was  changed 
from  %y2  and  4"  staggered  to  2%" 
flues.  No  change  was  made  in  the 
brick  size  of  2*4  X  434  X  9". 

b.  In  reducing  the  carburetter  check¬ 
ers  of  the  7'0"  sets,  in  4  cases  13 
courses,  or  76%,  of  the  area  were 
removed,  while  no  change  was 
made  in  the  superheater  checker 
brick.  In  1  case  412  sq.ft.,  or 
27%,  were  removed  from  the  car¬ 
buretter,  and  510  sq.ft.,  or  17%, 
were  removed  from  the  super¬ 
heater  making  a  total  of  922  sq.ft., 
or  20%,  removed  from  the  total 
area.  The  brick  spacing  in  the 
carburetter  was  changed  in  one 


case  from  234"  staggered  to  3  and 
4"  staggered,  while  the  superheat¬ 
er  was  changed  from  234"  stag¬ 
gered  to  3"  staggered.  No  change 
was  made  in  the  carburetter  or 
superheater  checkers  from  2 *4" 
staggered  in  the  other  4  cases.  In 
no  case  was  the  brick  changed 
from  the  2^4  X  434  X9"  size. 

c.  In  reducing  the  checker  area  of 
the  8'0"  sets,  515  sq.ft.,  or  25%, 
and  620  sq.ft.,  or  18%,  respective¬ 
ly  were  removed  from  the  car¬ 
buretter  checkers,  while  520  sq.ft., 
or  14%,  and  930  sq.ft.,  or  19%, 
respectively,  were  removed  from 
the  superheater  area,  making  a 
total  reduction  of  1035  sq.ft.,  or 
17%,  and  1550  sq.ft.,  or  19%  re¬ 
spectively.  In  one  case,  the  car¬ 
buretter  spacing  was  changed  from 
2 y2"  staggered  to  3  and  4"  stag¬ 
gered,  while  the  superheater  spac¬ 
ing  was  changed  from  2 34"  stag¬ 
gered  to  3"  staggered.  In  the  other 
case,  both  carburetter  and  super¬ 
heater  spacings  were  changed 
from  2 >4"  staggered  to  4"  flues.  In 
neither  case  was  the  brick  size 
changed  from  2%  X  434  X  9". 

d.  In  the  lO'O"  set,  the  carburetter 
checkers  were  reduced  by  230  sq. 
ft.,  or  8%,  and  the  superheater 
checkers  by  220  sq.ft.,  or  3%, 
making  a  total  reduction  of  450  sq. 
ft.,  or  4%.  This  reduction  was 
made  mainly  by  the  changing  of 
the  carburetter  checker  brick  spac¬ 
ing  from  234,  3,  and  334"  stag¬ 
gered  to  43 4  and  634"  staggered, 
and  of  the  superheater  checker 
brick  spacing  from  2,  234,  3,  and  - 
334"  staggered  to  2^4,  3,  and  334" 
staggered.  No  change  was  made 
in  the  2^4  X  434  X9"  brick  size. 

e.  In  reducing  the  checker  brick  area 
of  the  10'6"  sets,  1340  sq.ft.,  or 
43%,  and  1440  sq.ft.,  or  70%, 
were  removed  from  the  carburet¬ 
ter  checkers,  while  no  change  was 
made  in  the  superheater  checker 
brick  area  in  one  case  and  620  sq. 
ft.,  or  10%,  were  added  in  the 
other  case,  making  total  decreases 
of  1340  sq.ft.,  or  13%,  and  820  sq. 
ft.,  or  10%,  respectively.  In  the 
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first  case  the  carburetter  spacing 
was  changed  from  344"  staggered 
to  6"  flue,  while  no  change  was 
made  in  the  superheater  checkering 
of  1  y,  2,  and  2 44"  staggered.  In 
the  second  case,  the  carburetter 
spacings  of  3,  344,  and  4"  stag¬ 
gered  were  both  changed  to  244" 
staggered.  No  change  from  2 44 
X444  X  9"  brick  was  made  in 
either  case. 

f.  In  the  case  of  the  ll'O"  sets,  310 
sq.ft.,  or  10%,  and  1130  sq.ft.,  or 
23%,  were  removed  from  the  car¬ 
buretter  area,  while  no  change  was 
made  in  the  superheater  checkers, 
making  a  total  change  of  310  sq. 
ft.,  or  5%,  and  1130  sq.ft.,  or  7%, 
respectively.  In  one  case  no  change 
was  made  in  the  2 y2"  staggered 
spacing  in  either  the  carburetter 
or  superheater,  while  in  the  other 
case,  only  the  carburetter  checker 
spacing  was  changed  from  the 
2y2,  3,  3 y2"  staggered  to  4"  flues. 
The  2,  2y2,  3,  and  344"  staggered 
superheater  spacing  remained  as 
it  was.  No  change  was  made  in 
either  case  in  the  2 44  X  444  X  9" 
brick  size. 

g.  To  summarize  the  above  changes, 
8  cases  made  no  change  in  the 
superheater  checker  brick  area  to 
compensate  for  the  reduction  in 
the  carburetter  checker  brick  area 
of  from  10  to  95%.  Four  cases 
reduced  the  superheater  checker 
brick  area  from  3  to  19%  in  ad¬ 
dition  to  removing  carburetter 
checker  brick  areas  of  from  8  to 
27%.  Only  one  case  made  an  addi¬ 
tion  to  the  superheater  checker 
brick  area  of  10%  to  compensate 
for  the  reduction  in  the  carburet¬ 
ter  of  70%.  The  reductions  in 
total  area  in  the  above  cases  varied 
from  4  to  32%. 

h.  The  final  checker  brick  spacings 
were  as  follows : 

Carburetter 

6  cases  2y2"  staggered 
2  cases  4"  flues 
2  cases  3  and  4"  staggered 


1  case  3  y2  flues 
1  case  6"  flues 

1  case  \y2"  and  644"  staggered 

Superheater 

2  cases  2  *4"  staggered 
2  cases  3"  staggered 

1  case  244"  flues 
1  case  4"  flues 
1  case  2^4,  3,  344"  staggered 
1  case  2,  2 44,  3,  344"  staggered 
1  case  iy,  2,  2^4"  staggered 

4  cases  no  report 

i.  The  fuels  used  in  the  generators 
of  the  above  sets  were  as  follows : 
9  companies  use  coke, 

1  company  used  anthracite, 

1  company  used  anthracite  or 
coke  and  bituminous  coal, 

1  company  used  coke  and  bitumi¬ 
nous  coal. 

j.  Pyrometers  were  located  to  read 
the  temperatures  of  the  checkers 
at  the  following  points : 

5  companies  at  the  bottom  of  the 
superheater  only, 

4  companies  at  the  bottom  and  top 
.  of  the  superheater, 

2  companies  at  the  top  of  the 
superheater  only, 

1  company  at  the  bottom  of  the 
carburetter,  as  well  as  the  bot¬ 
tom  and  top  of  the  superheater. 

k.  As  temperature  control  points : 

9  companies  used  the  bottom  of 
the  superheater, 

2  companies  used  the  top  of  the 
superheater, 

1  company  used  the  bottom  of  the 
carburetter  or  the  bottom  or  top 
of  the  superheater. 

l.  The  temperatures  at  the  bottom  of 
the  superheater  varied  between: 
1375  and  1650°  F.  as  maximum 
temperatures, 

1250  and  1350°  F.  as  minimum 
temperatures, 

1350  and  1400°  F.  as  average  tem¬ 
peratures. 

m.  The  temperatures  at  the  top  of  the 
superheater  varied  between : 

1440  and  1500°  F.  as  maximum 
temperatures, 
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1400°  F.  as  minimum  tempera¬ 
tures, 

1420  and  1450°  F.  as  average  tem¬ 
peratures. 

n.  10  of  the  companies  used  the  mist 
type  spray,  and  only  2  the  solid 
stream  type  of  spray.  Oil  pres¬ 
sures  at  the  spray  varied  from  45 
to  100  lbs.  per  sq.in.  on  the  low 
pressure  systems  and  from  200  to 
225  lbs.  per  sq.in.  on  the  high 
pressure  systems. 

9  companies  did  not  heat  the  oil, 

1  company  heated  the  oil  to  210° 
F. 

2  companies  made  no  report. 

o.  The  oil  gravities  were  reported  as 
ranging  between  30  and  38°  Be, 
while  the  coke  content  ranged  be¬ 
tween  .15  and  3.0%. 

p.  The  distance  from  the  tip  of  the 
spray  in  the  operating  position  to 
the  top  checkers  varied  between 
32  and  120",  with  indications  that 

6  of  the  13  cases  were  nearly  in 
the  status  of  the  checkerless  car¬ 
buretter  system. 

q.  The  B.t.u.  of  the  blue  gas  was  re¬ 
ported  as  250,  290,  and  300,  with 
none  of  the  companies  analyzing 
for  quality.  The  B.t.u.  of  the 
carburetted  water  gas  varied  be¬ 
tween  440  and  625,  with  all  of  the 
companies  reporting  the  use  of 
calorimeters  to  determine  this 
value  and  1  company  reporting 
that  it  checked  these  results  by 
analysis  and  computation. 

r.  The  oil  input  rate  in  seconds  per 
gallon  varied  from  1  to  15,  and  the 
gallons  per  M  used  fluctuated  be¬ 
tween  1.8  and  3.75. 

\ 

s.  The  oil  efficiencies  were  reported 
in  such  a  variety  of  ways  that  it 
was  impossible  to  compare  them. 
The  formulae  used  were  as  fol¬ 
lows  : 

7  companies  used  formula  A,  with 
blue  gas  at  300  B.t.u.  and  oil 
gas  volume  per  gallon  at  70  to 
80  cu.ft. 


1  company  used  formula  C,  with 
300  B.t.u.  for  the  blue  gas. 

1  company  used  formula  D,  with 
300  B.t.u.  for  the  blue  gas. 

1  company  used  formula  F,  with 
300  B.t.u.  for  the  blue  gas,  and 
70  cu.ft.  for  oil  gas  volume  per 
gallon. 

1  company  used  formula  I,  with 
300  B.t.u.  for  the  blue  gas,  and 
138,493  B.t.u.  as  heating  value 
of  the  oil  per  gallon. 

1  company  made  no  report. 

t.  In  connection  with  the  question  as 
to  how  they  operated  their  sets : 

10  companies  operated  either 
straight  run  or  split  run, 

1  company  operated  the  back 
run. 

1  company  operated  with  both 
methods. 

u.  The  carburetters  were  recheckered 
in  from  1200  to  2800  hours,  while 
the  superheaters  were  recheckered 
in  from  2,500  to  19,000  hours. 

v.  In  response  to  the  question  con¬ 
cerning  tar  results : 

7  companies  noticed  no  change 
after  reducing  the  number  of 
checker  brick, 

3  companies  reported  keeping  no 
record, 

2  companies  made  no  report. 

12.  Under  group  3,  or  sets  on  which  no 
change  was  reported,  57  cases  with  14 
different  sizes  were  listed,  as  follows : 

1  case  15' 0"  D  set, 

4  cases  12'0"  D  sets, 

1  case  12'0"  set, 

1  case  11'6"  set, 

7  cases  ll'O"  sets, 

9  cases  10'6"  sets, 

4  cases  lO'O"  sets, 

2  cases  9'0"  sets 

4  cases  8'6"  sets, 

13  cases  8'0"  sets, 

2  cases  7'6"  sets, 

5  cases  7'0"  sets, 

3  cases  6'0"  sets, 

1  case  4'0"  set. 
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a.  The  l’case  reporting  15'0"  D  set  was  checkered  as  follows: 

6280  sq.ft,  area  in  carburetter,  spaced  2,  %l/2,  3"  staggered, 

6700  sq.ft,  area  in  superheater,  spaced  3"  staggered, 

12980  sq.ft,  area  total.  All  brick  being  2J4  X  4*4  X9". 

b.  The  4  cases  of  12'0"  D  sets  were  checkered  as  indicated  below: 

3600  sq.ft,  min.  to  6890  sq.ft,  max.  area  in  carburetter,  with  3  cases  falling 
into  the  6000  to  7000  sq.ft,  area.  The  carburetter  spacings  varied  as 
follows : 

3  cases  2  or  3  dimension  combinations  of  2,  2*4,  3,  and  4"  stag¬ 
gered, 

1  case  spaced  6"  flues  to  handle  high  coke  oils. 

4630  sq.ft,  min.  to  8190  sq.ft,  max.  area  in  superheaters,  with  3  cases  fall¬ 
ing  into  the  6000  to  7000  sq.ft,  area.  The  superheater  checker  brick 

spacings  were  as  follows : 

1  case  2"  staggered, 

1  case  2 y2"  staggered, 

1  case  3"  staggered, 

1  case  4,  5,  5*4"  staggered. 

8230  sq.ft,  min.  to  14230  sq.ft,  max.  total  checker  brick  area.  All  ma¬ 
chines  were  checkered  with  2*4  X  4^2  X  9"  brick. 

c.  The  1  case  reported  of  12'0"  set  was  checkered  as  follows : 

3450  sq.ft,  area  in  carburetter,  spaced  2,  2}4,  3"  staggered, 

6890  sq.ft,  area  in  superheater,  spaced  3"  staggered, 

10340  sq.  ft.  total  area.  All  2*4  X  4*4  X  9"  brick. 

d.  The  1  case  reported  of  11'6"  set  was  checkered  as  follows: 

2266  sq.ft,  area  in  carburetter,  spaced  4"  flues  on  account  of  high  coke  oil, 
4944  sq.ft,  area  in  superheater,  spaced  4"  flues  on  account  of  high  coke  oil, 
7210  sq.ft,  area  total;  all  2*4  X  4*4  X  9"  brick. 


e.  The  7  cases  of  ll'O"  sets  reported  checkering  as  follows: 

2260  sq.ft,  min.  to  3760  sq.ft,  max.  checker  brick  area  in  carburetter,  with 
3  cases  with  areas  below  3000,  and  4  cases  above.  The  carburetter 
checker  brick  spacings  in  6  cases  were  in  combinations  of  2  to  4  of 
the  following:  2,  2*4,  2^4,  3,  3*4,  4"  all  staggered,  with  1  case  of 
2*4"  flues. 

4640  sq.ft,  min.  to  9610  sq.ft,  max.  area  in  superheater,  with  4  cases  be¬ 
low  7000  sq.ft,  and  3  above.  The  superheater  checker  brick  spacings 
were  as  follows : 

2  cases  2"  staggered, 

2  cases  2^4"  staggered, 

1  case  3"  staggered, 

1  case  2*4,  3,  3*4"  staggered, 

1  case  2*4"  flue. 

6960  sq.ft,  min.  to  13370  sq.ft,  max.  total  checker  brick  area,  with  3  cases 
below  10,000  sq.ft,  and  4  above;  all  brick  used  were  2*4  X  4^4  X  9". 

f.  The  9  cases  of  10'6"  sets  reported  checkering  as  follows : 

1350  sq.ft,  min.  to  3790  sq.ft,  max.  area  in  carburetter,  with  6  of  the  9 
cases  using  between  1700  and  2600  sq.ft.  The  carburetter  brick 
showed  a  variety  of  spacings  as  follows: 
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2  cases  3"  staggered, 

2  cases  4"  flues,  1  on  account  of  high  coke  oil. 

1  case  2 staggered, 

1  case  3"  staggered,  with  3*4"  flues  on  top. 

1  case  4*4  X  6j4"  flues  (2  X  4*4  X  9"  brick)  on  account  of  high 
coke  oils. 

1  case  2^4"  flues, 

1  case  2*4,  3,  3 J4"  staggered. 

3090  sq.ft,  min.  to  8650  sq.ft,  max.  area  in  superheater,  with  5  of  the  9 
cases  falling  into  the  5400  to  7200  sq.ft,  class.  The  superheater 
brick  were  spaced  as  follows : 

3  cases  of  2  to  4  dimension  combinations  of  2,  2^4,  3,  3*4"  stag¬ 

gered, 

2  cases  2*4"  staggered, 

1  case  2^4"  staggered, 

1  case  4"  flues  on  account  of  high  coke  oil, 

1  case  2  X  3*4"  flues  (2  X  2*4  X  9"  brick)  on  account  of  high 
coke  oils. 

1  case  2*4  X  3*4"  flues. 

4650  sq.ft,  min.  to  11740  sq.ft,  max.  total  area  in  sets,  with  5  cases  falling 
into  the  6700  to  9000  sq.ft,  class.  All  brick  used,  except  as  noted 
above,  are  X  4*4  X  9". 

g.  On  the  4  cases  of  the  lO'O"  sets,  checkering  was  reported  as  follows : 

1600  sq.ft,  min.  to  3090  sq.ft,  max.  area  in  carburetter,  with  2  of  the  4 
cases  falling  into  the  2500  sq.ft,  class.  The  carburetter  brick  spacings 
were  as  follows: 

1  case  2*4"  staggered, 

1  case  3"  staggered  at  bottom  and  3"  flues  on  top. 

1  case  3  and  3*4"  staggered, 

1  case  2*4,  3,  and  3^4"  staggered. 

4020  sq.ft,  min.  to  6180  sq.ft,  max.  area  in  superheater,  with  3  cases 
between  5900  and  6200  sq.ft.  The  superheater  brick  spacings  were 
as  follows : 

1  case  2"  staggered, 

1  case  2*4"  staggered, 

1  case  2*4"  and  3"  staggered, 

1  case  2j4,  3,  and  3*4"  staggered. 

5620  sq.ft,  min.  to  9270  sq.ft,  max.  total  area,  with  3  cases  falling  into  the 
8400  to  9300  sq.ft,  class.  All  brick  used  in  these  machines  were  of 
2/2  X  4/2  X  9"  size. 

h.  On  the  2  cases  of  9'0"  sets,  the  checkering  was  reported  as  follows : 

1st  case  2nd  case 

9  courses  in  carburetter  2060  sq.ft,  in  carburetter 

40  courses  in  superheater  8750  sq.ft,  in  superheater 

49  courses  total  10810  sq.ft,  total 

The  spacings  of  the  checker  brick  were  as  follows : 

1st.  case.  4"  flues  in  carburetter,  2^4  X  4"  flues  in  superheater. 

2nd  case.  2*4,  3,  3*4"  staggered  in  carburetter;  2,  2^4,  3,  3*4" 
staggered  in  superheater. 

All  brick  used  were  2J4  X  4*4  X  9". 

i.  On  the  4  cases  of  8'6"  sets,  the  checkering  was  reported  as  follows : 

927  sq.ft,  min.  to  1854  sq.ft,  max.  area  in  carburetter,  with  3  cases  be¬ 
tween  1600  and  1900  sq.ft.  The  carburetter  checker  spacings  were 
as  follows : 
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1  case  4"  flues  on  account  of  high  coke  oil. 

1  case  3"  staggered, 

1  case  3  and  4"  staggered, 

1  case  2T/2  and  3"  staggered. 

2575  sq.ft,  min.  to  3710  sq.ft,  max.  area  in  superheater,  with  2  cases  at 
2600  sq.ft.  The  superheater  checker  brick  spacings  were  as  follows : 

1  case  2y2 ,  and  3"  staggered, 

1  case  3"  staggered, 

1  case  4"  flues  on  account  of  high  coke  oil. 

1  case  large  flues  made  of  split  brick,  with  additional  brick  placed 
diagonally  in  the  flues  to  give  greater  area. 

3507  sq.ft,  min.  to  5440  sq.ft,  max.  total  area.  All  brick  used,  except  as 
noted  above,  2 y2  X  4^  X  9". 

j.  The  13  cases  of  8'0"  sets  reported  checkering  as  follows: 

1240  sq.ft,  min.  to  2020  sq.ft,  max.  area  in  carburetter  with  10  cases 
falling  between  1400  and  1900  sq.ft.  The  carburetter  checker  spac¬ 
ings  were  as  follows : 

4  cases  2 y2r  staggered, 

2  cases  3"  staggered, 

1  case  3  and  3 ]/2"  flues, 

6  cases  with  2  or  3  spaced  combinations  at  2,  2 J4,  3  3 y2"  stag¬ 
gered. 

2060  sq.ft,  min.  to  4210  sq.ft,  max.  area  in  superheater,  with  9  cases  fall¬ 
ing  between  2800  and  3700  sq.ft.  Superheater  checker  spacings 
were  as  follows : 

1  case  2"  staggered, 

7  cases  2y2"  staggered, 

2  cases  3"  staggered, 

3  cases  with  2  or  3  spaced  combinations  of  2,  2T/2,  3,  and  3 J4" 
staggered. 

3605  sq.ft,  min.  to  6070  sq.ft,  max.  total  area,  with  9  cases  between  4200 
and  5300  sq.ft.  All  brick  used  were  2 y2  X  4*4  X  9". 

k.  In  the  2  cases  of  7'6"  sets,  the  following  checkerings  were  used : 

ist  case  2nd  case 

824  sq.ft,  carburetter  area  1133  sq.ft,  carburetter  area 

2580  sq.ft,  superheater  area  1650  sq.ft,  superheater  area 

3404  sq.ft,  total  area  2783  sq.ft,  total  area 

with  brick  spacings  as  follows : 

1st  case.  Carburetter  3  and  4"  staggered;  superheater  3"  staggered. 
2nd  case.  Carburetter  3"  staggered ;  superheater  3"  staggered. 

All  brick  used  were  2l/2  X  4}4  X  9". 

l.  In  the  5  cases  of  7'0"  sets,  the  following  checkerings  were  used : 

783  sq.ft,  min.  to  1545  sq.ft,  max.  area  in  carburetter,  with  3  of  the 
cases  falling  into  the  1200  to  1600  sq.ft,  class.  The  carburetter 
checker  spacings  were  as  follows : 

1  case  iy"  staggered, 

3  cases  2j/2"  staggered, 

1  case  3"  staggered  below,  and  3^4"  flues  on  top. 

970  sq.ft,  min.  to  2940  sq.ft,  max.  area  in  superheater,  with  3  cases 
falling  into  the  1600  to  2600  sq.ft,  class.  The  superheater  checker 
brick  spacings  were  as  follows : 

1  case  iy"  staggered, 

3  cases  2*4"  staggered, 

1  case  3"  staggered. 
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1753  sq.ft,  min  to  4176  sq.ft,  max.  total  area,  with  3  cases  falling  into 
the  2800  to  4200  sq.ft,  class.  All  of  the  brick  used  were  2^  X 
4^  X  9". 


m.  In  the  3  cases  of  the  6'0"  sets,  the  checkerings  were  as  follows : 

1st  case.  721  sq.ft,  area  in  carburetter, 

3380  sq.ft,  area  in  superheater, 

4101  sq.ft,  total  area. 

2nd  case.  850  sq.ft,  area  in  carburetter, 

1650  sq.ft,  area  in  superheater, 

2500  sq.ft,  total  area. 

3rd  case.  900  sq.ft,  area  in  carburetter, 

1960  sq.ft,  area  in  superheater, 

2860  sq.ft,  total  area. 


while  the  checker  brick  spacings  were  as  follows : 

1st  case.  2,  2 3"  staggered  in  carburetter ;  3  X  3"  flues  of  split  brick 
in  superheater. 

2nd  case.  %y2  and  3"  staggered  in  carburetter;  3"  staggered  in  super¬ 
heater. 

3rd  case.  1J4"  staggered  in  carburetter;  1^4"  staggered  in  superheater. 
All  of  the  brick  were  %y2  X  4^4  X  9"  except  as  noted  above. 


n.  The  one  case  of  the  4'0"  set  had  the  following  checkering : 

412  sq.ft.,  with  iy2  and  2"  staggered  spacing  in  carburetter, 
515  sq.ft.,  spacing  not  given  in  superheater, 

927  sq.ft,  total  area;  all  brick  used  being  2 y2  X  4^4  X  9". 


o.  The  fuels  used  in  the  generators 
of  the  above  sets  were  as  follows : 

30  companies  used  coke, 

5  companies  used  anthracite, 

3  companies  used  coke  or  an¬ 
thracite, 

1  company  used  bituminous, 

1  company  used  bituminous 
and  coke, 

1  company  used  bituminous 
and  anthracite. 

•p.  Pyrometers  were  located  to  read 
the  temperatures  at  the  follow¬ 
ing  points : 

15  companies  read  at  the  bottom 
of  the  superheater  only. 

14  companies  read  at  the  bottom 
and  top  of  the  superheater. 

5  companies  read  at  the  bottom 
of  the  carburetter  and  at  the 
top  of  the  superheater. 

3  companies  read  at  the  bottom 
of  the  carburetter  as  well  as  at 
the  bottom  and  top  of  the  su¬ 
perheater. 


2  companies  read  at  the  bottom 
of  the  carburetter  and  bottom 
of  the  superheater. 

1  company  read  at  the  top  of  the 
superheater  only. 

1  company  read  at  the  middle  of 
the  carburetter  and  middle  of 
of  the  superheater. 

q.  As  temperature  control  points — 
25  companies  used  the  bottom  of 
the  superheater  only. 

4  companies  used  the  bottom 
and  top  of  the  superheater. 

3  companies  used  the  top  of  the 
superheater  only. 

3  companies  used  the  bottom  of 
the  carburetter  only. 

2  companies  used  the  middle  of 
the  carburetter  only. 

2  companies  used  the  bottom  of 
the  carburetter  and  superheat¬ 
er. 

1  company  used  the  top  of  the 
carburetter  only. 
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1  company  used  the  middle  of 
both  the  carburetter  and  su¬ 
perheater. 

r.  The  temperatures  at  the  bottom  of 
the  carburetter  varied  between — 

1350  and  1500°F.  as  maximum 

temperatures. 

1200  and  1400 °F.  as  minimum 

temperatures. 

1300  and  1400° F.  as  average  tem¬ 
peratures. 

s.  The  temperatures  at  the  bottom 

of  the  superheater  varied  between 
1380  and  1600 °F.  as  maximum 

temperatures. 

1175  and  1400°F.  as  minimum 

temperatures. 

1275  and  1450° F.  as  average  tem¬ 
peratures. 

t.  The  temperatures  at  the  top  of 
the  superheater  varied  between — 

1350  and  1600° F.  as  maximum 
temperatures. 

1100  and  1400  °F.  as  minimum 
temperatures. 

1200  and  1450° F.  as  average 
temperatures. 

u.  25  of  the  companies  used  the  mist 
type  spray,  while  14  used  the  solid 
stream  type,  and  2  companies 
used  both  types.  The  oil  pres¬ 
sures  varied  from  5  to  150  lbs.  per 
sq.in.  35  companies  did  not  heat 
the  oil,  while  3  companies  heated 
the  oil  from  120  to  225°  F.,  and  3 
companies  made  no  report.  The 
oils  used  varied  in  gravity  from 
14  to  40°  Be,  with  31  companies 
using  oils  of  30°  Be  or  over,  while 
10  companies  used  oil  of  which  all 
or  part  was  under  30°  Be.  The 
coke  content  of  the  oil  was  re¬ 
ported  as  varying  from  a  trace  to 
15%. 

v.  The  distance  from  the  tip  of  the 
spray  in  the  operating  position  to 
the  top  checkers  on  the  different 
size  sets,  was  as  follows : 

15'0"  D  96" 

12'0"  D  36  to  96" 

12'0"  -  60" 


11 '6" -41" 
ll'O"  -  57  to  72" 

10'6"  -  24  to  90" 
lO'O"  -  42  to  72" 

9'0"  -  56  to  78" 

8'6"  -  41  to  90" 

8'0"  -  30  to  60" 

7'6"  -  24  to  60" 

7'0"  -  18  to  48" 

6'0"  -  24  to  44" 

4'0"  -  12" 

w.  The  B.t.u.  of  the  blue  gas  was  re¬ 

ported  at  values  ranging  from  240 
to  325,  while  the  values  of  the 
carburetted  water  gas  ranged  be¬ 
tween  427  and  615.  13  of  the 

companies  reported  analyzing  the 
blue  gas  and  computing  the  heat¬ 
ing  value,  while  all  the  companies 
reported  that  they  determined  the 
carburetted  water  gas  heating 
value  by  use  of  calorimeters.  6 
of  the  companies  reported  analyz¬ 
ing  and  calculating  the  values  of 
the  carburetted  water  gas  as  a 
check  against  the  calorimeter. 

x.  The  oil  input  rates  in  seconds  per 
gallon  varied  from  1.4  to  40,  and 
the  gallons  used  per  M  were  re¬ 
ported  as  between  1.7  and  3.75. 

y.  The  oil  efficiencies  were  reported 
in  such  a  variety  of  ways  that  it 
was  impossible  to  compare  them. 
The  formulae  used  were  as  fol¬ 
lows  : 

9  companies  used  formula  A, 
with  blue  gas  values  between 
290  and  300,  and  oil  gas  vol¬ 
umes  from  60  to  80  cu.ft.  per 
gallon. 

7  companies  used  formula  C, 
with  blue  gas  at  290  and  300 
B.t.u. 

4  companies  used  formula  D, 
with  blue  gas  at  300  B.t.u. 

1  company  used  formula  F,  with 
blue  gas  at  300  B.t.u.,  and  vol¬ 
ume  of  oil  gas  at  60  cu.ft.  per 
gallon. 

1  company  used  formula  H. 

2  companies  used  formula  J,  with 
blue  gas  at  300  B.t.u. 

2  companies  used  formula  K,  with 
blue  gas  at  300  B.t.u. 

1  company  used  formula  L. 

14  companies  made  no  report. 
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z.  When  operating  their  sets — 

34  companies  used  straight  or  split 
runs. 

5  companies  used  the  back  run 
system. 

1  company  used  the  straight  or. 
split  run,  as  well  as  the  back 
run. 

1  company  used  the  down  run 
system. 

zz.  The  checker  brick  in  the  carburet¬ 
ter  were  replaced  from  every  500 
to  2700  hours,  while  the  super¬ 
heater  bricks  were  replaced  from 
every  1100  to  13,100  hours. 

13.  Under  group  4,  or  sets  on  which  the 
checker  brick  had  been  increased,  4 
different  sizes  of  sets  were  reported 
as  follows : 

1  case  7'0"  sets 
1  case  lO'O"  sets 
1  case  10'6"  sets 
1  case  ll'O"  sets 

a.  The  checker  brick  area  on  the  7'0" 
set  was  increased  by  adding  73  sq. 
ft.,  or  8%,  to  the  carburetter  area, 
while  the  spacing  was  changed 
from  6"  staggered  to  4"  flues.  Ad¬ 
ditional  increase  was  made  by 
adding  30  sq.ft.,  or  1%  to  the  su¬ 
perheater  area,  the  spacing  being 
left  at  4"  staggered.  The  total 
area  was  increased  by  103  sq.ft., 
or  3%.  2)4  x  4)4  x  9"  brick  were 
used. 

b.  The  checker  brick  area  in  the  lO'O" 
set  was  increased  by  adding  400 
sq.ft.,  or  17%,  to  the  carburetter 
area,  while  the  spacing  was 
changed  from  2)4,  3,  3 )4"  stag¬ 
gered  with  2)4  x  4 )4  x  9"  brick  to 
2)4,  3,  3)4"  staggered  with  2)4  x 
2)4  x  9"  (checker)  brick.  An  in¬ 
crease  was  made  by  adding  530 
sq.ft.,  or  8%,  to  the  superheater 
area  by  changing  the  spacing 
from  2)4  and  3"  staggered  with 
2 y2  x  4)4  x  9"  brick  to  2)4  and 
3"  staggered  with  2)4  x  2)4  x  9" 
(checker)  brick.  The  total  area 
was  increased  by  930  sq.ft.,  or 
11%. 

c.  The  checker  brick  area  in  the  10'6" 
set  was  increased  by  adding  7 


courses,  or  88%,  to  the  carburet¬ 
ter,  the  spacing  remaining  at  2)4" 
staggered,  while  no  change  was 
made  in  the  superheater  area.  The 
total  area  was  increased  by  7 
courses,  or  15%.  All  brick  used 
were  2 )4  x  4)4  x  9". 

d.  The  area  of  the  ll'O"  set  was  in¬ 

creased  by  adding  200  sq.ft.,  or 
11%,  to  the  carburetter  area,  and 
changing  the  spacing  from  3"  to 
2)4"  staggered.  The  superheater 
area  was  increased  by  410  sq.ft., 
or  10%,  and  the  spacing  was 
changed  from  3"  staggered  to 
2)4"  staggered.  The  total  area 
was  increased  by  610  sq.ft.,  or 
10%.  2)4  x  4)4x9"  brick  were 

used. 

e.  The  fuels  used  in  the  generators 
were  as  follows : 

2  companies  used  bituminous  coal 
and  coke. 

1  company  used  coke. 

1  company  made  no  report. 

f.  Pyrometers  were  located  to  read 
the  temperatures  at  the  following 
points : 

2  companies  read  at  the  bottom 
of  the  superheater  only. 

1  company  read  at  the  bottom  and 
top  of  the  superheater. 

1  company  read  at  the  bottom 
of  the  carburetter  and  the  top 
of  the  superheater. 

g.  As  temperature  control  points — 

3  companies  used  the  bottom  of 
the  superheater  only. 

1  company  used  the  bottom  of 
the  carburetter  only. 

h.  The  temperatures  at  the  bottom 
of  the  carburetter  varied  between 
1410  and  1480° F.  as  maximum 

temperatures. 

1350  and  1420° F.  as  minimum 
temperatures. 

1375  and  1440  °F.  as  average  tem¬ 
peratures. 

i.  The  temperatures  at  the  bottom  of 
the  superheater  varied  between — 
1430  and  1500° F.  as.  maximum 

temperatures. 
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1250  and  1400 °F.  as  minimum 

temperatures. 

1360  and  1430°F.  as  average  tem¬ 
peratures. 

j.  The  temperatures  at  the  top  of  the 
superheater  varied  between — 

1350  and  1400° F.  as  maximum 

temperatures. 

1200  and  1375 °F.  as  minimum 

temperatures. 

1300  and  1390°F.  as  average  tem¬ 
peratures. 

k.  3  of  the  companies  used  the  mist 

type  spray,  while  one  used  the 

solid  stream  type.  The  oil  pres¬ 
sure  varied  between  30  and  75  lbs. 
per  sq.in.,  and  all  of  the  oil  was 
used  at  atmospheric  temperatures. 
The  gravity  of  the  oil  was  from 
28  to  36°  Be,  with  3  companies 
using  oils  of  30°  Be  or  over.  The 
coke  content  in  the  oil  was  re¬ 
ported  between  .06  and  1.5%. 

l.  The  distance  from  the  tip  of  the 
spray  to  the  top  checkers  was  as 
follows : 

7'0"  set -37" 
lO'O"  set  -  60" 

10'6"  set  -  108" 
ll'O"  set  -  54" 

m.  Blue  gas  B.t.u.  values  were  re¬ 
ported  between  235  and  300, 
while  carburetted  water  gas  values 
were  between  530  and  600.  2  of 
the  companies  reported  analyzing 
and  computing  the  heating  value 
of  the  blue  gas,  while  all  of  the 
companies  used  calorimeters  to 
determine  the  water  gas  heating 
values.  In  addition  1  company 
reported  analyzing  and  comput¬ 
ing  the  carburetted  water  gas 
B.t.u.  values  as  a  check. 

n.  The  oil  input  rates  in  seconds  per 
gallon  varied  from  .75  to  2.3,  and 
the  gallons  used  per  M  were  re¬ 
ported  as  between  2.5  and  3  on 
the  530  to  545  B.t.u.  value  gas  and 
as  3.65  on  the  600  B.t.u.  value. 

o.  In  calculating  oil  efficiencies — 

2  companies  used  forumla  A,  with 
blue  gas  at  300  B.t.u.  and  vol¬ 
ume  of  oil  gas  70  cu.ft.  per  gal¬ 
lon. 


1  company  used  formula  D,  with 
blue  gas  at  300  B.t.u. 

1  company  made  no  report  of  the 
formula,  but  reported  blue  gas 
at  300  B.t.u.  and  volume  of  oil 
gas  at  60  cu.ft. 

p.  In  operating  their  sets — 

2  companies  used  the  mist  type 
spray. 

2  companies  used  the  solid  stream 
type  spray. 

q.  The  carburetters  were  recheck¬ 
ered  in  from  1000  to  1600  hours, 
and  the  superheater  in  from  2400 
to  4800  hours. 

r.  In  connection  with  tar  results— 

2  companies  reported  no  change 
after  increasing  the  checkers. 

2  companies  kept  no  record. 

14.  Conclusions: 

To  summarize  the  main  points  of 
the  data  outlined  in  the  body  of 
the  report,  the  following  conclu¬ 
sions  have  been  reached : 

a.  All  of  the  companies  realized  the 
importance  of  the  pyrometer  in 
controlling  carburetter  and  super¬ 
heater  temperatures,  and  the  im¬ 
portance  of  the  calorimeter  in 
controlling  the  B.t.u.  of  the  fin¬ 
ished  gas.  A  further  study  would, 
however,  indicate  to  all  companies 
the  importance  of  using  recording 
instead  of  indicating  instruments 
in  both  fields. 

b.  The  greater  proportion  of  com¬ 
panies  (41,  or  68%)  used  the 
mist  type  spray,  exclusively,  while 
14,  or  23%,  used  the  solid  stream 
type  entirely.  5  companies,  or 
9%,  used  both  types.  A  total  of 
46,  or  78%,  had,  therefore,  had 
experience  with  the  mist  type  of 
spray.  When  all  factors  are  taken 
into  consideration,  this  type  is  far 
superior  to  the  solid  stream  type. 

c.  In  order  to  furnish  partial  relief 
against  the  choking  up  of  the  car¬ 
buretter  and  superheater  check¬ 
ers,  particularly  when  operating 
with  high  coke  oils,  or  with  bitu¬ 
minous  coal,  15  companies  set  the 
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carburetter  checkers  and  11  com¬ 
panies  set  the  superheater  check¬ 
ers  in  flues.  This  practice  is  to  be 
commended  because  the  spaces 
stay  open  and  thus  allow  the  oil 
and  gases  to  distribute  uniformly. 
The  staggered  spacing  becomes 
clogged  very  readily  causing  dis¬ 
tortion  in  the  distribution,  and, 
therefore,  reduction  in  oil  econ¬ 
omy  very  soon  after  recheckering. 

d.  Only  17  of  the  60  companies  anal¬ 
yzed  and  computed  the  heating 
value  of  the  blue  gas.  All  com¬ 
panies  would  find  it  profitable  to 
make  analyses  of  the  blue  gas  fre¬ 
quently,  as  in  many  cases  seem¬ 
ingly  poor  oil  results  can  be 
reconciled  by  the  knowledge  that 
the  B.t.u.  of  the  blue  gas  is  low. 
With  this  knowledge  at  hand, 
steps  can  be  taken  to  increase  the 
heating  value  of  the  blue  gas. 
This  increase  will  mean  a  saving 
in  oil,  which  is  quite  as  valuable 
in  dollars  and  cents  as  the  secur¬ 
ing  of  an  actual  increase  in  oil 
efficiency.  Where  lack  of  ca¬ 
pacity  necessitates  the  use  of  the 
blow  run  or  purge  run,  or  both, 
the  B.t.u.  of  the  blue  gas  should 
also  be  determined  and  used  in 
calculating  the  oil  efficiencies  so 
that  the  results  obtained  will  not 
be  misleading.  The  analysis  of 
the  blue  gas  will  reveal  conditions 
which  most  companies  do  not 
know  are  now  existent  in  their 
plants,  and  which  they  will 
speedily  correct  once  this  infor¬ 
mation  is  available. 

e.  The  matter  of  standardizing  the 
methods  of  calculating  oil  effi- 
ciences  should  receive  the  prompt 
attention  of  the  Association.  A 
summary  of  all  of  the  reports 
shows  44  companies  using  9  dif¬ 
ferent  formulae.  Here,  surely,  is 
variety  enough  for  anyone.  This 
variety,  however,  renders  impos¬ 
sible  the  comparing  of  operating 
results  and  thus  acts  as  a  drag  on 
further  progress  toward  the  se¬ 
curing  of  the  highest  oil  econo¬ 
mies.  A  universally  applicable 


and  basic  formula  should  be  de¬ 
vised. 

f.  The  present  experience  seems  to 
indicate  the  practicability  of  using 
the  checkerless  carburetter  with 
the  back  run  system  when  making 
gas  of  the  lower  heating  values. 
With  the  higher  heating  values, 
that  is,  from  550  B.t.u.  up,  it  may 
be  necessary  to  add  checker  brick 
area  to  the  set  to  properly  handle 
the  oil  when  using  the  back  run 
system,  as  this  process  involves 
speeding  up  the  oil  rate  because 
the  time  for  oil  injection  is  re¬ 
duced.  All  of  the  oil  must  be 
handled  during  the  up  run  and 
none  during  the  down  run. 

g.  In  summarizing  the  practice  to 
determine  the  best  point  of  tem¬ 
perature  control,  it  was  found 
39,  or  67%,  of  the  companies 
used  the  bottom  of  the  super¬ 
heater.  The  next  largest  number 
was  7,  or  12%  of  the  companies, 
which  used  the  top  of  the  super¬ 
heater.  The  third  largest  number 
was  6,  or  10%  of  the  companies, 
which  used  both  the  bottom  and 
top  of  the  superheater.  The  next 
being  4,  or  7%,  which  used  the 
bottom  of  the  carburetter.  Only 
1  company  reported  reading  tem¬ 
peratures  in  the  top  of  the  car¬ 
buretter.  It  is  suggested  that  each 
company  make  a  study  of  the  tem¬ 
peratures  at  this  point  because  it 
is  felt  that  the  lack  of  proper  tem¬ 
peratures  here  has  a  far  greater 
effect  on  producing  poor  oil  re¬ 
sults  than  is  generally  thought. 

h.  In  order  to  determine  the  results 
obtained  from  the  various  types 
of  checkering,  a  curve  (see  ap¬ 
pendix)  was  drawn  up,  using  the 
B.t.u.  of  the  carburetted  water 
gas  against  the  oil  used  per  M,  on 
all  of  the  sets  of  group  3,  that  is, 
those  in  which  no  change  had 
been  made.  With  this  curve  as  a 
base,  other  points  were  plotted, 
showing  the  B.t.u.  of  the  finished 
gas  against  oil  per  M  of  the  sets 
in  groups  1,  2,  and  4. 
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1.  In  comparing  these  points  with 
the  curve,  which  represented 
the  average  of  results  obtained 
under  group  3,  it  was  found 
that — 

a.  Under  group  No.  1,  or  check¬ 
erless  carburetters,  3  com¬ 
panies,  or  75%,  obtained  re¬ 
sults  as  good  or  better  than 
the  average,  even  though  one 
company  used  an  oil  with  3% 
coke  content.  1  company,  or 
25%,  secured  results  which 
were  not  as  good  as  the  aver¬ 
age. 

b.  Under  group  2,  or  sets  with 
reduced  checker  brick  areas, 
9,  or  82%,  of  the  companies 
secured  results  as  good  or 
better  than  the  average,  even 
though  one  company  used  bi¬ 
tuminous  coal  and  another 
company  used  an  oil  with  3  % 
coke  content.  2  companies, 
or  18%,  secured  results 
which  were  nearly  as  good  as 
the  average. 

c.  Under  group  4,  or  sets  with 
increased  checker  brick  areas, 
3  companies,  or  75%,  se¬ 
cured  results  as  good,  or  bet¬ 
ter  than  the  average,  while  1 
company,  or  25%,  secured 
results  not  as  good  as  the  av¬ 
erage.  1  company  in  each  di¬ 
vision  used  bituminous  coal. 

2.  The  curve  was  next  used  to  com¬ 
pare  the  results  obtained  when 
operating  with  high  coke  oil 
and  bituminous  coal.  It  was 
noted  that — 

a.  Of  the  companies  using  oils 
of  high  coke  content,  6,  or 


75%,  obtained  results  as  good 
or  better  than  the  average, 
while  2,  or  25%  secured  re¬ 
sults  not  as  good  as  the  aver¬ 
age. 

b.  Of  the  companies  using  bi¬ 
tuminous  coal,  3  companies, 
or  50%,  secured  results  as 
good  or  better  than  the  aver¬ 
age,  while  3  companies,  or 
50%,  secured  results  not  as 
good  as  the  average. 

3.  The  same  curve  was  used  in 
comparing  the  results  obtained 
when  taking  into  consideration 
the  relative  checker  brick  areas. . 
When  considering  the  same 
sizes  of  sets,  it  was  found  that: 

a.  Of  the  results  as  good  or  bet¬ 
ter  than  the  average — 

9  were  obtained  with  a  mini¬ 
mum  of  checker  brick  area. 
16  were  obtained  with  the  av¬ 
erage  checker  brick  area. 

8  were  obtained  with  the 
maximum  checker  brick 
area. 

b.  Of  the  results  not  as  good  as 
the  average — 

3  were  obtained  with  the 
minimum  checker  brick 
area. 

11  were  obtained  with  the  av¬ 
erage  checker  brick  area. 

3  were  obtained  with  the 
maximum  checker  brick 
area. 

i.  The  Committee  wishes  to  thank 
all  who  were  so  kind  as  to  fill  out 
and  return  the  questionnaire,  as  it 
is  only  by  the  co-operation  of  all 
that  results  of  value  to  our  Asso¬ 
ciation  will  be  secured. 
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APPENDIX 


1M  X  WG—  (lM  —  (G/M  X  VOG/G)  BG) 

G/M 

WG  —  BG 
G/M 


D. 


WG  — BG 
G/M 


+  21 


1M  X  WG  —  (1M  — G/M  X  VOG/G)  BG 

G/M 

7  X  19000 

(%  Ill.  X  2000  +  %  CH4  X  1019) 

(B.t.u.  oil/G  X  G/M) 


(WG  — BG)  X  1M 
G/M 
78431 


J. 


WG  —  BG 
G/M 


+  24 


K. 


WG— BG— (1  — .08  G/M) 
G/M 


WG 
L-  G/M 


i 


WG 

BG 

G 

M 

YOG 

G/M 

VOG/G 


=  B.t.u.  carb.  water  gas. 

=  B.t.u.  blue  gas.  Reported  240  to  300  B.t.u. 

=  gallons  of  oil 
=  Thousands  of  cu.ft. 

=  Volume  oil  gas  cu.ft. 

=  Gallons  of  oil  per  M 

=  cu.ft.  of  oil  gas  per  gallon.  Reported  60  to  80  cu.ft. 
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REPORT  OF  SUB-COMMITTEE  ON 
TESTS  ON  AND  DEVELOPMENTS  OF  OIL  SPRAYS  FOR 

WATER  GAS  MACHINES 


John  H.  Wolfe,  Chairman ,  Consolidated  Gas  Electric  Light  &  Power  Company, 

Baltimore,  Md. 


1.  The  subject  of  oil  sprays  is,  with¬ 
out  a  doubt,  one  of  the  most  important 
subjects  in  the  carburetted  water  gas 
manufacturing  industry.  All  of  the  oil 
which  is  used  for  carburetting  the  blue 
gas  passes  through  the  spray  and  it  de¬ 
pends  largely  upon  the  efficiency  of  this 
piece  of  equipment  as  to  how  economical¬ 
ly  the  oil  is  used.  When  one  considers 
that  the  material  cost  of  the  oil  in  a 
thousand  cubic  feet  of  carburetted  water 
gas  represents  from  40%  to  60%  of  the 
total  cost  of  all  of  the  material  used  in 
the  manufacture  of  this  gas,  the  problem 
of  efficiently  utilizing  this  oil  assumes  a 
still  more  important  role.  With  decreas¬ 
ing  oil  reserves,  oil  costs  will  rise,  and, 
therefore,  this  question  will  become  more 
and  more  vital  to  our  industry. 

2.  Since  it  is  the  function  of  the  spray 
to  both  distribute  the  oil  uniformly  over 
the  area  of  the  carburetter  and  to  dis¬ 
perse  it  properly,  the  question  arises  of 
what  is  the  proper  condition  in  which  to 
deliver  the  oil  particles.  Should  they  be 
delivered  in  solid  streams  or  well  dis¬ 
persed  as  in  a  fine  mist?  There  seems  to 
be  marked  agreement  among  water  gas 
operators  that  oil  should  be  delivered  in 
as  finely  divided  a  condition  as  possible, 
as  this  allows  the  particles  to  be  most 
readily  subjected  to  the  distillation  and 
cracking  processes.  The  tendency  seems 
to  be  toward  the  installation  of  the  mist 


type  sprays  and  the  abandonment  of  the 
old  type  of  solid  stream  sprays  which  de¬ 
livered  the  oil  through  a  multiplicity  of 
fine  holes  or  by  splattering  through  one 
large  hole  against  a  plate.  The  solid 
stream  type  allows  the  oil  to  run  down 
over  the  checker  brick  and  to  accumulate 
in  little  puddles  on  top  of  the  brick  until 
distillation  is  complete ;  while  the  mist 
type  spray  diffuses  the  oil  uniformly 
throughout  the  gas  passing  through  the 
carburetter,  which  results  in  a  more  uni¬ 
form  treatment  with  the  oil  handled  by 
the  latter  apparatus.  The  introduction 
of  the  automatic  gas  maker,  checkerless 
carburetter,  and  of  the  back  run  system, 
stressed  the  importance  of  proper  delivery 
of  the  oil  in  that  it  was  necessary  in  most 
cases  to  increase  the  rate  of  oil  admis¬ 
sion  to  such  an  extent  that  the  solid 
stream  type  of  spray  could  not  accom¬ 
plish  the  operation  without  serious 
loss  of  oil  efficiency.  The  reason  for  the 
development  of  the  checkerless  carburet¬ 
ter  and  back  run  systems  was  because 
of  the  desire  or  the  necessity  of  using 
high  coke  oils  without  excessive  checker 
brick  maintenance.  As  most  of  these  high 
coke  oils  do  not  deliver  as  many  B.t.u.’s 
per  gallon  to  the  gas  as  do  the  better 
grade  of  oils,  it  is  necessary  to  add  a 
greater  quantity,  which  means  increas¬ 
ing  the  oil  rate  to  obtain  the  same  B.t.u. 
in  the  finished  gas.  In  addition,  it  is  nec¬ 
essary  for  the  operator  to  secure  the 
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proper  working  conditions  because  he  is 
working  with  a  lower  grade  product.  It 
is  necessary  to  use  greater  care  in  using 
even  the  better  grade  oils  on  the  mar¬ 
ket  today  because  the  oil  refineries  are 
removing  a  greater  percentage  of  gaso¬ 
line  by  subjecting  the  oil  to  various  crack¬ 
ing  processes,  and  are,  therefore,  leaving 
less  in  the  oil  which  we  must  use.  It  may 
be  said  in  extenuation  of  the  solid  stream 
type  of  spray  that  as  the  holes  become 
smaller  in  diameter  and  greater  in  num¬ 
ber  the  oil  delivered  more  nearly  assumes 
the  desired  condition.  The  drilling  of  a 
spray  in  such  a  manner,  however,  allows 
it  to  become  stopped  up  much  more 
readily,  making  the  spray  which  delivers 
oil  as  a  mist  through  a  small  number  of 
large  holes  seem  preferable. 

3.  It  being  agreed  that  a  spray  which 
delivers  oil  in  a  mist  is  the  more  desirable, 
the  question  of  location  or  design  of  the 
spray  is  a  subject  of  almost  equal  impor¬ 
tance.  Since  it  is  difficult  for  a  current 
of  mist  to  establish  a  flow  against  the 
stream  of  blue  gas  entering  from  the 
generator,  it  would  seem  that  the  spray 
should  be  designed  to  deliver  a  greater 
volume  in  the  direction  of  the  entering 
gases,  or  should  be  so  placed  as  to  be  low 
enough  to  allow  for  adjustment  of  the 
gas  currents  to  parallel  flow  after  ex¬ 
panding  in  the  top  of  the  carburetter.  It 
was  found  that  several  companies  were 
using  sprays  in  which  the  openings 
toward  the  gas  inlet  were  made  larger 
so  that  a  greater  volume  of  oil  was  de¬ 
livered  in  that  direction.  It  would  seem 
that  lowering  the  spray  would  accomplish 
the  same  end  much  more  easily  with  some 
types  of  sprays.  This  is  not  the  case, 
however,  with  certain  sprays  now  on  the 
market  which  are  protected  by  withdraw¬ 
ing,  as  this  would  mean  a  greater  and 
perhaps  prohibitive  length  of  travel.  The 
water  cooled  type  of  spray  could  be 
adapted  to  this  work  very  readily. 


4.  In  order  to  determine  the  status  of 
the  spray  question  and  the  factors  which 
have  been  given  consideration  by  the  in¬ 
dustry,  a  rather  lengthy  questionnaire 
was  sent  out. 

Twenty-one  companies  filled  in  this 
questionnaire,  and  a  study  of  the  sum¬ 
mary  of  the  main  points  covered  is  out¬ 
lined  in  the  following  paragraphs. 

5.  Of  the  twenty-one  companies — 

5  reported  their  experience  with  only 
solid  stream  type  or  rose  sprays, 

9  companies  reported  their  experience 
with  only  the  mist  type  spray, 

7  companies  reported  their  experience 
with  both  types. 

It  is  interesting  to  note,  however,  that 
of  the  last  group,  all  are  now  using  mist 
type  sprays  which  makes  a  total  of 

16  companies,  or  76%,  using  mist  type 
sprays,  as  against 

5  companies,  or  24%,  using  only  the 
solid  stream  type  sprays. 

6.  Four  different  makes  of  mist  type 
sprays  were  reported,  of  which 

7  companies  use  type  1, 

5  companies  use  type  2, 

4  companies  use  type  3, 

4  companies  use  type  4. 

Three  of  the  above  companies  had 
used  2  different  types  each  of  the  mist 
type.  • 

Of  the  mist  type, 

2  were  protected  by  water  cooling  (1 
and  3), 

1  by  being  withdrawn  (2) 

1  by  air  cooling  (4). 

Of  the  solid  stream  type, 

2  were  protected  by  being  withdrawn, 

1  was  protected  by  a  covering  of  asbes¬ 
tos  packing. 
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7.  The  carburetters  varied  in  size  from 
1  ft.  8  in.  to  9  ft.  internal  diameter  for 
the  circular  carburetters,  with  several 
companies  reporting  on  D-shaped  carbu¬ 
retters.  The  location  of  the  spray  while 
in  operating  position  above  the  checker 
brick  varied  from  10  in.  to  108  in.,  while 
3  of  the  companies  reported  using  check¬ 
erless  carburetters.  A  study  was  made 
of  the  percentage  relation  of  spray  dis¬ 
tance  above  the  checkers  to  the  internal 
diameter  of  the  carburetter,  and  it  was 
found  that  the  percentages  were  as  fol¬ 
lows  : 

4  cases.  40%  to  50% 

8  cases  50%  to  60% 

4  cases  60%  to  70% 

4  cases  70%  to  80% 

2  cases  80%  to  90% 

2  cases  90%  to  100% 

1  case  100%  to  110% 

Attention  should  be  drawn  to  the  fact 
that  if  the  original  spray  distance  has 
been  changed,  the  spray  should  be  tested 
and  perhaps  redesigned  to  insure  proper 
distribution  over  the  carburetter  diameter 
at  the  new  distance.  The  method  of  mak¬ 
ing  such  a  test  will  be  described  later. 
The  percentages  given  indicate  that  50% 
to  60%  is  the  usual  condition  but  that  the 
tendency  is  to  approach  the  status  of  the 
checkerless  carburetter. 

8.  Of  the  companies  reporting — 

14  operated  their  sets  as  straight  or  split 
run  only, 

3  operated  back  run  sets  only, 

4  others  operated  both  kinds. 

Of  the  7  companies  using  the  back  run 

5  used  the  mist  type  spray, 

2  used  the  solid  stream  type. 

9.  When  the  subject  of  rate  of  oil  in¬ 
put  was  studied,  a  wide  variation  was 
found.  This  was  due  mainly  to  the  wide 


range  of  B.t.u.  covered,  from  480  to  625 
B.t.u.  per  cu.ft.  Other  factors,  such  as 
the  length  of  cycle  used  and  the  use  of 
the  back  run  system,  influenced  these 
rates  as  well.  Rates  of  admission  varied 
from  1  sec.  per  gal.  to  7.9  sec.  per  gal. 
A  study  was  made  of  the  rate  of  admis¬ 
sion  as  compared  to  the  gross  internal 
area  of  the  carburetter  in  terms  of  gal¬ 
lons  per  minute  per  sq.ft.,  and  it  was 
found  that  the  highest  maximum  rate  was 
.96  gallons,  while  the  lowest  maximum 
rate  was  .20  gallons.  The  highest  mini¬ 
mum  rate  was  .88  gallons,  and  the  low¬ 
est  minimum  rate  was  .18  gallons.  The 
highest  average  rate  was  .94  gallons,  and 
the  lowest  average  rate  was  .23  gallons. 
In  the  average  rates,  the  distribution  was 
as  follows: 

3  cases  .20  to  .30  gals,  per  min.  per  sq.ft. 

7  cases  .30  to  .40  gals,  per  min.  per  sq.ft. 

5  cases  .40  to  .50  gals,  per  min.  per  sq.ft. 

7  cases  .50  to  .60  gals,  per  min.  per  sq.ft. 

1  case  .60  to  .70  gals,  per  min.  per  sq.ft. 

4  cases  .70  to  .80  gals,  per  min.  per  sq.ft. 

1  case  .80  to  .90  gals,  per  min.  per  sq.ft. 

1  case  .90  to  1.00  gals,  per  min.  per  sq.ft. 

The  greater  proportion  of  rates  fell  in¬ 
to  the  .30  to  .60  gallons  per  minute  per 
sq.ft,  class,  their  being  a  total  of  19,  as 
against  10  of  all  others  above  and  below. 
A  study  of  the  maximum  rates  showed 
that  the  operating  ranges  were  much 
wider  since  a  greater  proportion,  or  67%, 
fell  into  the  .30  to  .70  gallons  per  minute 
per  sq.ft,  class.  The  major  proportion, 
or  79%,  of  the  minimum  rates  fell  into 
the  .20  to  .50  gallon  class,  indicating  a 
narrower  range  than  the  maximum. 
Table  1  below  gives  this  information  in 
tabular  form. 

The  question  of  oil  rates  is  important 
not  only  from  the  standpoint  of  oil  econo¬ 
my,  but  also  in  connection  with  the  pro¬ 
duction  of  indene  and  naphthalene.  Un¬ 
less  the  set  is  properly  designed,  the 
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Table  1 


Rates  of  oil  input 

in 

gallons  per  minute  per 

sq.ft,  of 

gross 

carburetter 

area. 

(Internal) 

.10 

.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 

Gallons 

to 

to 

to 

to 

to 

to 

to 

to 

to 

Rates 

.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

Average 

3 

7 

5 

7 

1 

4 

1 

1 

Maximum 

1 

6 

3 

3 

4 

2 

2 

3  Cases 

Minimum 

1 

6 

7 

6 

1 

2 

0 

1 

0 

proper  spray  used,  and  the  proper  tem¬ 
peratures  maintained,  too  high  rates  will 
contribute  to  the  formation  of  indene  be¬ 
cause  of  under  cracking,  and  too  low 
rates  will  bring  about  naphthalene  pro¬ 
duction  because  of  over  cracking.  Both 
of  these  compounds  are  the  bane  of  the 
distribution  man’s  existence,  and  the 
operator  must  cooperate  in  reducing  the 
formation  of  these  compounds,  and,  if 
necessary,  remove  them  from  the  gas. 

10.  The  gallons  injected  per  run  varied 
from  31  to  110  gallons  as  maximum  rates, 
and  from  20  to  50  gallons  as  minimum 
rates,  while  the  average  rates  were  di¬ 
vided  as  follows : 

1  case  20  to  30  gallons 

5  cases  30  to  40  gallons 

7  cases  40  to  50  gallons 

4  cases  50  to  60  gallons 

3  cases  60  to  70  gallons 

3  cases  70  gallons 

1  case  80  gallons 

1  case  90  gallons 

11.  In  connection  with  the  question  as 
to  how  the  quantity  of  oil  injected  was 
regulated,  the  companies  replied  as  fol¬ 
lows  : 

13  companies  reported  changing  the 
rate  by  throttling  a  valve  ahead  of  the 
spray. 

1  company  changed  the  rate  by  varying 
the  oil  pressure  at  the  pump  and  also  the 
number  or  size  of  nozzles,  in  addition  to 
throttling. 

1  company  changed  the  rate  by  adjust¬ 
ing  a  needle  valve  in  the  spray  itself,  in 
addition  to  throttling. 


1  company  effected  the  change  by  vary¬ 
ing  the  oil  pressure  at  the  pump  and  also 
by  changing  the  number  or  size  of  noz¬ 
zles. 

2  companies  changed  the  rate  as  little 
as  possible  by  means  of  the  throttle  valve, 
and  made  the  major  changes  by  varying 
the  time  of  admission. 

3  companies  maintained  a  constant  rate 
and  varied  the  quantity  by  changing  the 
length  of  time  for  admission. 

It  would  appear  that  the  last  method 
would  be  the  most  satisfactory  for  the 
securing  of  good  operating  results,  pro¬ 
viding  proper  temperature  adjustments 
are  made. 

12.  In  reply  to  the  question  as  to 
whether  or  not  the  operators  increased  or 
decreased  the  amounts  of  oil  to  make  al¬ 
lowance  for  the  fluctuation  between 
cleans  in  volumes  of  blue  gas  made — 

12  companies  replied  that  they  did  make 
allowance, 

7  companies  did  not, 

2  companies  did  not  reply. 

In  connection  with  making  adjustment 
in  the  oil  input  to  compensate  for  age  and 
condition  of  checker  brick — 

5  companies  reported  making  the  ad¬ 
justment, 

9  companies  did  not, 

3  companies  operated  checkerless  car¬ 
buretters, 

4  companies  did  not  report. 
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13.  The  oil  pressures  carried  at  the 
sprays  varied  between  180  and  210  lbs. 
per  sq.in.  on  the  high  pressure  systems, 
and  between  15  and  30  lbs.  per  sq.in.  on 
the  low  pressure  systems. 

14.  In  almost  all  cases,  the  oil  was  in¬ 
jected  at  atmospheric  temperature,  al¬ 
though  3  companies  reported  heating  the 
heavier  oils  (20°  to  26°  Be)  from  100° 
to  150°  F. 

15.  In  reply  to  the  question  as  to  the 
viscosities  of  the  oils  used,  but  7  of  the  21 
companies  reported.  These  reports  were 
made  in  such  a  variety  of  terms  that  it 
was  impossible  to  reconcile  them  to  a 
common  and  comparable  basis.  It  would 
be  desirable  for  the  American  Gas  Asso¬ 
ciation  to  recommend  a  standard  method 
of  determining  and  reporting  the  viscosi¬ 
ties  of  the  different  oils  as  the  proper 
operation  of  a  spray  depends  on  the  vis¬ 
cosity  of  the  oil  which  is  a  function  of 
temperature. 

16.  The  oils  used  varied  in  gravity 
from  20.5°  to  40°  Be,  with  17  of  the  21 
companies  using  oils  which  fell  in  the  30° 
to  40°  Be  range.  At  present  such  oils  are 
moderate  in  price,  which  makes  their  use 
attractive. 

17.  A  variety  of  practices  as  regards 
the  inspection  of  the  oil  spray  was  noted 
as  follows : 

1  company  reported  inspecting  the 
spray  3  times  a  day, 

1  company  at  each  cleaning  period, 

11  companies  daily, 

4  companies  weekly, 

1  company  every  two  weeks, 

1  company  monthly, 

1  company  when  recheckering, 

1  company  had  no  schedule. 

i 

It  seems  that  such  an  important  piece 
of  equipment  should  be  worthy  of  at 


least  a  daily  inspection  of  the  solid 
stream  type,  or  a  weekly  inspection  of 
the  mist  type,  and  that  it  should  be  in¬ 
stalled  in  such  a  manner  as  to  make  this 
inspection  an  easy  matter'. 

18.  When  the  matter  of  testing  sprays 
was  studied,  a  wide  variation  in  practice 
was  also  noted. 

3  companies  reported  testing  their 
sprays  monthly, 

1  company  every  three  months, 

5  companies  tested  whenever  a  new 
spray  was  installed, 

1  company  whenever  the  machine  was 
recheckered, 

4  companies  tested  only  occasionally, 

2  companies  did  not  test  at  all, 

5  companies  did  not  report. 

Of  the  14  companies  who  reported  test¬ 
ing  their  sprays,  10  reported  utilizing 
water  under  the  presures  used  in  practice 
with  the  spray  situated  at  a  distance  over 
a  flat  surface  corresponding  to  the  spray 
distance  from  the  checker  brick.  The 
diameter  of  the  wetted  surface  was  then 
measured  to  make  sure  that  none  of  the 
oil  would  strike  the  carburetter  walls.  By 
placing  pails  over  the  wetted  area  and 
measuring  the  amount  of  water  accumu¬ 
lating  in  each,  the  distribution  of  the  oil 
could  be  checked.  Four  of  the  companies 
did  not  report  the  method  used  in  testing. 
For  the  sake  of  economy,  it  would  be  ad¬ 
visable  to  test  each  spray  by  the  simple 
water  test  described  above  at  regular 
intervals,  say  about  every  500  to  600 
running  hours,  so  that  adjustment  for 
area  and  distribution  could  be  made,  if 
necessary. 

19.  It  was  in  the  determining  of  the 
oil  efficiencies  that  the  greatest  variety 
of  practice  was  encountered.  The  basic 
value  of  the  blue  gas  was  reported  as 
varying  from  240  to  352  B.t.u.  which 
was  distributed  as  follows: 
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1  company  using  the  blow  run  reported 
240  B.t.u. 

2  companies  reported  290  B.t.u. 

1  company  reported  293  B.t.u. 

10  companies  reported  300  B.t.u. 

of  which  4  reported  this  as  an  as¬ 
sumed  value, 

1  company  reported  315  B.t.u. 

1  company  reported  325  B.t.u. 

1  company  reported  340  B.t.u. 

1  company  reported  352  B.t.u. 

3  companies  made  no  report. 

The  B.t.u.  of  the  finished  gas  varied 
between  480  B.t.u.  and  685  B.t.u.,  all 
values  being  determined  by  calorimeter. 

Five  of  the  companies  reported  check¬ 
ing  their  calorimeter  results  by  occasional 
gas  analysis  and  calculation  of  B.t.u.  on 
these  tests. 

In  comparing  the  oil  efficiency  formu¬ 
lae,  it  was  found  that 

18  companies  reported  using  8  different 
formulae  for  computing  their  oil  efficien¬ 
cies, 

3  made  no  report. 

Of  the  18  companies — 

9  companies  used  formula  A, 

2  companies  used  formula  B, 

2  companies  used  formula  C, 

5  companies  used  formulae  D,  E,  F, 
G,  and  H,  respectively. 

These  formulae  are  reported  in  the  ap¬ 
pendix.  In  applying  the  formulae  3  dif¬ 
ferent  values  of  blue  gas,  i.e.,  240,  290, 
300  B.t.u.,  were  used,  while  4  different 
values  of  volume  of  oil  gas  per  gallon, 
i.e.,  60,  65,  70,  and  80  cu.ft.  were  used. 
The  lack  of  uniformity  in  determining 
the  results  indicates  that  a  real  need  ex¬ 
ists  for  a  uniform  method  which  would 
be  applicable  under  all  conditions  and 
which  would  allow  of  an  accurate  com¬ 
parison  of  results.  The  fluctuations  in 


blue  gas  heating  value,  met  with  in  actual 
practice,  are  certainly  greater  than  is  al¬ 
lowed  for  in  the  values  mentioned  above. 
The  use  of  the  purge  run  may,  and  the 
use  of  the  blow  run  does  contribute  to 
lowering  the  blue  gas  heating  value,  with 
the  result  that  computed  oil  efficiencies 
suffer  since  no  recognition  is  ordinarily 
taken  of  this  important  matter.  The  oil 
efficiencies  having  been  reported  on  such 
widely  divergent  bases,  it  was  impossible 
to  make  any  comparison  of  the  results 
obtained. 

20.  The  reasons  given  for  changing 
from  one  type  of  spray  to  another  were 
as  follows : 

2  companies  changed  to  mist  type 
sprays  in  order  to  handle  high  coke  oils. 

1  company  changed  to  mist  type  spray 
because  of  the  adoption  of  automatic 
control. 

1  company  changed  to  a  spray  of  its 
own  manufacture  because  of  the  adop¬ 
tion  of  a  back  run  system  with  resulting 
high  oil  rates. 

1  company  reported  changing  to  solid 
stream  type  spray  to  secure  better  distri¬ 
bution  of  the  oil. 

'  3  companies  changed  to  mist  type 
sprays  to  experiment  toward  securing 
greater  oil  efficiencies. 

21.  Conclusions: 

The  results  of  the  study  of  the  question¬ 
naires  may  be  summarized  as  follows: 

a.  The  adoption  of  the  back  run  and 
checkerless  carburetter  system  has 
focused  much  needed  attention  on 
the  oil  spray  situation  and  the  con¬ 
currence  of  opinion  favors  a  mist 
type  spray.  Of  the  companies  who 
reported  using  the  back  run  system, 
70%  use  the  mist  type  spray,  and 
30%  the  solid  stream  type,  while  of 
the  companies  reporting  using  check¬ 
erless  carburetters,  all  were  using 
mist  type  sprays. 
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b.  The  use  of  high  coke  oils  and  oils  of 
poor  quality  will  further  emphasize 
the  necessity  of  giving  closer  atten¬ 
tion  to  the  subject  of  properly  spray¬ 
ing  the  oil. 

c.  The  distances  of  the  spray  to  the  top 
carburetter  checkers  average  be¬ 
tween  50%  to  60%  of  the  carburet¬ 
ter  diameter  in  the  majority  of  cases, 
the  tendency  being  to  approach  the 
status  of  the  checkerless  carburetter 
by  removing  more  and  more  of  the 
brick. 

d.  About  67%  of  the  maximum  oil 
rates  fell  into  the  .30  to  .70  gallons 
per  minute  per  sq.ft,  of  gross  in¬ 
ternal  carburetter  area,  while  79%' 
of  the  minimum  oil  rates  fell  into 
the  .20  to  .50  gallons  per  minute  per 
sq.ft,  class,  and  60%  of  the  average 
oil  rates  fell  into  the  .30  to  .60  gals, 
per  minute  per  sq.ft,  class. 

e.  The  major  number  of  companies 
made  adjustment  in  the  oil  rate  be¬ 
tween  cleans  to  compensate  for  the 
fluctuating  amounts  of  blue  gas 
made. 

f.  A  great  variety  of  practice  of  in¬ 
specting  and  testing  oil  sprays  was 
reported,  and  a  still  greater  differ¬ 
ence  was  noted  in  reporting  and 
calculating  oil  efficiencies.  Recom¬ 
mendations  concerning  these  points 
will  be  found  below. 

22.  Recommendations : 

The  Committee  wishes  to  go  on  record 
as  making  the  following  recommenda¬ 
tions  : 

A.  That  the  work  of  this  committee  be 
continued  during  the  coming  year 
in  an  endeavor  to  ascertain  and  de¬ 
termine  : 

1.  The  relative  efficiencies  of  the  dif¬ 
ferent  makes  of  mist  type  and 
solid  stream  sprays  under  similar 
operating  conditions. 

2.  The  importance  of  designing  the 
spray  to  compensate  for  the  in¬ 
rush  of  blue  gas  into  the  carbu¬ 
retter. 


3.  The  proper  position  of  the  spray 
as  regards  the  blue  gas  inlet  to  the 
carburetter  and  the  top  checker 
brick. 

4.  The  proper  rate  of  oil  injection 
on  the  basis  of  gallons  per  minute 
per  sq.ft,  of  gross  carburetter 
area,  and  the  allowable  working 
limits  to-  secure  the  highest  oil 
economy  without  excessive  pro¬ 
duction  of  naphthalene  or  indene. 

5.  The  best  method  of  effecting  a 
change  in  the  quantity  of  oil  ad¬ 
mitted. 

6.  The  proper  operating  pressures 
and  temperatures  for  the  different 
types  of  sprays  when  using  oils  of 
different  viscosities. 

7.  A  uniform  and  universally  appli¬ 
cable  method  for  testing  and  re¬ 
porting  oil  viscosities. 

8.  If  a  better  method  of  testing  oil 
sprays  than  the  water  method  can 
be  found. 

9.  A  uniform  and  universally  appli¬ 
cable  method  or  formula  for  de¬ 
termining  oil  efficiencies,  includ¬ 
ing  the  data  basic  to  applying  this 
formula. 

B.  The  present  practice  indicates  the 

advisability  of  every  water  gas  op¬ 
erator — 

1.  Making  water  tests  as  outlined 
above  when  changing  makes  of 

.  sprays,  or  when  changing  the 
position  of  spray. 

2.  At  least  testing  out  a  mist  type 
spray  if  he  is  at  present  using  the 
solid  stream  type.  This  is  particu¬ 
larly  applicable  if  he  is  now  using 
the  back  run  or  checkerless  car¬ 
buretter  system. 

3.  Checking  up  on  his  operating  con¬ 
ditions  concerning  naphthalene 
and  indene  production,  with  a 
view  toward  finding  the  best  point 
of  operation  under  his  local  con¬ 
ditions.  This  involves  a  study  of 
cracking  temperatures,  checker 
brick  areas,  spray  types,  and  oil 
pressures,  temperatures,  and  rates. 
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4.  Arranging  to  as  nearly  as  possible 
control  the  amount  of  oil  injected 
by  varying  the  length  of  time  and 
maintaining  the  rate  constant. 

5.  Adjusting  the  amount  of  oil  in¬ 
jected  to  allow  for  fluctuations  in 
the  volume  of  blue  gas  between 
cleaning  periods.  This  is  especial¬ 
ly  true  if  uniform  B.t.u. ’s  are  de¬ 
sired. 


6.  Inspecting  the  oil  sprays  daily  or 
weekly  and  testing  them  by  means 
of  the  water  test  when  new,  and 
every  500  or  600  running  hours 
thereafter. 

In  conclusion,  the  Committee  wishes  to 
thank  the  operators  who  were  kind 
enough  to  answer  the  questionnaire. 


FORMULAE  USED  IN  COMPUTING  OIL  EFFICIENCIES 


A.  1MXWG—  (1M—  (G/MXVOG/G)  BG) 

G/M 


B.  1M  (19.5  X  G/M +  WG  —  BG)’ 

G/M 

C.  WG  —  BG 

G/M 


D.  WG  — BG 
G/M 


+  21 


E.  WG  — BG 
G/M  X  81.5 

F.  1MXWG—  (1M  —  G/MXVOG/G)  BG 

G/M 

7  X  19,000 


G.  WG  —  (1M  X  VOG/G  X  G/M  XBG) 

G/M  (18650  X  40  X  °Be  — 10)  X  Sp.  Gr.  X  8.33 

H.  (%  Ill.  X  2000  +%  CH4X  1019) 

(B.t.u.  of  oil/GXG/M) 


WG  = 
BG  = 
G  = 
M  = 
VOG  = 
G/M  = 
VOG/G  = 
°Be  = 
Sp.  Gr.  = 


B.t.u.  carb.  water  gas. 

B.t.u.  blue  gas  (reported  240  to  300  B.t.u.) 

Gallons  of  oil. 

Thousands  of  cu.ft. 

Volume  oil  gas  cu.ft. 

Gallons  of  oil  per  M. 

cu.ft.  of  oil  gas  per  gallon  (reported  60  to  80  cu.ft.) 
Gravity  of  oil  in  degrees  Beaume. 

Specific  gravity  of  oil. 
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REPORTS  ON  WASTE  HEAT  AND 
ILLUMINATING  GAS  BOILERS 


R.  E.  Kruger,  Chairman ,  Rochester  Gas  and  Electric  Corp., 

Rochester,  N.  Y. 


Theoretical  Discussion*  C.  A.  Schlegel 

Methods  of  burning  down  and  cleaning  Illuminating  Gas  Boilers 

R.  E.  Kruger 

Rochester  Method  of  burning  down  and  cleaning  Illuminating  Gas 
Boilers  R.  E.  Kruger 

Results  obtained  as  reported  by  various  companies  R.  E.  Kruger 

*Excerpt  from  paper  read  by  Mr.  Schlegel  at  New  England  Association  of  Gas  Engineers  Meeting, 
Providence,  Rhode  Island,  Feb.  18  and  19,  1925. 
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OPERATION  OF  WASTE  HEAT  BOILERS  AND  ILLUMINATING 

GAS  BOILERS  ON  WATER  SETS 


Theoretical  Discussion 

Waste  Heat  Boilers 

The  blast  gases  are  released  from  a 
water  gas  set  at  a  temperature  of  about 
1,350°  F.  which  gases,  if  passed  through 
the  latest  type  of  vertical  blast  gas  waste 
heat  boiler,  will  be  cooled  to  a  tempera¬ 
ture  of  450°  F.  This  gives  an  evapora¬ 
tion  from  and  at  212°  F.  of  40.7  pounds 
per  M.  (1,350° —450°)  x  2,100  cu.ft. 
of  products  x  .083  wt.  per  cu.ft.  x  .25 
sp.  ht.  =  39,218  B.t.u. 


39,218 

-  —  =  40.7  pounds  water  evaporated 

965 

from  and  at  212°  F.  965  per  M.  of 
gas  made. 

The  savings  with  a  blast  gas  waste 
heat  boiler  evaporating  40  pounds  per  M. 
attached  to  an  ll'-O"  set  making  3,500  M. 
per  day,  300  days  per  year  with  cost  of 
fuels  from  $5.00  to  $8.00  per  ton  works 
evaporation  of  8  pounds  from  and  at 
212°  F.  per  pound  of  boiler  fuel  and  fig¬ 
uring  the  investment  as  $30,000  complete 
with  foundations  and  connections  would 
be  as  follows : 


Cost  Fuel 

Per  Net  T on 

Tons  Fuel 
Saved  per 

Y  ear 

Value 

Fuel  Saved 

Interest,  Taxes 
and  Repairs 

12 %  or  $30,000 

Net  Return 
Dollars 

Net  Return 
% 

$  5.00 

2,625 

$  13,125 

$  3,600 

$  9,525 

31.7 

6.00 

2,625 

15,750 

3,600 

12,150 

40.5 

7.00 

2,625 

18,375 

3,600 

14,775 

49.2 

8.00 

2,625 

21,000 

3,600 

17,400 

58.0 

The  chart  shown  in  Figure  Number  I 
gives  these  savings  in  dollars  and  per  cent 
of  gross  return  upon  investment  for  vary¬ 
ing  percentages  of  full  time  operation. 
You  will  note  that  the  intersections  of 
the  12%  horizontal  line  and  the  inclined 
lines  of  savings  for  various  priced  fuels 
give  the  length  of  time  the  boiler  has  to 
be  operated  to  earn  carrying  charges.  This 
is  17%  or  51  days,  with  $8.00  coal,  and 
27.4%  or  82  days,  with  $5.00  coal. 

In  addition  to  the  savings  in  coal  there 
are  savings  on  account  of  labor  handling 
and  firing  coal,  handling  ashes  and  boiler 
maintenance  as  the  maintenance  of  the 
waste  heat  boiler  is  very  small. 

The  installation  of  this  boiler  would 


provide  about  200  h.p.  of  additional  boiler 
capacity  in  the  plant,  eliminating  the  need 
for  this  capacity  in  work  boilers  for  new 
plant  or  enlargement  of  old. 

The  installation  of  blast  gas  waste  heat 
boilers  on  smaller  sized  sets  show  savings 
which  are  very  attractive.  The  following 
table  shows  the  savings  with  blast  gas 
boilers  on  the  various  sized  sets  making 
capacity  300  days  per  year  with  $7.00 
boiler  fuel  and  with  works  evaporation 
of  8  pounds  from  and  at  212°  F.  per 
pound  of  boiler  fuel  and  the  boiler  evap¬ 
orating  40  pounds  of  water  from  and  at 
212°  F.  per  M.  cu.ft.  of  gas  made. 

The  use  of  a  waste  heat  boiler  for 
both  the  blast  and  illuminating  gases  of- 
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Size  of 
Set 

Capacity 
Per  day 
M 

Fuel  Saved 
per  Year 

T  ons 

Value 

Fuel  Saved 

Invest¬ 

ment 

Interest 
Taxes  and 
Repairs  12% 

Net  Re¬ 
turn  Dol¬ 
lars 

Net  Re¬ 
turn  % 

6 

800 

600 

$  4,200 

$  15,000 

$  1,800 

$2,400 

16.0 

7 

1,200 

900 

6,300 

17,500 

2,100 

4,200 

24.0 

8 

1,700 

1,275 

8,925 

20,000 

2,400 

6,525 

32.6 

9 

2,300 

1,725 

12,075 

23,000 

2,760 

9,315 

40.5 

10 

3,000 

2,250 

15,750 

27,000 

3,240 

12,510 

46.3 

11 

3,500 

2,625 

18,375 

30,000 

3,600 

14,775 

49.2 

fers  additional  savings.  The  evapora¬ 
tion  from  a  horizontal  waste  heat  boiler 
for  illuminating  gases  would  be  29.3 
pounds  per  M.  cu.ft.  of  gas  made. 


as  in  the  vertical  type,  as  the  latter  has  an 
economizer  incorporated  in  it,  so  that  the 
evaporation  with  a  horizontal  boiler  is 
but  35  pounds  per  M.  which,  added  to  the 


(1,350° — 500°)  X  16  lb.  excess  steam  X  .55  sp.  ht.  =  7,480  B.t.u. 
(1,350°  —  500°)  X  50  lbs.  gas  X  .49  cp.  ht.  =  20,825  B.t.u. 


Total 

28,305  =  29.3  pounds  of  water  evap- 
965 

orated  from  and  at  212°  F.  per  M.  cu.ft. 
of  gas  made.  For  every  day  operation  28 
pounds  can  be  counted  on. 

A  waste  heat  boiler  for  use  with  both 
blast  gases  and  illuminating  gases  is  of 
the  horizontal  type  for  ease  in  cleaning 
tubes,  and  in  such  a  boiler  the  blast  gases 
cannot  be  reduced  in  temperature  as  low 


28,305 

28  pounds  from  the  illuminating  gas  boil¬ 
er,  gives  a  total  of  63  pounds  of  water  per 
M.  cu.ft.  of  gas  made.  The  savings  with 
such  a  boiler  attached  to  an  ll'-O"  set 
making  3,500  M.  per  day  300  days  per 
year  with  cost  of  fuels  from  $5.00  to 
$8.00  per  ton,  works  evaporation  of  8, 
and  figuring  the  investment  at  $45,000 
complete  with  foundations  and  connec¬ 
tions,  are  as  follows : 


Cost  Fuel 

Per  Net  Ton 

Tons  Fuel 
Saved  per 
Year 

Value 

Fuel  Saved 

Interest,  Taxes 
and  Repairs 
15%  of  $45,ooo 

Net  Return 
Dollars 

Net  Return 
% 

$  5.00 

4,131 

$  20,655 

$  6,750 

$  13,905 

30.9 

6.00 

4,131 

24,786 

6,750 

18,036 

40.1 

7.00 

4,131 

28,917 

6,750 

22,167 

49.3 

8.00 

4,131 

33,048 

6,750 

26,298 

58.4 

The  chart  shown  in  Figure  Number  II 
gives  these  savings  similarly  to  Figure 
Number  I  for  blast  gas  waste  heat  boiler. 

This  boiler  requires  regular  cleaning 
of  illuminating  gas  boiler  twice  a  month, 
the  cost  of  which  would  be  about  $900 
per  year.  This,  would  be  more  than  bal¬ 
anced  by  the  savings  in  labor  firing  and 
handling  fuel  and  ashes. 

The  installation  of  this  boiler  would 
provide  290  h.p.  additional  boiler  capacity 
in  the  plant. 


In  addition  to  the  above  savings  the 
illuminating  gas  boiler  reduces  the  tem¬ 
perature  of  the  gas  at  the  outlet  of  the 
washer.  Mr.  J.  H.  Taussig,  in  a  paper 
read  before  the  American  Gas  Institute 
in  1910,  showed  that  this  lowering  of  tem¬ 
perature  of  gas  reduced  its  volume  30.5% 
and  the  total  heat  in  the  gas  above  100° 
F.  52.2%,  which  would  increase  the  ca¬ 
pacity  of  the  main  to  the  relief  holder 
30%  and  also  permit  of  considerable  sav¬ 
ings  in  condenser  water  due  to  removal 
of  only  50%  of  the  heat  ordinarily  in  the 
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gas.  On  new  installations  this  would  save 
condenser  investment. 

Two  Methods  of  Burning  Down  and 
Cleaning  Illuminating  Gas  Boilers 

i.  The  Usual  Method 

The  last  two  runs  before  burning  out 
are  upruns.  The  stack  valve  on  the  blast 
gas  boiler  is  closed  and  that  on  the  illum¬ 
inating  gas  boiler  is  opened.  The  water 
spray  in  the  lower  end  of  the  boiler  and 
stack  are  tested.  All  the  steam  producing 
equipment  is  blown  down  to  60  lbs.  pres¬ 
sure  as  there  is  an  excessive  amount  of 
steam  generated  during  the  burn  out.  It 
has  been  shown  that  an  illuminating  gas 
boiler  will  deliver  steam  at  300%  of  its 
sq.ft,  rating  at  times  of  burn  down.  It  is 
well  to  have  extra  boiler  feed  pumps  on  at 
time.  The  lowering  of  the  pressure  throt¬ 
tles  the  blower  in  case  it  is  steam-driven. 
An  observation  is  made  to  see  that  water 
is  overflowing  from  the  illuminating  gas 
boiler  wash  box,  and  that  the  gas  valve  to 
wash  box  is  closed.  The  boiler  is  not  cut 
out  from  the  steam  header. 

The  burning  out  is  done  in  the  early 
hours  of  the  morning  due  to  the  smoke 
nuisance  created. 

Blast  is  admitted  in  the  generator  at 
about  half  the  usual  rate  and  base  steam 
is  turned  on  at  the  rate  of  20  lbs.  per  min. 
This  makes  a  rich  producer  gas.  After 
5  minutes’  time  the  tertiary  blast  located 
near  the  top  of  the  superheater  is  opened 
wide,  thus  lighting  the  producer  gas.  The 
generator  blast  and  base  steam  are  turned 
off  and  then  the  carbureter  blast  is  opened 
wide. 

If  the  carbon  in  the  boiler  does  not  ig¬ 
nite  with  the  first  introduction  of  pro¬ 
ducer  gas  from  the  generator,  the  opera¬ 
tion  is  repeated  until  the  carbon  does  ig¬ 


nite.  The  carbon  in  the  boiler  is  not 
properly  ignited  unless  black  smoke  is¬ 
sues  from  the  stack  for  the  first  few  min¬ 
utes. 

As  soon  as  the  carbon  ignites,  the  water 
sprays  in  the  lower  end  of  the  boiler  and 
stack  are  turned  on  which  control  the 
flame. 

The  water  column  is  watched  closely 
and  water  is  kept  in  sight  at  all  times. 

The  following  observations  were  taken 
during  a  burn  out  of  the  new  illuminating 
gas  boiler: 

Last  run  finished  3  :33  A.  M. 

Generator  blast  off  3  :43,  on  3  :38 

Base  steam  on  3  :38,  off  3  :43,  20  lbs. 
per  min. 

Carburetted  blast  on  3:43^4,  off  4:30 

Tertiary  blast  on  3:43,  off  4:17^4 

Steam  popped  off  3  :49 

Superheater  temperatures : 

Top  Bottom 

3:33  1460°F.  1530°F. 

4:17  960°F.  1100°F. 

The  carburetter  blast  is  left  on  for  15 

minutes  after  the  burn  out  is  completed. 

The  hot  blast  hardens  the  residue,  mak¬ 
ing  it  easier  to  remove. 

The  removable  head  on  the  boiler  is 
removed  to  start  the  cleaning  operation. 

The  lower  end  of  each  tube  is  cleaned 
by  hand  for  a  distance  of  6".  This  is 
done  so  that  the  cutter  head  can  enter 
the  tubes  easier. 

A  Lagonda  Boiler  Tube  cleaner  driven 
by  a  roller  paddle  center  drive  steam 
motor  is  used.  The  motor  is  supported 
on  an  adjustable  rack  so  that  it  can  be 
moved  either  horizontally  or  vertically  so 
as  to  clean  any  flue  in  the  boiler.  The 
motor  is  supported  by  pivots  on  each  side 
so  that  the  motor  will  rotate  through  an 
angle  of  15°  with  the  vertical  plane.  This 
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is  necessary  due  to  the  fact  that  the  boiler 
is  inclined  at  an  angle  of  10°. 

A  platform  consisting  of  three  planks 
and  saw  horses  is  erected  directly  in 
front  of  the  flues.  Two  men  take  their 
stations  at  the  end  of  the  cleaning  bar  and 
push  against  it  as  they  walk  up  the  planks 
and  as  the  rotation  cleaner  enters  the 
tubes.  A  pulley  and  rope  is  arranged 
so  that  one  man  stands  at  the  end  of  the 
platform  and  pulls,  thus  helping  the  two 
men  who  are  pushing.  Another  man  is 
stationed  at  the  opposite  end  of  the  boiler 
and  directs  a  stream  of  water  into  the 
tube  against  the  cleaner  in  the  tube,  wash¬ 
ing.  away  material  as  it  is  removed  from 
the  tube.  One  man  operates  the  steam 
motor  and  another  adjusts  the  rack. 

An  average  cleaning  of  the  flues  of  the 
large  illuminating  gas  boiler  takes  two 
hours.  The  smaller  one  is  cleaned  in  one 
and  one-half  hours.  Forty-five  minutes 
after  the  boilers  are  put  back  in  service 
they  are  making  steam  at  their  normal 
rate. 

The  illuminating  boilers  are  out  of 
service,  for  the  burn  out  and  cleaning, 
eight  hours.  This  time  includes  the  burn 
out,  cleaning  and  the  time  necessary  to 
get  a  full  head  of  steam. 

2.  Rochester  Method 
Type  U.  G.  I.  Inclined  to  Outlet  Fire 
Tube — Inclined — 256  Tubes 

Method  Used 

The  machine  and  boiler  are  lined  up 
for  burning  out  in  the  usual  manner  and 
the  boiler  lighted  with  producer  gas.  To 
make  this  gas,  5,000  cu.ft.  of  air  per  min¬ 
ute  and  50  pounds  of  steam  per  minute 
are  used.  This  gas  alone  is  used  for 
about  3  minutes  then  we  open  the  tertiary 
air  near  top  of  superheater  (above  the 
checker  work)  and  burn  the  producer  gas 


before  it  enters  the  boiler.  The  following 
analysis  is  typical  of  the  material  enter¬ 
ing  the  boiler. 

C02  —  13.6%  H2  —  Could  not  effect 

an  explosion  with 
either  air  or  oxy¬ 
gen  as  the  diluent 
in  the  explosion 
pipette. 

Ill  —  0.5  CH4  — 

02  —  1.7 

CO  —  3.6  N  —  80.6  (?) 

We  continue  this  until  the  products 
leaving  the  scrubber  stack  are  about  the 
color  of  steam — just  slightly  gray  (the 
average  time  to  burn  out  is  35  minutes) 
then  we  discontinue  the  use  of  producer 
gas  and  tertiary  air  and  use  only  carbur- 
retter  blast,  primarily,  to  burn  carbon  off 
superheater  brick.  This  is  usually  fin¬ 
ished  at  the  end  of  5  minutes.  We  have 
determined  this  by  analysis  of  gases  re¬ 
sultant  of  combustion. 

We  have  what  is  known  as  a  smoke 
scrubber  at  the  outlet  of  the  gas  boiler. 
This  is  nothing  more  than  a  counter-cur¬ 
rent  direct  contact  washer.  This  scrub¬ 
ber,  however,  will  not  prevent  black 
smoke  from  passing  into  the  atmosphere 
when  burning  out  in  the  usual  manner, 
but  when  burning  out,  as  outlined  above, 
no  black  smoke  leaves  the  scrubber.  The 
smoke  leaving  has  a  bright  yellow  or 
orange  color.  Typical  analyses  are  given 
on  the  following  page: 

Advantages  Gained: 

(a)  No  black  smoke. 

(b)  Less  dust  when  boring  tubes.  • 

The  deposit  left  in  the  tubes  after  burn¬ 
ings  is  not  an  ash ;  it  is  a  pitch  coke  and 
brittle.  This  accounts  for  less  dust  when 
boring. 

We  believe  in  this  method  we  distill 
to  destruction  the  tar  and  pitch  in  the 
tubes  rather  than  burn  this  material  to 
an  ash. 
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This  Gas  Contained 


Gas  Dec.  13,  1924. 

From  Stack  of  Smoke  Scrubber  while  boiler  was  being  burned  out 

12/11/25 

C02  10.8 

CO  0.2 

N2  89.0  By  difference  when  noth¬ 

ing  else  could  be  found 


Gas  Dec.  22,  1924. 

From  Smoke  Scrubber  New  Water  Gas  Plant  (Second  Sample) 


C02 

Ill 

o2 

CO 

H2 

ch4 

n2 


8.0 

0.0 

0.8 

0.7 

0.0 

0.0 

90.5 


No  S02  found  in  the  gas  received. 


Results  of  Blast  Gas  and  Illumi¬ 
nating  Gas  Boiler  Operation 

One  Eastern  company  reports  as  fol¬ 
lows  : 

“Blast  Gas  Boiler — 34.49  pounds  of 
water  per  thousand  cubic  feet  of  gas 
produced  by  set.  The  temperature  of  the 
blast  gas  leaving  this  boiler  varied  be¬ 
tween  400°  F.  at  beginning  of  blow  and 
550°  F.  at  end  of  blow. 

“The  illuminating  gas  boiler  gave  an 
evaporation  of  between  28.1  lbs.  per 
thousand  when  boiler  was  clean  and  22.2 
lbs.  just  before  boiler  was  burned  out 
with  an  average  of  24.5  lbs.  per  thousand. 
The  temperature  of  the  gas  at  the  outlet 
of  this  boiler  was  400°  F.  at  beginning  of 
run  and  548°  F.  at  end  of  run  which  gave 
us  an  average  of  430°  F.  when  boiler  was 
clean.  This  average  climbed  to  490°  to 
500°  when  boiler  was  dirty.  This  boiler 
also  reduces  condensing  expense  inas¬ 
much  as  the  average  temperature  of  gas 
entering  wash  box  is  at  the  maximum 
500°  F.  as  against  1400°  F.  when  operat¬ 
ing  without  boiler.  The  temperature  of 
the  feed  water  was  maintained  at  188.5° 
F.  during  the  above-mentioned  tests. 

“Thus  a  battery  of  one  blast  gas  and 
one  illuminating  gas  boiler  gave  us  an 


evaporation  of  58.99  lbs.  of  water  per 
thousand  cubic  feet  of  gas  made  on  .one 
ll'-.O"  set.  This  figure  represents  with 
good  boiler  room  practice  a  reduction  of 
at  least  8  lbs.  of  boiler  room  fuel  per 
thousand  cubic  feet  of  gas. 

“The  maintenance  of  these  boilers  for 
the  past  seven  months  has  been  $52.40  per 
boiler  per  month.  This  figure  includes 
labor  charges  cleaning  illuminating  gas 
boiler  and  all  labor  and  material  for  sup¬ 
plies. 

“Our  average  cost  for  producing  steam 
to  operate  the  plant  for  the  years  1920 
and  1921  before  these  boilers  were  in¬ 
stalled  was  $220,106.29.  Our  average 
cost  for  the  years  1922,  1923,  and  1924 
after  boilers  were  installed  was  $130,- 
139.42  or  a  reduction  of  $89,966.87  per 
year  which  represents  a  yearly  saving  of 
$44,983.44  per  battery  of  two  boilers  on 
one  ll'-O"  water  gas  set.” 

The  above  example  is  given  as  being 
typical  of  good  works  operation  of  waste 
heat  boilers.  In  general  as  far  as  the  com¬ 
mittee  was  able  to  determine  the  steam 
made  with  the  illuminating  gas  boiler 
ranges  between  18-25  lbs.  per  M.  cu.ft. 
of  gas  made.  The  amount  made  of  course 
depends  upon  superheater  temperatures, 
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gas  velocity  through  the  boiler,  feed 
water  temperature,  and  very  largely  upon 
the  frequency  of  burning  out.  Naturally 
if  the  tubes  become  heavily  coated  with 
tar  and  lamp  black  the  boiler  cannot  op¬ 
erate  efficiently.  Various  opinions  are 
expressed  relative  to  illuminating  gas 
boiler  operation.  Capital  charges  and 
maintenance  charges  must  be  watched  or 
the  boilers  are  likely  to  show  only  a  small 
profit.  In  residential  districts,  care  must 
be  taken  in  burning  out  so  as  not  to  create 
excessive  smoke  nuisance.  In  some  plants 
the  periodic  cleaning  of  about  once  each 
week  does  not  fit  well  into  the  routine 
of  plant  operation,  especially  if  there  are 
several  of  these  boilers.  The  task  of 
cleaning  an  illuminating  gas  boiler  at  best 
is  an  undesirable  job.  A  dollar  and  cents 
statement  may  not  necessarily  reflect  poor 
working  conditions  in  connection  with 
this  type  of  boiler  operation,  so  it  would 
seem  wise  to  cover  these  points  carefully 
if  considering  installing  an  illuminating , 
gas  boiler.  There  are  plants  where  it  will 
fit  in  nicely  and  it  is  believed  there  are 
others  where  it  would  not  fit  at  all.  It  is 
a  question  that  must  be  individually  an¬ 
swered. 

In  a  one-unit  plant  of  from  1,000,000 
to  5,000,000  cu.ft.  per  day  it  is  a  desirable 
thing  to  have  that  plant  practically  able  to 


generate  all  its  steam  by  means  of  waste 
heat  and  illuminating  gas  boilers  and  a 
regenerator. 

To  some  of  us  it  seems  quite  possible 
that  the  operation  of  illuminating  gas 
boilers  can  be  so  handled  as  to  materially 
increase  the  operating  period  between 
burn  outs.  It  is  partly  a  matter  of  opera¬ 
tion  and  partly  a  matter  of  design  and 
consequently  it  resolves  itself  into  a  prob¬ 
lem  of  operators  and  designers  getting 
together  with  the  idea  of  mutual  benefit. 

There  seems  no  question  about  blast 
gas  boilers  not  being  fully  justified.  The 
steam  generated  varies  between  35  lbs. 
and  48  lbs.  M.  cu.ft.  gas  made  and  the 
maintenance  costs  are  low. 

It  was  of  interest  to  note  that  one 
company  reported  28  to  35  lbs.  of  steam 
generated  per  M.  cu.ft  of  gas  made,  using 
two  back  run  machines.  This  same  com¬ 
pany  reported  a  generator  fuel — anthra¬ 
cite  of  27.5  lbs.  M.  Another  company  re¬ 
ported  that  after  having  carefully  con¬ 
sidered  whether  to  put  in  waste  heat  boil¬ 
ers  or  back  run,  had  chosen  back  run 
but  now  wished  they  had  chosen  both. 
With  the  large  numbers  of  back  run  in¬ 
stallations  in  operation,  it  will  be  interest¬ 
ing  to  see  how  wide  an  application  this 
last  thought  may  have. 
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REPORT  ON  OIL  GAS  MACHINES 


Robert  Lindsay,  Chairman,  New  Bedford  Gas  and  Edison  Light  Co., 

New  Bedford,  Mass. 


Introduction 


In  the  manufacture  of  oil  gas,  hereto¬ 
fore  almost  entirely  on  the  Pacific  Coast, 
two  methods  of  manufacture  have  been 
evolved. 

In  the  one,  a  relatively  large  quantity 
of  lampblack  is  produced  and  is  generally 
designated  as  the  “Straight  Shot”  meth¬ 
od.  This  is  represented  by  such  com¬ 
panies  as  Santa  Barbara,  Los  Angeles, 
South  Cal.  Gas  Co.,  and  Portland,  Ore¬ 
gon. 

In  the  other  process,  only  about  one- 
half  of  the  lampblack  is  produced  as  in 
the  “Straight  Shot”  method.  It  is  gen¬ 
erally  designated  as  the  “Two  Shell”  or 
Jones  Method,  and  is  represented  by 
plants  at  New  Bedford,  San  Francisco, 
San  Jose  and  Truckee  River. 

In  the  “Straight  Shot”  -method  very 
little  attempt  is  made  to  produce  condi¬ 
tions  favorable  to  the  production  of  gas 
from  carbon  in  the  process,  while  in  the 
Jones  method  conditions  are  brought 
about  in  the  machine  whereby  highly  su¬ 
perheated  steam  is  used  to  make  a  maxi¬ 
mum  quantity  of  gas  from  the  lamp¬ 
black. 

The  method  best  adapted  to  a  particu¬ 
lar  location  is  greatly  dependent  upon 
climatic  conditions,  fuel  market  and  vol¬ 
ume  of  output. 

Companies  with  a  relatively  small  gas 
output  might  not  be  able  to  manufacture 
and  market  lampblack  briquettes  at  a 


profit  on  account  of  too  great  an  invest¬ 
ment  in  necessary  plant  and  equipment. 
Companies  in  a  locality  with  cheap  fuel 
competition  of  a  mild  climate,  no  matter 
what  the  volume  output,  might  also  be 
unable  to  make  the  briquetting  of  lamp¬ 
black  a  profitable  proposition.  Such  com¬ 
panies  could  better  use  the  “Two  Shell” 
or  Jones  process  with  a  minimum  output 
of  lampblack. 

These  companies  generally  use  the 
lampblack  as  a  boiler  fuel  and  consider 
its  disposal  as  getting  rid  of  an  otherwise 
nuisance.  No  credit  is  therefore  given  to 
the  gas-making  process  for  the  material 
itself. 

Companies  with  a  large  volume  output 
in  climates  favorable  to  the  use  of  large 
quantities  of  fuel  find  it  to  be  a  very  pro¬ 
fitable  by-product  when  briquetted,  with 
a  heating  value  per  pound  in  excess  of 
any  other  solid  fuel  used  for  domestic 
purposes  with  the  exception  of  bitumi¬ 
nous  coal. 

The  following  is  a  description  of  oil 
gas  manufacture  with  description  of  the 
two  types  of  generating  apparatus  gen¬ 
erally  used  on  the  Pacific  Coast,  that  is, 
the  two  shell  Jones  type  and  the  single 
shell  or  “Straight  Shot”  type  of  machine. 


The  oil  gas  set  at  New  Bedford  is  of 
the  Improved  Jones  type  two-shell  ma¬ 
chine,  the  steel  shells  being  16'-6"  in  di¬ 
ameter  and  lined  with  fire  brick  to  13'-1" 
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inside  diameter.  The  primary  generator 
is  44  ft.  high  and  the  secondary  53  ft. 
high  to  the  stack  valve  flange.  The  two 
shells  are  connected  at  the  bottom  by  a 
firebrick-lined  connection  and  there  is  a 
firebrick-lined  gas  offtake  on  the  second¬ 
ary  shell  about  20  ft.  above  the  bottom 
connecting  with  the  wash  box. 


The  primary  shell  of  the  generator 
contains  two  separate  sections  of  checker 
brick  supported  on  fire  brick  arches  and 
the  secondary  shell  of  generator  con¬ 
tains  three  sections  of  checkerbrick  sup¬ 
ported  on  arches.  Each  section  of  check¬ 
erbrick  is  supported  on  six  arches,  each 
being  built  up  of  three  separate  arches 


Primary  and  secondary  generators 

1279 


one  above  the  other  and  of  special  tile, 
13 y2"  x  9"  x  3"  and  13 >4"  x  9"  x  2 24". 

The  lining  of  the  generators  is  made  up 
of  approximately  5"  of  Silocel  blocks 
next  to  the  steel  shell,  then  key  brick 
laid  flat,  then  arch  brick  laid  on  end  for 
the  inner  lining. 

The  oil  for  heating  is  introduced 
through  six  sprays  at  the  top  of  the  pri¬ 
mary  shell,  3"  calorized  pipe  sleeves 
being  set  in  the  brick  work  through  which 
the  sprays  are  introduced.  Below  these 
are  twelve  sprays  for  primary  make  oil. 
At  the  top  of  the  secondary  shell  there 
are  also  twelve  sprays  for  secondary 
make  oil.  Six  steam  nozzles  are  provided 
in  the  crown  of  each  shell  for  the  intro¬ 
duction  of  steam  during  the  making 
period. 

At  the  top  of  the  primary  generator  a 
small  shell  about  3'-0"  diameter  by  4'-0" 
high  is  provided  with  a  door  on  top  and  a 
16"  side  outlet  for  the  introduction  of 
primary  air  used  during  the  heating  peri¬ 
od. 

The  wash  box  is  elliptical  in  shape  with 
sloping  bottom  and  clean-out  doors  at  the 
lower  side.  The  gas  enters  from  the  sec¬ 
ondary  shell  through  a  brick  lined  con¬ 
nection  into  a  large  cast  iron  dip  pipe. 
In  the  wash  are  two  4"  pipes  with  sprays 
directed  toward  the  bottom  of  the  box  to 
keep  any  lampblack  stirred  up.  The  over¬ 
flows  are  two  12"  pipes  inside  of  the  wash 
box  and  connected  outside  at  the  bottom 
to  a  manifold  discharging  into  a  concrete 
pit  outside  of  the  building. 

Air  is  supplied  by  a  Sturtevant  two- 
bearing  turbine-driven  blower,  duplicate 
units  being  provided  in  case  of  break¬ 
down  of  one. 

All  valves  are  operated  by  hydrau¬ 
lic  pressure,  reciprocating  steam-driven 


pumps  supplying  water  pressure  at  130 
lbs.  Oil  for  the  operation  of  the  set  is 
taken  from  a  tank,  holding  a  24-hour  sup¬ 
ply,  by.  reciprocating  steam  pumps,  the 
pressure  carried  being  100  lbs. 

Provision  is  made  for  heating  the  oil 
in  the  tank  and  also  after  leaving  the 
pump  in  case  heavy  fuel  is  used. 

Salt  water  from  the  dock  is  used  in  the 
wash  box,  primary  scrubber  and  Feld 
washer,  a  motor-driven  centrifugal  and 
turbine-driven  centrifugal  pump  being  in¬ 
stalled  for  this  service,  one  unit  being 
held  in  reserve  in  case  of  breakdown. 

All  valves  are  controlled  from  a  manu¬ 
ally  operated  Critchlow  nest  of  valves,  all 
necessary  pressure  gauges  and  oil  meters 
being  mounted  on  a  panel  above  the 
Critchlow  valves.  Blast  valves,  stack  and 
scrubber  valves  are  operated  directly 
through  the  Critchlow  nest.  Oil  and 
steam  to  the  several  spray  manifolds  are 
controlled  by  Mason  hydraulic  valves, 
these  valves  being  opened  or  closed  by 
the  operator  at  the  Critchlow  nest.  Foster 
governors  are  installed  after  the  Mason 
hydraulic  valves,  the  pressure  on  the  oil 
and  steam  sprays  being  regulated  by  ad¬ 
justing  the  Foster  governors,  the  adjust¬ 
ing  screws  on  the  Foster  governor  dia¬ 
phragms  being  extended  up  to  the  operat¬ 
ing  table  at  the  Critchlow  valve  nest.  The 


Operating  desk  and  gauge  board 
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Critchlow  valves  are  provided  with  an  in¬ 
terlock  preventing  opening  of  stack  valve 
or  blast  valves  during  the  gas-making  pe¬ 
riod  and  also  preventing  the  opening  of 
make  oil  and  steam  valves  during  the 
blowing  period. 

The  primary  scrubber  is  a  steel  shell 
12'-0"  diam.,  40'-0"  high,  filled  with 
board  slat  scrubbing  trays,  gas  entering 
at  the  bottom  from  the  wash  box  and 
leaving  at  the  top.  Cooling  water  is 
sprayed  in  at  the  top  and  a  water  and 
tar  overflow  seal  is  provided  at  the  bot¬ 
tom. 

The  Feld  washer  is  8'-0"  diam.,  24'-0" 
high  and  is  divided  into  four  sections  at 
the  bottom  for  scrubbing  the  gas  with 
water,  then  a  still  section,  then  two  oil 
sections  for  scrubbing  the  gas  with  oil, 
the  oil  going  back  to  the  tank  supplying 
oil  to  the  sprays  on  the  oil  gas  set  to  be 
used  over  again.  From  the  Feld  washer 
the  gas  goes  to  water-cooled  tubular  con¬ 
densers  and  then  to  the  relief  holder.  The 
oil-washing  sections  were  provided  to  re¬ 
move  naphthalene,  of  which  there  is  a 
good  deal  made  in  the  oil-gas  set. 


From  12  to  24  lbs.  of  lampblack  per 
1,000  cu.ft  of  gas  is  made  and  practically 


Oliver  filter  and  lamp  black  conveyor 


all  of  this  is  taken  out  by  the  wash  box, 
the  lampblack  being  discharged  with  the 
wash  box  circulating  water.  This  lamp¬ 
black  must  be  separated  from  the  circulat¬ 
ing  water  before  water  can  be  discharged 
to  the  dock  and  for  this  purpose  an 
Oliver  continuous  filter  is  provided.  This 
filter  is  a  wood  drum  8'-0"  diameter  by 
12'-0"  long  provided  with  trunnions  at 
the  ends  for  rotation  in  a  concrete  tank  to 
which  the  mixture  of  lampblack  and 
water  is  pumped,  the  lower  half  of  the 
wood  drum  being  submerged  in  the  mix¬ 
ture  of  lampblack  and  water.  The  sur¬ 
face  of  the  drum  is  covered  with  a  wood 
grating  and  on  the  top  of  this  is  wired 
a  canvas  cover.  The  surface  of  the 
drum  under  the  wood  grating  is  con¬ 
nected  by  1%"  brass  piping  at  various 
points  with  rotary  valves  at  the  trunnions. 
As  the  drum  rotates  a  vacuum  from  a 
Nash  Vacuum  pump  is  applied  to  the 
surface  of  the  drum  through  a  baro¬ 
metric  column,  the  water  going  through 
the  canvas  cover,  leaving  the  lampblack 
on  the  canvas.  As  the  lampblack  is  car¬ 
ried  around  on  the  upper  half  of  the 
drum  the  lampblack  cake  is  partially  dried 
by  the  air  drawn  through  it  before  being 
scraped  off  onto  a  conveyor  belt  carrying 
the  lampblack  to  the  storage  pile.  The 
clear  water  is  discharged  through  the 
barometric  column  to  the  dock. 


Operation 

After  the  brick  work  has  been  brought 
up  to  about  1200  deg.  F.  with  either  wood 
or  an  oil  burner,  introduced  through  the 
bottom  door  of  the  primary  generator,  all 
side  doors  on  the  shell  are  sealed  up  and 
a  few  small  bundles  of  wood  thrown  in 
the  top  of  the  primary  generator  through 
the  door  on  the  blast  tee.  This  door  is 
then  closed,  a  small  amount  of  air  blast 
admitted,  and  heating  oil  is  sprayed  in, 
care  being  taken  to  see  that  the  oil  is 
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ignited  and  continues  burning.  After  the 
brick  is  brought  up  to  the  proper  gas¬ 
making  temperature  the  heating  oil  and 
blast  is  shut  off,  stack  valve  closed  and 
steam  admitted  to  the  top  of  both  primary 
and  secondary  generators  for  about  one 
minute  before  admitting  make  oil.  Make 
oil  is  then  sprayed  in  through  primary 
and  secondary  make  oil  burners  at  a  rate 
of  about  25  gallons  per  minute  for  the 
primary  make  oil  and  15  gals,  per  minute 
for  the  secondary  oil,  the  steam  admitted 
at  the  beginning  of  the  run  being  left  on. 
The  make  oil  rates  are  varied  according 
to  the  heats  in  the  checkerbrick,  and  the 
quality  of  the  gas,  the  length  of  the  run 
being  about  ten  minutes,  the  first  1  to  1^4 
minutes  being  steam  alone  to  react  with 
any  carbon  deposited  on  the  brick  from 
previous  runs  and  the  last  2  to  3  minutes 
of  the  run  being  steam  only  to  purge  the 
oil  gas  out  of  the  machine  and  also  to 
combine  with  carbon  deposited.  At  the 
end  of  the  run,  oil  and  steam  being  shut 
off,  the  stack  is  opened,  air  admitted  to 
the  top  of  the  primary  generator  and 
heating  oil  turned  on  for  a  heating  period 
which  usually  lasts  10  minutes. 


I 

Description  of  Portland  Plant 

The  generating  plant  of  the  Portland, 
Oregon,  Gas  Co.,  consists  of  generators 
of  the  single  shell  of  straight  shot  type, 
each  shell  being  20'-0"  diam.  by  30'-6" 
high  lined  with  asbestos  and  fire  brick  to 
an  internal  diameter  of  17'-3".  On  the 
sides  near  the  bottom  are  blast  and  oil 
spray  connections  and  also  a  36"  diameter 
gas  offtake  nozzle.  A  34"  stack  valve  op¬ 
erated  by  hydraulic  cylinder  is  located  at 
the  top.  The  checkerbrick  filling  the  shell 
is  supported  on  13  arches  which  span  half 
the  width  of  the  machine  and  rest  in  the 
center  on  a  wall  extending  across  the  ma¬ 
chine.  At  the  top  of  the  shell  are  located 


the  sprays  used  for  introducing  the  make 
oil. 

The  wash  boxes  are  of  hopper  bottom 
construction  and  are  supported  above  the 
yard  level  on  steel  columns.  The  dip  pipe 
is  24"  diameter  and  extends  into  the 
wash  box  far  enough  to  give  a  minimum 
seal  of  10". 

The  primary  scrubbers  are  10  ft.  in 
diameter,  28  ft.  high,  supported  on  steel 
columns  and  are  constructed  with  conical 
bottoms.  The  inlet  and  two  outlet  con¬ 
nections  are  24"  diameter  and  are  ar¬ 
ranged  to  pass  the  gas  either  to  the  sec¬ 
ondary  scrubbers  or  directly  to  the  relief 
holder.  Water  is  admitted  at  the  top 
through  sprays  and  drained  at  the  bottom 
to  a  seal. 

One  final  or  secondary  cooling  scrubber 
is  provided  to  handle  the  gas  from  each 
pair  of  scrubbers.  They  are  of  the 
same  size  and  construction  as  the  primary 
scrubbers  and  are  filled  with  wooden 
trays. 

The  gas  passes  from  the  secondary 
scrubber  to  an  oil  scrubber  10  ft.  diam. 
by  30  ft.  high  filled  with  wooden  trays. 
Oil  from  the  main  oil  pumps  in  the  gen¬ 
erator  house  is  sprayed  in  at  the  top  at 
a  rate  of  5  gal.  per  1,000  cu.ft  of  gas 
passed  and  is  drained  out  at  the  bottom 
to  an  underground  tank  from  which  it  is 
pumped  to  the  main  storage  tank  for  use 
again  in  the  gas  machine. 

After  leaving  the  oil  scrubbers  the  gas 
is  passed  by  exhausters  through  purifying 
boxes  and  station  meter  to  the  storage 
holders. 


The  following  data  consists  in  a  collec¬ 
tion  of  results  of  various  oil  gas  plants : 
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OIL  GAS  STATISTICS 


Single  Shell  Machines 

Plant  A 

Plant 

Plant 

Plant 

June  1921 

B 

C 

D 

Average  quality  of  gas,  B.t.u. 

533 

533 

550 

570 

Total  gas  made,  M.  cu.ft. 

45,463 

3,939.3 

716 

3,888,952 

Average  make  per  day 

745 

Average  make  per  hour 

52.9 

85.5 

101.5 

Average  daily  operating  time, 

hrs.  14.08 

(45]E4  total) 

7.0 

Heat  Oil,  gals,  per  M. 

1.18 

1.05 

0.71 

Make  Oil,  gals,  per  M. 

7.35 

7.14 

6.87 

Total  Oil,  gals,  per  M. 

8.53 

8.19 

7.58 

9.15 

Lampblack,  lbs.  per  M. 

20.1 

23.0 

25.0 

Tar,  lbs.  per  M. 

3.61 

0.75  gal. 

0.2  gal, 

B.t.u.  in  gas  per  gal.  total  oil 

62,500 

65,080 

72,560 

62,295 

Per  cent  overall  efficiency: 

B.t.u.  in  gas 

43.0 

43.7 

48.9 

42.2 

B.t.u.  in  total  oil 

Average  Gas  Analysis. 

co2 

1.3 

2.0 

2.6 

1.04 

C„H,  \ 

CnH2n  j 

4.2 

4.0 

3.5 

5.12 

o2 

0.7 

0.3 

0.2 

0.53 

CO 

8.2 

11.8 

10.2 

7.04 

h2 

54.0 

54.0 

50.8 

60.29 

ch4 

24.1 

23.6 

27.6 

24.88 

n2 

7.5 

4.3 

5.1 

1.10 

100.0 

100.0 

100.0 

100.00 

Calculated  B.t.u. 

529.5 

533.77 

548 

572.88 

Average  Specific  Gravity 

0.391 

0.411 

0.430 

0.3365 

OIL  GAS  STATISTICS 


Two  Shell  Machines 

Plant  E  Plant  F 

1924  1924 

Plant  G 
1921 

Plant  H 
Jan.,  1920 

Average  quality  of  gas 

551 

549 

537 

573 

Total  gas  made  M.  cu.ft. 

178,431.3 

95,438 

1,164 

Average  make  per  day 

1,351.7 

1,564 

166.3 

Average  make  per  hour 

107.6 

90.66 

17.7 

Average  daily  operating  hrs. 

12.3 

17.25 

9.22  ’ 

Heat  Oil,  gals,  per  M 

1.16 

0.98 

0.91 

1.65 

Make  Oil,  gals,  per  M 

7.54 

6.58 

6.845 

7.34 

Total  Oil,  gals,  per  M 

8.70 

7.56 

7.755 

8.99 

Lampblack  lbs.  per  M 

24.7 

13.0 

12.57 

Tar,  lbs.  per  M 

2.0 

3.65 

B.t.u.  in  gas  per  gal.,  total  oil 

63,333 

72,606 

69,245 

63,666 

Per  cent  overall  efficiency: 

B.t.u.  in  gas 

46.0% 

50.2% 

47.20% 

43.0% 

B.t.u.  in  total  oil 

Average  Gas  Analysis. 

2.8 

co2 

2.45 

4.3 

c6h6  l 

CnH2n  j 

3.38 

3.6 

2.7 

o2 

0.52 

0.4 

0.1 

CO 

6.08 

11.1 

10.6 

h2 

54.81 

50.2 

53.5 

ch4 

28;92 

26.1 

27.0 

n2 

3.84 

4.3 

3.3 

100.00 

100.0 

100.0 

Calculated  B.t.u. 

560.6 

549 

535 

Average  Specific  Gravity 

0.430 

0.456 

0.391 
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In  order  to  place  companies  on  a  com¬ 
parative  basis,  a  tabulation  has  been  made 
to  show : — 

1st.  The  thermal  efficiency  of  the  dif¬ 
ferent  companies. 

2nd.  The  total  weight  of  the  products 
obtained  with  1,000  cu.ft.  of  gas  which 
act  as  a  check  on  the  data  submitted.  One 
company  gave  .75  gal.  of  tar  per  1,000 
cu.ft.  This  was  interpreted  to  be  emul¬ 
sion  and  a  figure  of  .2  gal.  used. 

An  average  of  the  thermal  efficiency 
of  three  of  the  Straight  Shot  process 
plants  gives  73.3%.  An  average  of  three 
of  the  two  shell  process  plants  gives 
69.6%. 


Comparing  the  money  value  of  prod¬ 
ucts  on  a  basis  where  the  by-products 
have  a  ready  sale  and  the  volume  produc¬ 
tion  is  large  enough  to  warrant  their 
manufacture,  there  is  arrived  at  with  two 
of  the  larger  companies  as  a  difference  in 
sale  value  and  cost  of  oil  for  the  prod¬ 
ucts  with  1,000  cu.ft.  of  gas  using  the 
following  values : — 

Gas  $1.00  per  550,000  B.t.u.  Lamp¬ 
black  products  at  $15.00  per  ton  or 
$.0075  per  lb.  Tar  at  5$  per  gallon. 
Light  oil  at  20^  per  gallon.  Crude  oil  at 
4^  per  gallon. 


Straight  Shot  Process 

Tzvo  Shell  Process 

Gas 

1.03 

.99 

Lampblack 

.19 

.10 

Tar 

.01 

.01 

Light  Oil 

.04 

1.27 

1.10 

Crude  Oil 

.37 

.30 

Net  difference  in 

sale  value  of  products 

.90 

.80 

Steam  used  in  the  process  has  not  been 
figured,  however  it  is  understood  that  a 
little  more  is  required  in  the  two  shell 
method. 


Leaving  out  all  by-products  and  using 
the  total  oil  per  1,000  at  8.90  for  the 
Straight  Shot  Process,  without  light  oil 
recovery,  there  is  arrived  at — 


Straight  Shot  Process 

Two  Shell  Process 

Gas 

1.03 

.99 

Crude  Oil  Cost 

.36 

.30 

Net  difference  in 

sale  value  of  products  .67 

.69 
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WITH  1,000  CU.  FT.  OF  PURIFIED  GAS 


Plant  A 

Plant  D 

B.t.u.  content  of  oil 

1,261,400 

1,353,0 77 

B.t.u.  of  gas 

B.t.u.  of  lampblack 
B.t.u.  of  tar 

B.t.u.  of  light  oil 

533,000 

307,480 

59,565 

570,000 

370,000 

33,000 

32,110 

900,045 

1,005,110 

Thermal  Eff.  % 
Weight  of  products, 

71.3 

Making  Period 

74.0 

Making  Oil 

Gas 

Lampblack 

Tar 

57.8 

29.3 

20.1 

3.6 

65.5 

25.2 

25.0 

2.0 

1.7(L.O.) 

• 

53.0 

53.9 

Weight  Output 
Weight  Input 

91.5% 

82.1% 

In  the  following  comparisons  no  data 
was  available  for  all  companies  and  the 
following  assumptions  have  been  made : 
Weight  of  oil  7.87  per  gal. 

Heat  value  per  lb.  of  oil  18,790  B.t.u. 


Heat  value  per  lb.  lamp¬ 
black 

Value  lb.  of  tar 
Weight  of  tar 


14,800  B.t.u. 
16,500  B.t.u. 

10  lbs.  per  gal. 


(Cont.)  WITH  1,000  CU.  FT.  OF  PURIFIED  GAS 


Plant  E 

Plant  F 

Plant  G 

Plant  H 

B.t.u.  content  of  oil 

1,286,530 

1.117,950 

1,145,786 

1,363,400 

B.t.u.  of  gas 

B.t.u.  of  Lampblack 

B.t.u.  of  Tar 

551,000 

365,560 

549,000 

192,400 

33,000 

537,000 

186,036 

60,225 

573,000 

915,560 

774,400 

783,261 

Thermal  Efficiency  % 

71.3 

69.2 

68.4 

Weight  of  Products  Making  Period 

Making  Oil  59.3 

Gas  32.2 

Lampblack  24.7 

Tar 

51.8 

34.2 

13.0 

2.0 

53.9 

29.0 

12.6 

3.6 

56.9 

49.2 

45.2 

Weight  Output 

Weight  Input 

96.1% 

94.7% 

83.9% 
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REPORT  ON  CHRISMAN 
DOWN  RUN  PROCESS 


H.  K.  Seeley,  The  United  Gas  Improvement  Co.,  Philadelphia,  Pa. 


Theoretical  Discussion  . H.  K.  Seeley 

*  Results  at  Reading,  Pa . L.  W.  Seltzer 

Results  at  Des  Moines  and  Sioux  City,  Iowa . H.  K.  Seeley 

*Paper  presented  at  Pennsylvania  Gas  Association  Meeting,  December  4,  1924. 
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THEORETICAL  DISCUSSION  OF  THE  CHRISMAN  DOWN  RUN 

PROCESS 


Table  Showing  Saving  in  B.t.u. ’s  Possible  by  the  Chrisman  Down  Run 
Process  as  Compared  to  the  Ordinary  Method  of  Operating 


Assumptions: 

Ordinary 

Method 

Down  Run 
Method 

Temperature  Blast  Gases  leaving  set 

Temperature  of  Carburetted  Gas  leaving 

1320° 

1320° 

superheater 

1320° 

1320° 

Temperature  Blue  Gas  leaving  base  of  Generator 

on  Down  Run 

350° 

Oil  per  M 

3.0  gals. 

3.0  gals. 

Steam  per  M 

36  lbs. 

36  lbs. 

Oil  gas  per  gallon  =  67.5  cu.ft. 

Steam  decomposed  22.5  lbs.  per  M  of  Blue  Gas 

60%  Blue  Gas  made  on  down  run 

Down  run  steam  60%  of  total 

Oil  gas  per  M  =  3  X  67.5  cu.ft.  =  202.5  cu.ft. 

Blue  gas  per  M  (by  difference)  =  797.5  cu.ft. 


1000.0  cu.  ft. 

Up  run  Blue  Gas  =  797.5  X  -40  =  319  cu.ft. 

Down  run  Blue  Gas  =  797.5  X  -60  =  478.5  cu.ft. 

Sensible  Heat  removed  from  the  carburetter  and  superheater  by  gases  during 
the  down-run  portion  of  the  run  under  the  ordinary  method  of  operating  is  as  fol¬ 
lows  : — 

Blue  gas,  down  run  478.5  X  .0207  X  (1320  —  350)  =  9608  B.t.u. 

Excess  steam,  down  run  (36  X  -6 —  (.478  X  22.5)  ) 

X  .5  X  (1320  —  350)  =  5262 


Total  heat  removed  from  carburetter  and  superheater  14,870  B.t.u. 


The  above  calculations  show  roughly 
the  quantity  of  heat  removed  from  the 
carburetter  by  the  down  run  gases  in  or¬ 
dinary  operation  per  M  of  gas  made.  If 
it  were  only  necessary  to  burn  fuel,  the 
B.t.u.  content  of  which  is  equal  to  this 
quantity,  then  the  saving  of  generator 
fuel  possible  by  use  of  the  Chrisman 
Down  Run  Method  over  the  ordinary 
method  would  be  equal  to  this  quantity, 
14,870  B.t.u. ’s  divided  by  the  heating 
value  of  the  fuel.  For  ordinary  generator 
fuels  this  would  vary  from  one  to  one 
and  one-half  pounds  per  M. 


But  in  order  to  reheat  the  carburettor 
brick  work  up  to  the  proper  working 
temperature,  there  is  but  one  source  of 
heat  available,  namely — the  generator  fire 
and  in  utilizing  this  source,  two  relatively 
inefficient  processes  are  necessary.  First, 
the  fuel  must  be  burned  and  second  the 
heat  in  the  products  of  combustion  must 
be  transferred  to  the  brick  work  of  the 
carburetter.  No  data  is  available  to  show 
just  what  efficiency  these  two  processes 
taken  together  amounts  to  but  the  fuel 
saving  actually  obtained  in  the  plants 
where  the  Chrisman  Down  Run  Method 
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has  been  used  indicates  that  this  figure 
must  be  somewhere  between  30%  and 
50%.  Thus,  where  under  the  ordinary 
method  of  operating  but  14,870  B.t.u.’s 
per  M  of  gas  made  are  actually  removed 
from  the  carburetter  and  superheater  by 
the  down  run  gases,  it  requires  the  com¬ 
bustion  of  fuel,  the  heating  value  of 
which  amounts  to  from  two  to  three 
times  this  quantity,  in  order  to  replace  the 
heat  removed. 

In  the  Chrisman  Down  Run  Method, 
the  down  run  gases  are  taken  from  the 
base  of  the  generator  directly  to  the  wash 
box.  Hence,  no  heat  is  removed  from 
the  carburetter  or  superheater  by  the  re¬ 
heating  of  these  gases  and,  of  course,  it 
is  not  necessary  to  replace  that  which  has 
not  been  removed.  It  is,  therefore,  pos¬ 
sible  to  bring  the  temperature  of  these 
vessels  up  to  the  proper  working  point 
with  a  shorter  blowing  period.  Experi¬ 
ence  has  shown  that  with  the  usual  fuels, 
a  saving  of  from  two  to  three  pounds, 
per  M  of  carburetted  water  gas  made, 
over  the  ordinary  method  of  operating, 
can  be  made  by  use  of  the  Chrisman 
Down  Run. 

Since  the  use  of  the  Chrisman  Down 
Run  Process  produces  no  change  what¬ 
ever  in  the  conditions  in  the  carburetter 
and  superheater  the  saving  in  the  gener¬ 
ator  fuel  required  per  M  of  gas  made 
is  obtained  without  loss  of  oil  efficiency. 

Due  to  the  fact  that  less  heat  must  be 
put  into  the  carburetter  and  superheater 
during  the  blowing  period,  this  period 
can  be  shortened  appreciably  and  while 
the  make  per  run  is  not  increased,  the 
shortening  of  the  cycle  permits  more 
runs  per  hour  or  day  and  this  results  in 
a  marked  increase  in  hourly  and  daily 
capacity  of  the  machine. 

Upon  sets  equipped  with  waste  heat 
boilers,  operating  with  blast  gases  only, 


there  is  no  appreciable  change  in  the  ca- 
pacity  of  the  boiler.  The  blast  gases 
leave  the  superheater  and  enter  the  boiler 
at  exactly  the  same  temperature  as  when 
operating  with  the  ordinary  method.  The 
slight  decrease  in  the  volume  of  these 
gases,  per  M  of  gas  made,  is  compen¬ 
sated  by  the  increase  in  the  gas  made  so 
that  the  steam  output  per  hour  or  day 
remains  practically  the  same. 

When  waste  heat  boilers  using  both  the 
blast  and  the  illuminating  gases  are  used, 
the  installation  of  the  Chrisman  Down 
Run  results  in  a  somewhat  reduced  ca¬ 
pacity  being  obtained  from  the  boiler. 

It  is  roughly  calculated  that,  with  com¬ 
bination  boilers  of  this  type,  40%  of  the 
steam  is  generated  by  heat  from  the  il¬ 
luminating  gases  and  60%  by  heat  from 
the  blast  gases.  Since  in  the  Chrisman 
Down  Run  Process  roughly  one-half  of 
the  illuminating  gases  do  not  pass  through 
the  boiler,  the  heat  contained  in  these 
gases  as  they  leave  the  superheater  in  the 
ordinary  method  of  operating  is  not 
available  for  steam  generation.  Thus, 
the  capacity  of  the  boiler  is  reduced  by 
approximately  one-half  of  40%  or  20%. 

This  somewhat  reduces  the  available 
saving  possible  by  the  use  of  the  Chris¬ 
man  Down  Run  but  by  no  means  elimi¬ 
nates  it  entirely.  Actually,  the  increase 
in  the  plant  boiler  fuel,  due  to  the  re¬ 
duced  capacity  of  the  waste  heat  boiler 
is  slightly  more  than  one-half  the  saving 
in  generator  fuel,  figured  on  the  basis  of 
pounds  per  M.  However,  boiler  fuel  can 
usualy  be  purchased  at  a  much  cheaper 
rate  than  the  fuel  used  in  the  generators. 
Again  speaking  very  generally,  it  can  be 
said  that  a  plant  having  combination  blast 
and  illuminating  gas  waste  heat  boilers 
can  effect  a  saving  in  the  cost  of  fuel  of 
from  60%  to  75%  of  the  saving  possible 
to  plants  not  so  equipped,  by  the  installa¬ 
tion  of  the  Chrisman  Down  Run  Process. 
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RESULTS  AT  READING,  PA.,  OF  THE  CHRISMAN  DOWN  RUN 

PROCESS* 


By  L.  W.  Seltzer,  Engineer ,  Consumers’  Gas  Company,  Reading,  Pa. 


The  Chrisman  Down  Run  Process 
developed  under  the  direction  of  C.  S. 
Chrisman,  of  The  U.  G.  I.  Contracting 
Company,  and  applied  to  a  carburetted 
water  gas  set,  is  a  design  by  which  all  the 
gas  made  on  the  down  run  is  taken  from 
the  bottom  of  the  generator  and  led  to 
some  point  beyond  the  superheater  but 
ahead  of  the  wash  box,  thus  making  the 
down  run  gases  bypass  the  carburetter 
and  superheater.  It  is  a  well-known  fact 
that  the  gases  made  on  the  down  run 
leave  the  generator  at  a  very  much  lower 
temperature  than  either  the  blast  or  the 
up  run  gases,  and  that  this  temperature 
is  far  below  that  required  in  the  car¬ 
buretter  and  superheater  for.  efficient  oil 
results.  Having  these  comparatively  cool 
gases  bypass  the  carburetter  and  super¬ 
heater  prevents  the  unnecessary  abstrac¬ 
tion  of  heat  from  the  checker  brick,  and 
with  this  cooling  effect  reduced,  the  cor¬ 
rect  temperature  for  proper  oil  fixing  can 
be  maintained  with  a  decreased  fuel  con¬ 
sumption.  For  the  purpose  of  properly 
carburetting  the  gas  it  becomes  necessary, 
with  this  process,  to  use  oil  only  during 
the  up  run. 

The  Consumers’  Gas  Company  in 
Reading  has  been  using  this  method  of 
gas  making  for  several  months,  with  a 
decrease  of  from  2  to  3  pounds  per  M 
in  generator  fuel.  The  table  below  gives 
the  results  obtained  for  one  month  prior 
to  the  installation  of  the  Chrisman 
Process  and  for  three  months  subsequent 
to  starting  its  use.  The  fuel  used  through¬ 
out  the  two  periods  was  practically  the 
same,  namely,  beehive  oven  coke  from 


the  Pittsburgh  district.  Typical  analysis 
of  this  fuel  is  as  follows: 


Moisture  . 66 

Volatile  .  2.69 

Fixed  Carbon  .  84.63 

Ash  . 12.02 

Fusing  point  of  ash  .  2300 

Sulphur  . 69 


This  fuel  is  what  might  be  described  as 
decidedly  “temperamental.”  In  other 
words,  slight  variations  in  operating  con¬ 
ditions  give  greater  variations  in  final  re¬ 
sults  than  the  usual  experience  with  coal 
or  other  cokes  might  lead  one  to  expect. 
For  instance,  it  has  been  found  that  the 
results  are  influenced  greatly  by  what 
part  of  the  run  is  down.  With  most 
fuels,  the  results  are  only  influenced  in 
this  respect  by  the  proportion  of  down 
run  and  not  by  whether  the  down  run 
comes  in  the  first,  middle  or  last  part  of 
the  run.  With  this  fuel,  best  results  were 
obtained  by  making  the  down  run  first. 

The  equipment  at  Reading  consists  of 
three  8-foot  6-inch  sets,  all  equipped  with 
U.  G.  I.  Model  “A”  automatic  controls. 
To  one  set  is  attached  a  U.  G.  I.  waste 
heat  boiler,  through  which  both  illumi¬ 
nating  and  blast  gases  pass,  and  naturally 
as  much  of  the  gas  as  possible  is  made  on 
this  set. 

In  the  Chrisman  Down  Run  Process, 
theoretically,  no  changes  should  have  been 
required  in  the  actual  operation  of  the 
generator,  but  in  actual  practice,  this  was 
not  quite  true.  Due  to  the  absence  of  the 
cooling  effect  from  the  blue  gas  made 
during  the  down  run,  the  heats  in  the 
carburetter  and  superheater  tended  to 


Paper  read  at  Pennsylvania  Gas  Association  Meeting,  Dec.  4,  1924. 
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rise  and  some  readjustment  of  the  cycle 
had  to  be  made  to  take  care  of  this.  The 
care  of  the  generator  is  of  the  greatest  im¬ 
portance  at  all  times,  and  using  this  meth¬ 
od  of  operation  it  becomes  of  even  great¬ 
er  importance.  The  quantities  arrived  at 
after  years’  experience  for  properly  bal¬ 
ancing  a  set  had  to  be  modified.  The 
question  of  heats  for  fixing  the  oil  were 
no  longer  the  final  criterion  for  the  proper 
operation  of  the  set.  If  the  same  length  of 
blow  as  formerly  was  used,  the  heats 
were  too  high  and  naphthalene  began 
showing.  On  the  other  hand,  if  the  blow 
was  reduced  too  much,  the  generator  fire 
suffered,  and  the  quality  and  quantity  of 
the  blue  gas  from  the  generator  showed 
it.  Only  continuous  experimenting  showed 
the  proper  figures  for  balancing  the  sets. 

Before  the  Chrisman  Down  Run  Pro¬ 
cess  was  installed,  the  plant  operated  on  a 
3.9  minute  cycle,  with  a  50  per  cent  blow 
and  50  per  cent  run.  After  installing  the 
Down  Run  Process,  it  was  found  that  the 
set  was  better  and  properly  balanced  with 
a  3.9  minute  cycle,  with  45  per  cent  blow 
and  55  per  cent  run.  This  extremely  short 
cycle  is  only  obtainable  with  automatically 
controlled  sets.  With  the  automatic  con¬ 
trol  the  smallest  division  of  blow  and  run 
can  be  maintained  for  the  proper  balance 
while  operating  under  these  new  condi¬ 
tions.  The  same  amounts  of  air  and  steam 
per  minute  were  used  before  and  after  the 
change. 

It  is  thus  seen,  that,  due  to  not  taking 
the  cold  down  run  gases  through  the 
carburetter  and  superheater,  less  blow  is 
necessary,  which  makes  the  saving  in 
generator  fuel. 

Inasmuch  as  the  blue  gas  made  on  the 
down  run  bypassed  the  checker  brick,  it 
became  necessary  to  inject  all  the  oil  dur¬ 
ing  the  up  run. 

Due  to  a  short  two  months’  contract 
for  oil  of  a  different  and  poorer  grade, 


we  are  unable  to  give  comparative  figures 
of  oil  results  for  the  two  methods  of  op¬ 
eration.  The  oil  used  during  the  first 
period,  without  the  Chrisman  Process, 
was  of  37°  Be,  with  more  than  80  per¬ 
cent  classed  as  burning  oil,  distilling  over 
at  600°  or  lower,  while  during  most  of 
the  latter  period  the  oil  was  about  30° 
Be,  with  only  about  60  per  cent  burning 
oil.  Again  enriching  during  the  up  run 
led  to  much  experimenting.  The  oil  had 
to  be  run  in  at  approximately  twice  the 
former  rate.  Adjusting  the  cycle  so  as 
to  obtain  the  maximum  purge  possible 
was  another  item  of  experimentation. 

No  change  whatever  was  made  in  the 
labor  except  such  as  would  ordinarily  be 
required  for  a  short  while  after  making 
radical  changes  in  operating  conditions. 
This  additional  labor  was  usually  only  the 
supervision  of  a  cadet  engineer. 

The  capacity  during  the  last  month, 
operating  under  the  Chrisman  Process, 
was  materially  increased  over  the  one 
month  operating  without  it.  The  decrease 
for  the  other  two  months  can  be  attrib¬ 
uted  partly  to  the  reduction  that  can  be 
expected  with  continual  changes  of  condi¬ 
tions  while  operating,  and  partly  to  the 
fact  that  the  blowing  plant  was  not  quite 
adequate  for  some  time  while  the  posi¬ 
tive  blower  was  being  overhauled.  Ac¬ 
cording  to  the  steam  meters  installed 
there  was  no  increase  in  steam  due  to  the 
change  in  operating,  though  it  has  been 
about  definitely  decided  that  this  particu¬ 
lar  coke  requires  more  steam  than  most 
cokes  or  anthracite. 

The  boiler  fuel  has  been  purposely 
omitted  from  the  table.  Inasmuch  as  both 
tests  were  made  at  a  time  of  the  year 
when  neither  holder  nor  other  heating 
was  in  use,  a  very  natural  question  would 
be  what  results  were  obtained  in  regard 
to  this  item. 
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The  steam  conditions  in  Reading  are 
somewhat  different  from  those  in  most 
plants.  As  stated  before,  one  set  is 
equipped  with  a  waste  heat  boiler;  the 
coal-fired  boiler  in  use  most  of  the  time  is 
one  equipped  to  burn  the  low  grade  an¬ 
thracite  washings  recovered  from  the 
Schuylkill  River.  All  the  results  of  the 
run  made  without  the  Chrisman  Process 
were  made,  operating  only  these  two  boil¬ 
ers — namely,  the  waste  heat  boiler  and 
the  one  burning  river  coal.  With  the 
Chrisman  Process  in  use,  the  down  run 
gases,  due  to  the  local  layout,  bypassed 
the  waste  heat  boiler  as  well  as  the  car¬ 
buretter  and  superheater.  Then  too,  dur¬ 
ing  the  latter  period,  the  boiler  equipped 
to  burn  the  river  coal  was  let  down  for 
overhauling.  This  required  the  operation 
of  hand-fired  boilers  using  bituminous 
coal,  and  with  these  boilers  in  service 
the  boiler  fuel  showed  a  decrease.  Dur¬ 
ing  the  latter  part  of  the  test,  due  to  the 
construction  and  the  overhauling  of  plant 
equipment,  it  became  necessary  to  esti¬ 
mate  the  weights  of  boiler  fuel.  It  is  not 
the  writer’s  belief  that  a  paper  of  this 
nature  should  embody  estimated  results 
nor  results  that  might  appear  illogical 
without  some  detailed  explanation. 

The  results  obtained  during  October 
are  from  almost  constant  operating  con¬ 
ditions.  Very  little  experimenting  was 
done.  At  the  present  time  the  sets  are 
operating  about  as  follows :  The  length 
of  cycle,  the  minimum  obtained  with  the 
automatic  control  is  about  3.9  minutes  di¬ 
vided  into  approximately  45  per  cent  blow 
and  55  per  cent  run.  About  45  per  cent 
of  the  run  is  down.  The  hot  valves  are 
reversed  as  soon  as  the  stack  closes  and 
the  down  run  comes  first.  The  oil  is 
turned  on  as  soon  as  the  hot  valve  comes 
up  and  is  run  in  as  fast  as  possible  so  as 
to  give  as  long  a  period  for  purging  the 


set  of  oil  gas  as  can  be  obtained.  Air 
purge  at  the  end  of  the  run  is  also  used 
but  the  sets  are  equipped  so  that  no  steam 
enters  the  set  during  the  air  purge. 

Down-Run  Results  at  Reading 

Without  Chrisman  Process 

June 

Gas  made .  75,786  M 

Gen.  Fuel  Per  M  .  32.34  lbs. 

B.t.u .  526 

Make  run  .  5,328 

Make  per  set  hour  .  70,240 

Make  per  24  hours  .  1,690  M 


With  Chrisman  Process 


Gas  made 

•  •  •  • 

AUGUST 

71,360  M 

SEPT. 

78,914  M 

OCT. 

74,016  M 

Gen.  Fuel  Per 
M . 

29.65  lbs. 

29.98  lbs. 

29.14  lbs. 

B.t.u . 

•  •  •  • 

526 

522 

524 

Make  run 

•  •  •  • 

5,235 

5,408 

5,235 

Make  per 
hour  . . , 

set 

68,600 

67,850 

74,200 

Make  per 
hours  . . 

24 

1,647  M 

1,628  M 

1,780  M 

A  paper  of  this  nature  would  hardly  be 
complete  without  some  expression  from 
the  writer  of  what  might  be  expected  with 
such  an  installation  under  conditions  dif¬ 
ferent  from  Reading.  Reading  installed 
this  process  with  only  the  idea  of  saving 
generator  fuel.  Their  expectation  has 
been  realized,  and  in  addition,  some  things 
that  were  unexpected,  such  as  the  in¬ 
creased  capacity  with  no  increase  in  labor 
cost  or  maintenance.  It  has  been  shown 
that  the  generator  fuel  has  been  reduced 
2  to  3  pounds.  With  anthracite,  other 
cokes,  or  even  a  mixture  of  bituminous 
coal  with  either,  a  similar  saving  might 
be  expected.  The  steam  consumption  per 
M  of  gas  should  be  the  same,  as  the  op¬ 
eration  of  the  generator  is  not  changed 
greatly.  The  labor  should  not  be  increased. 
In  the  case  of  Reading,  the  capacity  is 
now  being  increased.  -The  question  of  in¬ 
crease  or  decrease  in  oil  depends  entirely 
on  the  character  of  the  oil  used,  whether 
it  can  be  efficiently  vaporized  at  as  rapid 
a  rate  as  necessary  under  this  system. 
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This  paper  deals  with  the  experience  of 
a  single  plant  using  one  kind  of  fuel,  and 
operating  for  a  comparatively  short  time. 
The  results  obtained  so  far  -are  very 


gratifying.  They  are  the  results  obtained 
during  normal  operation  and  not  those 
obtained  under  so-called  “test”  conditions. 
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RESULTS  AT  DES  MOINES  AND  SIOUX  CITY,  IOWA 

H.  K.  Seeley 


RESULTS  OBTAINED  USING  CHRISMAN  DOWN  RUN  PROCESS 


DES  MOINES 

Results  with  Results  without 

SIOUX  CITY 

Results  with  Results  without 

“Downrun 

“Downrun 

“Downrun 

“Downrun 

Process” 

Process” 

Process” 

Process” 

Size  sets  . 

10'6" 

10'6" 

9'0" 

9'0" 

Period  of  results  . 

7  weeks 

1  month 

9  weeks 

1  month 

Date . 

Starting 

11/30/24 

March,  1924 

Starting 

10/19/24 

May,  1923 

Kind  of  generator  fuel  . 

100% 

100% 

100% 

100% 

Warren  Coke 

Warren  Coke 

Warren  Coke 

Warren  Coke 

Grade  of  oil  . 

Fair 

Fair 

Fair 

Fair 

Made  per  day — cu.ft . 

3122  M 

2897  M 

1957  M 

1775  M 

Generator  fuel  per  M — lbs.  . . 

28.68 

32.28 

28.54 

30.76 

Oil  per  M — gals . 

3.01 

3.16 

3.01 

3.00 

B.t.u . 

562 

560 

550 

550 

B.t.u.  per  gal. — oil  . 

106.500 

102,000 

102,500 

103,000 

Make  per  set  hour — cu.ft . 

154,634 

141,687 

103,324 

93,693 
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UNCARBURETTED 
WATER  GAS  SECTION 


H.  C.  Blackwell,  Chairman,  Union  Gas  and  Electric  Co., 

Cincinnati,  Ohio 


Results  from: 

Iroquois  Gas  Corporation,  Buffalo,  N.  Y. 

Elmira  Water,  Light  &  Railroad  Co.,  Elmira,  N.  Y. 
Empire  Gas  &  Electric  Co.,  Geneva,  N.  Y. 

Republic  Light,  Heat  &  Power  Co.,  Tonawanda,  N.  Y. 
Louisville  Gas  &  Electric  Co.,  Louisville,  Ky. 

Equitable  Gas  Company,  Elrama,  Pa. 

Union  Gas  &  Electric  Co.,  Cincinnati,  Ohio 
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REPORT  OF  THE  UNCARBURETTED  SECTION  OF  THE 

WATER  GAS  COMMITTEE 


H.  C.  Blackwell,  Chairman,  Cincinnati,  Ohio 


The  committee  report  that  of  the  9 
gas  companies  of  which  they  know  that 
are  engaged  in  the  manufacture  of  uncar- 
buretted  water  gas,  8  have  furnished  in¬ 
formation  in  answer  to  their  inquiries, 
namely : 

Iroquois  Gas  Corporation,  Buffalo,  N. 
Y. 

Elmira  Water,  Light  &  Railroad  Co., 
Elmira,  N.  Y. 

Empire  Gas  &  Electric  Co.,  Geneva,  N. 
Y. 

Republic  Light,  Heat  &  Power  Co., 
Tonawanda,  N.  Y. 

Louisville  Gas  &  Electric  Co.,  Louis¬ 
ville,  Ky. 

Equitable  Gas  Co.,  Elrama,  Pa. 

Union  Gas  &  Electric  Co.,  Cincinnati, 
Ohio. 

Blue  gas  manufactured  by  the  Empire 
Gas  &  Electric  Company,  Geneva,  N.  Y., 
is  used  as  fuel  for  coke  ovens,  and  in  the 
case  of  the  Republic  Light,  Heat  &  Power 
Company,  Tonawanda,  N.  Y.,  a  9'  water 
gas  set  is  held  as  a  standby,  to  be  used  in 
case  of  interruption  to  the  gas  supply, 
now  being  purchased  by  that  Company 
from  coke  ovens.  All  other  companies, 
from  whom  they  have  secured  informa¬ 
tion,  are  using  the  gas  manufactured,  for 
mixing  with  natural  gas. 


to  augment  the  supply  of  natural  gas 
with  manufactured,  in  order  to  meet  the 
demands  resulting  from  residential  heat¬ 
ing  load.  As  a  rule,  the  only  time  car- 
buretted  water  gas  is  manufactured,  is 
to  meet  abnormal  demands  in  extremely 
cold  weather;  in  normal  winter  weather, 
blue  gas  is  manufactured  to  mix  with 
natural  gas. 

Plants  operated  by  the  Empire  Gas  & 
Electric  Company,  Geneva,  N.  Y.,  and 
the  Equitable  Gas  Co.,  Elrama,  Pa.,  are 
not  equipped  with  carburetters ;  at  all 
other  locations,  however,  either  blue  gas 
or  carburetted  water  gas  may  be  pro¬ 
duced. 

Waste  heat  boilers  are  used  on  7-12' 
sets,  operated  by  the  Equitable  Gas  Com¬ 
pany,  and  provision  for  future  installa¬ 
tion  of  waste  heat  boilers  has  been  made 
by  several  other  Companies. 

Size  of  the  water  gas  equipment  in 
service  varies  from  9'  sets,  to  12'  sets, 
there  being  1-11'  set  and  19-12'  sets,  in 
the  various  installations. 

It  is  interesting  to  note  that  of  the  8 
plants  reporting,  those  located  at  Elmira, 
N.  Y.,  Geneva,  N.  Y.,  Elrama,  Pa.,  and 
Cincinnati,  Ohio,  have  automatic  operated 
equipment  installed,  the  others  are 
straight  hand  operated. 

Coke  is  used  as  generator  fuel,  in  all 
plants,  with  the  exception  of  the  plant  at 


Load  factor  under  which  machines  are 
operated  is  very  low,  due  to  the  fact  that 
gas  is  manufactured,  primarily  during  the 
winter  season,  when  it  becomes  necessary 
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Louisville,  Kentucky,  where  coke  as  well 
as  several  of  the  West  Virginia  and  Ken¬ 
tucky  coals  are  used. 


Reports  all  indicate  that  electric  mo¬ 
tors  are  used  to  a  very  great  extent  in 
the  operation  of  water  gas  sets. 


TABULATION,  COVERING  DATA  COMPILED  BY  UN'CARBURETTED  SECTION 
OF  THE  WATER  GAS  COMMITTEE,  AMERICAN  GAS  ASSOCIATION 


Kind  of 

Thousands  of 

Desc.  of  gas 

Maximum 

Annual  load 

Purpose  for 

gas  made 

cu.ft.  gas 

making  ma- 

rated  daily 

factor 

which  gas 

made  per  yr. 

chinery 

capacity 

is  made 

Plant  A 

Blue  and  Car- 

292,622 

4-12'  sets 

15,000,000 

.0534 

Mixing  with 

buretted  water- 
gas 

1-11'  set 

natural 

Plant  B 

Blue  and  Car- 

281,682 

2-9'  sets 

3,500,000 

.335 

Mixing  with 

buretted  water 
gas 

Plant  C 

Blue  and  Car- 

4-12'  sets, 

natural 

450,000 

buretted 

with  back  run 

16,000,000 

.103 

Mixing  with 

water  gas 

Plant  D 

natural 

Blue 

2-9'  sets 

3,500,000 

Fuel  gas  for 
coke  ovens 

Plant  E 

No  gas  is  made,  plant 
is  held  as  standby,  only. 

All  gas  is  purchased  by 

this  Company  from  coke  ovens. 

1-9'  set 

2,000,000 

Plant  G 

Blue 

1,461 

7-12'  sets 

20,000,000 

.25 

Mixing  with 
natural 

Plant  H 

Blue  and  Car- 

320,000 

4-12'  sets 

20,000,000 

.20 

Mixing  with 

buretted  water  natural 

gas 


Difficulties  ex- 

B.t.u.  per  Is  plant  equipped 

Is  plant  equipped 

Blast 

Lbs.  of  steam 

perienced  due  to 

cu.ft.  of  with  vuaste  heat 

with  carburettors 

pressure 

per  M 

lack  of  lubricant 

gas  made  boilers 

used 

in  Blue  Gas 

Plant  A 

3-12'  sets,  without 

36" 

50  to  55  lbs. 

None 

290  to  300 
for  blue  gas 

No 

1-12'  set,,  with 

1-11'  set,  with 

for  blue  gas 

Plant  B 

None 

275  to  280  for 
blue — 537  for 
carburetted  water 

No. 

Yes 

32" 

36  lbs.  average 

Plant  C 

None 

200  to  675 

No 

Yes 

4^  OJ 

o  o 

$  5 

r+ 

o 

50  lbs. 

plant  D 

None 

300 

No 

No 

28"  to 

estimated 

45" 

22.5  lbs. 

Plant  E 

No 

Yes 

42" 

Plant  G 

Some 

275  to  280 

■Yes 

No 

50" 

75  lbs.  to 

80  lbs. 

Plant  H 

None 

Blue  gas  290 
water  gas — 570 

No 

Yes 

50" 

70  lbs.  to 

75  lbs. 
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Generator  fuel 
per  M 

Plant  A 

Kind  of 
gener¬ 
ator  fuel 
used 

Is  plant  operated 
by  electric 
motors 

Is  electricity  Lbs.  boiler 
generated  fuel  per 

at  Gas  M 

plant 

Are  machines 
hand-operated 
or  automatic 

40  lbs.  to  45  lbs. 
for  blue  gas 

Coke 

part 

Yes 

Not  available 

Hand-operated 

Plant  B 

31.58  lbs. 

Plant  C 

Coke 

all  with  exception  No 

of  few  small  pumps 

9.93  lbs. 

Automatic 

30  lbs. 

Coke  & 
Coal 

almost  all  electric 

No 

18.25  lbs. 

Hand-operated 

Plant  D 

estimated 

34  lbs. 

Plant  E 

Plant  G 

Coke 

part 

part 

No 

estimated 

40  lbs. 

Automatic 

Hand-operated 

39.9  lbs. 

Coke 

part 

No 

9  lbs. 

Automatic 

Plant  H 

40  lbs. 

Coke 

almost  entirely 
electric 

No 

11  lbs. 

Automatic 
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BUILDERS’  SECTION 


Charles  J.  O’Donnell,  Chairman,  The  U.  G.  I.  Contracting  Company, 

Philadelphia,  Pa. 


Recent  Developments  in  Gas  Equipment  by  the  U.  G.  I. 


Contracting  Company . C.  J.  O’Donnell 

Report  from  the  Gas  Machinery  Company . W.  E.  Steinwedell 


Recent  Developments  in  Gas  Manufacturing  Apparatus  of  the 
Western  Gas  Construction  Company . . 


T.  W.  Stone 


RECENT  DEVELOPMENT  IN  GAS  EQUIPMENT  BY  THE 
U.  G.  I.  CONTRACTING  COMPANY 


C.  J.  O’Donnell 


During  the  past  year  considerable 
work  has  been  done  in  connection  with 
the  use  of  bituminous  coal  in  water  gas 
apparatus  which  has  brought  out  various 
developments  in  equipment  in  order  to 
successfully  handle  this  fuel. 

Some  of  these  improvements  will  be 
incorporated  in  an  installation  of  an  un- 
carburetted  water  gas  plant  which  will  be 
completed  and  placed  in  operation  during 
the  latter  part  of  this  year  at  Belle,  West 
Virginia. 

This  plant  will  prove  of  considerable 
interest  as  it  will  be  the  first  installation 
in  the  country  designed  for  production 
of  blue  water  gas  with  the  use  of  100% 
bituminous  coal. 

The  equipment  will  consist  of  four 
(4)  ll'O"  U.  G.  I.  Cone  Top  Hopper 
Bottom  Blue  Gas  Sets  with  individual 
ignition  chambers;  four  (4)  U.  G.  I. 
Model  “B”  Automatic  Controls ;  one 
6'8"  U.  G.  I.  Horizontal  Waste  Heat 
Boiler  arranged  with  connections  to  one 
of  the  sets,  provision  being  made  so  that 
waste  heat  boilers  can  be  connected  to 
remaining  sets  in  the  future,  de-tarring 
equipment  for  cooling  and  cleaning  the 
gas. 

Each  of  the  sets  will  be  provided  with 
exhaust  steam  manifolds  and  operated 
by  “Chrisman  Down-Run  Process”  in 
which  the  gas  from  the  base  of  the  gen¬ 
erator  is  conducted  direct  to  the  inlet  of 
the  washer. 


In  order  to  secure  the  maximum  ca¬ 
pacity  with  minimum  fuel  consumption 
when  operating  with  100%  bituminous 
coal,  it  will  be  necessary  to  operate  each 
set  under  what  is  known  as  the  “Pier 
Process.”  This  process  utilizes  a  fire 
brick  pier  installed  on  the  grate  and  ex¬ 
tending  to  the  off-take  of  the  generator. 

Past  experiences  have  shown  that  it 
is  impossible  to  handle  100%  soft  coal 
in  this  size  generator  without  the  use  of 
this  “Pier”,  the  object  of  which  is  to  in¬ 
crease  the  wall  area  of  the  generator. 

The  detarring  equipment  will  consist 
of  a  series  of  tower  scrubbers  arranged 
to  operate  if  necessary  in  series  for  re¬ 
moval  of  any  heavy  tars  or  pitch. 

The  final  cleaning  of  the  gas  will  be 
done  by  means  of  two  (2)  Cottrell  elec¬ 
trical  precipitators  delivering  the  gas 
free  from  tar,  at  the  outlet  of  last  pre¬ 
cipitator. 

The  design  of  this  plant  has  incorpor¬ 
ated  most  of  the  recent  developments  in 
gas  manufacturing  apparatus. 

In  addition  to  above,  other  develop¬ 
ments  have  been  as  follows : 

U.  G.  I.  High  Duty  Condenser. 

U.  G.  I.  Mechanical  Grate  Generator. 

Ash  Reclaiming  Apparatus. 
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The  U.  G.  I.  High  Duty  Condensers 

It  is  only  in  the  last  few  years  that 
tubular  condensers  for  cooling  gas  have 
received  the  proper  study  in  their  de¬ 
sign.  The  single  pass  tubular  condenser 
with  4"  tubes  is  now  a  thing  of  the  past 
and  condensers  with  smaller  tubes  and  of 
multi-pass  construction  are '  taking  its 
place.  The  great  increase  in  heat  trans¬ 
fer  with  these  newer  designed  condensers 
makes  a  saving  in  ground  space  and  in¬ 
vestment. 

The  U.  G.  I.  Contracting  Company  has 
developed  the  U.  G.  I.  High  Duty  four- 
pass  tubular  condenser  with  2-inch 
tubes  for  capacities  from  20  M  per  hour 
to  175  M  per  hour.  These  condensers 
are  designed  for  the  output  of  the  vari¬ 
ous  sized  water  gas  sets. 

These  four-pass  condensers  provide 
four  passes  of  the  water  and  gas  in 


counter-flow  through  the  condenser  and 
give  a  heat  transfer  of  from  8  to  12 
B.t.u.’s  per  sq.ft,  per  degree  difiference 
in  temperature.  This  is  in  contrast  to 
the  single  pass  4"  tube  condenser  with  a 
heat  transfer  of  2  to  3  B.t.u.’s  per  sq.ft, 
per  degree  difference  in  temperature. 

For  plants  having  many  large  sets  op¬ 
erating  there  has  been  developed  the 
multi-pass  rectangular  tubular  condenser 
with  small  tubes,  the  water  and  gas  in 
counter-flow  making  eight  passes 
through  the  condenser. 

Three  of  these  multi-pass  condensers 
to  cool  25,000,000  cubic  feet  per  day 
have  been  installed  in  Detroit  and  have 
given  very  good  results.  When  operated 
at  the  capacity  for  which  they  were  de¬ 
signed,  they  brought  the  outlet  gas  tem¬ 
perature  to  within  one  degree  of  the  i;i- 
let  water  temperature. 


3 — 8  Pass  High  Duty  Condenser— Detroit,  Mich. 
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A  recent  test  of  these  condensers  op¬ 
erating  at  twice  the  capacity  for  which 
they  were  originally  designed  gave  a 
heat  transfer  per  square  foot  per  degree 
difference  in  temperature  of  over  20  and 
brought  the  outlet  gas  temperature  to 
within  5°  of  the  inlet  water  temperature. 

The  results  of  the  Detroit  condenser 
installation  prompted  the  design  of  a 
salt  water  condenser  of  the  multi-pass 
type  for  The  Public  Service  Electric  & 
Gas  Company,  for  the  new  Harrison 
plant.  This  installation  consists  of  four 
(4)  multi-pass  condensers,  two  of  them 
being  arranged  in  parallel  and  two  in 
series.  This  installation  will  have  a  pos¬ 
sible  condensing  capacity  for  almost  40,- 
000,000  cu.ft.  of  water  gas  per  day  and 
is  expected  to  give  a  heat  transfer  of  40 
B.t.u.’s  or  over. 

The  U.  G.  I.  Mechanical  Grate  Generator 

The  U.  G.  I.  Mechanical  Grate  Gen¬ 
erator  was  started  up  for  preliminary  ex¬ 
periments  at  Station  “B”,  Philadelphia, 
Pa.,  about  three  months  ago  and  has 
worked  very  well  mechanically.  The 
original  installation  did  not  provide  for 
measuring  the  gas  so  that  no  operating 
results  are  available.  Arrangements  are 
now  being  made  to  measure  the  gas  and 
make  tests  to  determine  the  fuel  results 
and  capacity. 


With  this  generator  is  used  the  auto¬ 
matic  charger,  permitting  the  charging  of 
the  generator  without  shutting  down. 

The  gas  industry  is  waiting  with  con¬ 
siderable  interest  the  development  of  the 
mechanical  generator  as  its  successful  op¬ 
eration  will  remove  from  the  generator 
house  the  laborious  work  of  cleaning 
fires. 

Ash  Reclaiming  Apparatus 

In  large  plants  considerable  savings  in 
the  fuel  can  be  obtained  by  ash  reclaim¬ 
ing  equipment.  In  Philadelphia  where 
Kolumbus  coke  separators  have  been 
used,  the  results  obtained  with  this  equip¬ 
ment  have  shown  a  large  return  on  the 
investment. 

This  equipment  consists  of  a  bucket 
elevator  which  elevates  the  fuel  into  an 
overhead  rotary  screen,  which  screen  re¬ 
moves  the  fines.  The  remaining  material 
is  then  dropped  into  the  settling  chamber 
where  conveyors  remove  separately  the 
coke  and  the  ash  which  have  been  separ¬ 
ated  in  the  clay  solution  by  means  of  the 
difference  in  their  specific  gravities.  The 
reclaimed  coke  and  ash  are  then  dropped 
by  chutes  into  cars. 

Operating  and  maintenance  costs  are 
very  low  in  comparison  with  the  returns 
obtained  by  recovery  of  fuel  in  the  ash. 
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REPORT  FROM  THE  GAS  MACHINERY  CO., 

CLEVELAND,  OHIO 


W.  E.  Steinwedell 


In  addition  to  the  improvements  in  de¬ 
sign  of  carburetted  water  gas  appara¬ 
tus  described  in  the  1924  Report,  the 
details  of  construction  have  been  greatly 
improved,  and  the  tendency  is  towards 
the  installation  of  waste  heat  boilers  and 
the  use  of  exhaust  steam  in  generators. 

Figure  1  illustrates  a  water  gas  appara¬ 
tus  with  automatic  control  and  waste  heat 
boiler,  and  the  view  is  above  the  brick 
operation  floor. 

Figure  2  shows  the  same  equipment 
with  a  view  below  the  operating  floor, 


and  the  shells  of  the  water  gas  set  are 
provided  with  cone  tops. 

Provision  is  made  in  the  building  as 
well  as  on  the  waste  heat  boiler  for  the 
installation  of  a  future  duplicate  set.  . 

Figure  3  shows  a  sectional  outline  of 
the  water  tube  waste  heat  boiler  installa¬ 
tion. 

Automatic  Water  Gas  Control 

Since  the  1924  Report,  the  details  of 
design  of  the  automatic  water  gas  con¬ 
trol  have  been  greatly  improved  although 


Figure  1. 
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the  basic  operation  of  same  remains  un¬ 
changed. 

The  automatic  water  gas  control  is  in¬ 
stalled  for  the  purpose  of  operating  on 
short  cycles  with  great  accuracy,  pro¬ 
ducing  a  uniform  quality  of  gas,  requir¬ 
ing  less  materials  and  labor,  reducing  the 
wear  on  the  apparatus,  amount  of  clinker 
in  the  generator  and  increasing  the  ca¬ 
pacity  of  the  set. 

An  automatic  control  operates  the  hy¬ 
draulic  operating  cylinders  of : 

1.  Stack  valve. 

2.  Generator  blast  valve. 

3.  Carburetter  blast  valve  and  auto¬ 
matic  carburetter  blast  increase 
valve. 


4.  Generator  steam  valve. 

5.  Hot  valves  and  reverse  steam  valve. 

6.  Carburetter  oil  valve  and  steam 
purge  valve  of  oil  spray.  • 

7.  Steam  throttle  of  turbo  blower. 

The  control  is  enclosed  to  keep  the 
operating  mechanism  clean,  and  is  also 
provided  with  a  cycle  indicator  illumi¬ 
nated  by  an  electric  lamp  to  show  at  just 
what  part  of  the  cycle  the  machine  is 
operating. 

With  automatic  control  each  operation 
occurs  at  exactly  the  time  desired,  and 
the  cycle  can  be  shortened  so  that  a  lower 
maximum  and  higher  minimum  tempera¬ 
ture  is  obtained,  giving  uniform  and  al¬ 
most  continuous  operation. 


Figure  2. 
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Figure  4. 
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RECENT  DEVELOPMENTS  IN  GAS  MANUFACTURING 
APPARATUS  OF  THE  WESTERN  GAS  CONSTRUCTION 

COMPANY 


T.  W.  Stone,  Ft.  Wayne,  Ind. 


During  the  last  year  the  following  de¬ 
velopments  have  been  brought  out  by  the 
Western  Gas  Construction  Company: 

Double  Inlet  Tar  Batter  with  Sub¬ 
merged  Reversing  Valves  and  Positive 
Lock. 

Automatic  Proportioning,  Weighing 
and  Charging  Device  for  Water  Gas 
Generators. 

Double  Inlet  Tar  Batter 

The  Double  Inlet  Tar  Batter  was  de¬ 
veloped  for  use  with  Reversed  Air  Blast, 
By-Pass  and  Back  Run  machines.  It 
entirely  eliminates  the  troublesome  hot 
valves,  damper  valves  and  three-way 
valves  and  provides  a  positive  means  for 
controlling  the  flow  of  air,  gas  and  steam 
through  the  machine.  Its  operation  is 
positive  and  it  cannot  stick.  With  the 
mechanism  employed,  one  inlet  must  be 
open  when  the  other  is  closed  so  it  is 
impossible  to  bottle  up  the  machine  at 
any  time. 

The  accompanying  photograph,  Fig.  1, 
shows  the  one  which  was  installed  on  the 
10  '0"  set,  built  for  the  Illinois  Power 
Company  at  Springfield,  Illinois.  The 
superheater  tar  batter  connection  is 
shown  in  the  background.  This  connects 
the  superheater  to  the  up  run  inlet.  In 
the  foreground  is  shown  the  bypass  pipe 
which  connects  the  down  run  outlet  of 


the  generator  to  the  down  run  inlet  of 
the  tar  batter. 

Fig.  2  is  a  sectional  view,  showing 
how  the  valve  mechanism  is  made.  The 
dip  pipes  are  provided  with  a  heavy 
cast  iron  ring  to  form  the  seat  for  the 
valve  disc  or  ball.  The  discs  are  carried 
on  stiff  stems  guided  by  the  hollow  cone 
with  bearing  at  top  and  bottom.  On  the 
bottom  of  the  stems  are  rollers.  The 
valves  are  operated  by  causing  the  in¬ 
clines  to  move  backward  or  forward  as 
the  case  may  be.  The  inclines  are  actu¬ 
ated  by  the  hydraulic  cylinder  shown  in 
the  lower  right  hand  corner. 

When  the  valve  shuts  the  roller  rides 
on  the  flat  surface  at  the  top  of  the  oper¬ 
ating  shoe.  The  valve  is  held  shut  under 
spring  tension.  This  tension  is  in  excess 
of  any  pressure  that  the  machine  or 
blower  may  exert  on  the  disc.  As  the 
surface  where  the  roller  rests  is  perpen¬ 
dicular  to  the  line  of  motion  of  the 
valve  stem,  there  is  no  tendency  for 
mechanism  to  move  and  allow  the  valve 
to  open.  Because  of  this  feature  of  the 
design  there  is  no  danger  of  an  accident 
occurring  if  the  water  pressure  should 
fail. 

In  other  valves  developed  for  similar 
service,  as  the  double  inlet  tar  batter,  the 
valves  are  held  shut  by  the  water  pres¬ 
sure  alone  and  if  this  should  fail  the 
valve  could  open.  If  the  failure  happened 
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Figure  1. 


during  a  blasting  period  air  could  pass 
from  the  bottom  of  the  generator  to  tar 
batter  and  holders  making  an  explosive 
mixture. 

The  tar  batter  is  provided  with  the 
usual  tar  baffles,  skirt  pipe,  surrounding 
both  dip  pipes,  and  large  fan  tail  spray 
for  washing  and  cooling  the  gas. 

The  whole  apparatus  is  made  extreme¬ 


ly  rugged  and  strong  to  give  long  wear 
and  no  trouble. 

Automatic  Charging  Device 

The  Automatic  Fuel  Proportioning, 
Weighing  and  Charging  Device  has  been 
recently  developed  by  this  company.  The 
use  of  this  apparatus  permits  of  constant 
operation  without  the  usual  interruption 
for  charging.  In  addition  to  the  time 
saved  the  fire  is  kept  at  a  constant  height 
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and  in  very  nearly  the  same  condition  at 
all  times. 

Fig.  3  shows  the  installation  at  the 
Springfield  plant  of  the  Illinois  Power 
Company.  Directly  under  the  fuel  bins 
can  be  seen  the  reciprocating  feeders. 
One  of  these  supplies  bituminous  coal 
and  the  other  supplies  coke.  The  ap¬ 
proximate  ratio  of  the  two  fuels  is  deter¬ 
mined  by  regulating  the  gates  from  the 
fuel  bins  above. 

From  the  feeders  the  fuel  discharges 
into  the  weigh  hopper.  When  the  desired 
amount  of  fuel  is  in  the  hopper  the 
feeders  are  stopped  by  means  of  opened 
switches.  The  amount  of  fuel  can  be 


varied  to  suit  by  merely  moving  the  bal¬ 
ance  weight  on  the  scale  beam  which  is 
graduated  in  pounds. 

At  the  proper  time  in  the  cycle  of  the 
machine  the  weigh  hopper  is  dumped  and 
the  fuel  passes  through  the  chute  from 
the  weigh  hopper  to  the  charger  and 
thence  to  the  machine. 

The  charger  works  every  cycle  and  is 
operated  by  the  automatic  control  that 
operates  the  water  gas  machine.  The 
mechanism  is  actuated  by  hydraulic  cyl¬ 
inders  and  electric  motor. 

The  fuel  is  put  into  the  generator  dur¬ 
ing  the  down  run  portion  of  the  cycle. 
In  order  to  prevent  the  fuel  piling  in  the 


Figure  2. 
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center  of  the  generator  a  cone  spreader 
is  provided.  This  spreader  lowers  into 
the  generator  just  before  the  fuel  is  ad¬ 
mitted.  It  is  provided  with  a  motor 
drive  so  that  it  can  be  rotated  if  desired. 
When  rotated  the  fuel  is  thrown  to  the 
outside  of  the  generator  and  the  large 
pieces  roll  to  the  center,  the  smaller 


pieces  staying  near  the  outside.  This 
eliminates  the  tendency  of  the  fire  to  be 
hottest  at  the  sides  as  the  air  passage¬ 
ways  are  open  throughout  the  whole  fire. 
When  the  spreader  is  not  rotated  the 
fuel  is  deposited  near  the  center.  A 
feeler  hole  is  provided  so  that  operator 
can  tell  the  height  of  the  fire. 


DISCUSSION 


Mr.  Smith  (Atlantic  City,  N.  J.)  :  We 
have  had  quite  a  good  deal  of  experi¬ 
ence  with  back  run  without  any  exhaust 
steam,  all  high  pressure  steam.  It  is 
like  starting  in  with  anything  else  that 
is  new — we  didn’t  know  how  to  set  our 

0 

machines,  but  after  working  some  time 
we  were  able  -to  work  around  it.  We 
found  we  needed  considerably  less  blast. 
We  used  a  six-minute  cycle,  forty-eight 
per  cent  blast  and  fifty-two  per  cent  mix 
and  with  anthracite  coal,  having  a  full 
re-installed  back  run.  We  got  our  best 
results  with  ten-inch  blast  plates. 

We  started  with  a  six-minute  cycle 
with  back  run  and  found  that  with  that 
blast  our  heat  got  right  up.  We  kept 
cutting  our  blast  but  still  we  did  not  get 
good  results  with  six-minute  cycles.  We 
cut  it  to  five  and  our  results  improved 
right  away  and  we  found  we  were  on  the 
right  road.  At  last  we  went  down  to 
four-minute  cycles,  forty  per  cent  blast 
and  sixty  per  cent  mix.  We  used  260 
pounds  of  steam  back  run  and  180 
pounds  of  steam  up  about  fifty  per  cent 
of  our  making  period  was  back  run. 
Immediately  our  results  straightened 
out. 

I  might  mention  our  heats.  We  used 
to  carry  a  1380  heat  and  found  we  got 
better  oil  results  at  about  1420.  We  did 
not  have  any  trouble  with  naphthalene 
at  all.  Our  top  heat  ran  at  1150  degrees. 
Our  make  increased  from  140  to  160  feet 


of  gas  and  we  have  reached  the  peak 
period  as  high  as  227,000  feet  of  gas  an 
hour  on  an  eleven-foot  machine.  That 
was  all  anthracite.  Today  we  are  using 
coke  and  found  we  get  even  better  re¬ 
sults  with  coke  than  we  do  with  anthra¬ 
cite  coal.  Our  back  run  has  been  in  for 
about  a  year  and  a  half.  I  have  read 
somewhere  of  deterioration  of  back-run 
pipe,  but  we  have  not  had  any  of  it  as 
yet. 

J.  E.  Spindle:  I  think,  Mr.  Chairman 
and  gentlemen,  that  the  story  of  the 
back  run  is  probably  completely  told  in 
this  report.  Those  of  you  who  have 
read  it  and  noticed  the  comments  of  Mr. 
Anderson  will  note  that  there  are  direct¬ 
ly  opposing  opinions  all  the  way  through 
this  thing.  Some  fellows  will  get  in¬ 
creased  capacities,  some  insist  they  get 
decreased  capacities  and  consequently 
each  item  through  there  has  its  men  in 
favor  and  those  opposed. 

I  think  the  answer,  as  pointed  out  by 
these  figures,  is  in  the  report  as  given 
here  last  year.  Theoretically,  the  back 
run  does  save  heat  and  consequent 
economies  with  that,  but  those  same 
economies  may  be  overcome  by  your 
local  operating  conditions,  the  adjust¬ 
ments  of  the  set  and  one  thing  and  an¬ 
other;  so  that  I  don’t  know  that  there 
is  anything  that  could  be  said  about  any 
individual  plant  that  would  really  tell  us 
a  story  that  is  of  any  great  intelligence 
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to  us  individually.  In  other  words,  it  is 
again  a  story  of  the  local  operator  to 
get  the  results  that  are  there,  theoretical¬ 
ly,  if  you  can  find  the  operating  condi¬ 
tions.  I  think,  perhaps,  that  will  be 
brought  out  in  some  of  the  discussion 
that  will  follow  some  of  the  other  parts 
of  this  report,  particularly  on  soft  coals, 
but  I  don’t  believe  that  there  is  any  great 
use  in  trying  to  defend  or  drag  down 
the  back  run  at  this  time. 

Mr.  Anderson  (Fort  Dodge) :  Mr. 
Anderson’s  paper  enables  us  to  compare 
the  practical  results  we  have  attained 
by  the  use  of  the  back  run  with  what  we 
expected  to  do  when  we  were  theorizing 
over  its  installation.  We  have  operated 
the  back  run  now  for  a  year  on  a  small 
set  and  our  experience  is  uniformly  in 
line  with  the  majority  of  the  reporting 
companies.  That  is  to  say  we  have  im¬ 
proved  our  operation  in  every  particular. 
We  have  raised  our  thermal  efficiency 
and  we  have  nothing  objectionable  at  all 
to  report.  There  is  no  corrosion  in  the 
back-run  pipes  and  everything  else  im¬ 
proves. 

I  notice  the  reporting  companies,  as 
has  been  commented  upon,  have  little  to 
say  about  the  refractory  linings.  In  our 
case,  after  a  year’s  use  of  the  set,  we 
found  the  lining  in  almost  perfect  condi¬ 
tion  except  a  small  area  around  the  door. 
In  our  case,  we  increased  the  useful  life 
of  our  checker  brick  but,  nevertheless, 
at  the  end  of  2200  hours,  we  found  the 
carburetor  checker  brick  uniformly 
coated  with  a  sooty  deposit  and  the 
superheater  checker  bricks  were  covered 
with  a  gray  dust.  While  the  life  was  in¬ 
creased  that  result  was  just  directly  op¬ 
posite  from  what  we  expected  to  obtain 
by  the  use  of  the  back  run.  We  ex¬ 
pected  to  keep  them  clean  and  show  a 
marked  improvement  in  that  respect. 
We  are  using  practically  100  per  cent  of 


bituminous  coal  as  generator  fuel,  which 
no  doubt  makes  it  more  difficult  to  main¬ 
tain  the  condition  of  the  checker  brick, 
whereas,  without  the  back  run,  we  oper¬ 
ated  largely  with  coke.  If  there  is  any¬ 
body  here  who  can  enlighten  us  on  that, 
I  would  like  to  hear  about  it. 

Mr.  Frey:  The  results  obtained  at 
Worcester  are  included  in  that  report 
of  Mr.  Anderson.  I  will  say,  however, 
that  the  saving  in  fuel  was  possibly 
about  six  per  cent  at  times.  That  was 
probably  to  a  greater  extent  due  to  the 
fact  that  before  the  back  run  had  been 
installed  there  was  very  little  attention 
paid  to  operating  conditions.  In  other 
words,  when  the  back  run  was  installed 
every  one  expected  to  get  better  operat¬ 
ing  conditions.  The  oil  showed  a  slight 
reduction,  very  slight,  but  the  saving  in 
a  year  amounted  to  considerable.  The 
life  of  the  generator  lining  was  reduced 
considerably.  That,  we  felt,  was  due  to 
the  fact  that  the  rate  of  combustion,  the 
rate  of  making  gas  and  the  rate  of  mak¬ 
ing  clinker  was  increased  on  account  of 
the  increased  capacity  of  the  set.  It  was 
probably  not  a  reflection  on  the  action 
of  the  back  run.  In  other  words,  it  was 
merely  the  fact  that  we  were  making  a 
so-called  larger  set  out  of  our  11-foot 
set,  because  we  increased  the  capacity 
about  eleven  per  cent. 

The  life  of  the  checker  brick  was 
practically  the  same.  We  could  not  prove 
that  the  carburetor  or  superheated 
checker  brick  lasted  any  longer  or  short¬ 
er  time.  In  the  generator  linings,  how¬ 
ever,  we  felt  positive  that  they  lasted  a 
shorter  time. 

Mr.  Ramsburg:  We  had  an  experience 
not  long  ago  with  the  back  run  which 
I  believe  will  be  of  interest  and  which 
indicates  to  me  one  of  the  shortcomings 
of  the  back  run.  We  were  comparing 
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two  cokes.  We  had  coke  being  made 
at  the  Seaboard  Plant  that  only  averaged 
six  and  a  half  per  cent  of  ash.  The  fus¬ 
ing  point  of  the  ash  was  down  to  twenty- 
two  fifty.  There  was  a  plant  that  had 
been  running  on  this  coke  for  over  a 
year  with  the  back  run  and  we  wished 
to  make  a  test  of  another  type  of  coal 
which  had  one  and  a  half  per  cent  higher 
ash  in  its  coke,  but  the  fusing  point  was 
five  hundred  degrees  higher. 

The  idea  was  to  establish  a  relation 
between  these  two  cokes.  So  that  we  de- 

« 

cided  that  we  would  set  the  conditions 
of  operation  exactly  the  same  for  the 
two  cokes.  In  other  words,  we  would 
simply  change  generator  fuels  without 
any  notice  to  the  operators  and  see  what 
happened.  Well,  the  high  fusing  ash  of 
the  second  coal,  despite  the  fact  that  the 
ash  itself  was  higher  in  amount,  caused 
a  great  opening  of  that  fire.  The  clinker 
conditions  were  very  different,  with  the 
result  that  the  set  made  a  great  deal 
more  gas  with  the  same  steam,  the  same 
air  setting,  the  same  cycle,  but  with  a 
higher  fusing  point  of  ash  and  coke. 
Immediately  the  oil  results  fell  off  and 
we  couldn’t  put  enough  oil  into  those 
sets  in  the  time  we  had  to  put  it  in  to 
keep  the  B.t.u.  up. 

In  other  words,  the  capacity  of  that 
set  was  being  regulated  entirely  upon 
the  amount  of  oil  which  the  set  would 
handle  in  the  time  that  the  cycle  allowed. 
The  minute  you  put  in  any  more  oil  in 
there,  another  gallon  or  two  per  run,  the 
result  fell  off  very  markedly. 

It  seems  to  me  that  the  back  run  has 
been  a  fine  development ;  that  it  repre¬ 
sents  a  step  forward ;  that  some  of  the 
men  who  have  been  in  the  industry  for  a 
long  while  sort  of  feel  chagrined  they 
didn’t  think  of  it  long  ago.  But  I  think 
today  if  you  had  to  make  625  B.t.u.  gas 


and  had  to  maintain  the  old  candle- 
power  standard,  you  would  find  one  rea¬ 
son  why  no  one  ever  thought  of  the  back 
run  because  you  always  had  to  chase 
yourself  trying  to  get  all  the  oil  in  in 
the  old  days  anyhow,  and  the  idea  of 
cutting  down  the  time  to  half  or  to  sixty 
per  cent  would  have  been  ridiculous. 

One  of  the  disappointments  of  the 
back  run  to  me  has  been  that  with  the 
cleaning  up  of  the  checker  flame  we 
haven’t  been  able  to  get  better  oil  re¬ 
sults,  but  I  believe  the  back  run  will 
eventually  lead  us  into  something  that 
will  give  us  fine  oil  results,  good  capaci¬ 
ties  and  utilize  all  the  advantages. 

Mr.  Smith:  I  have  operated  a  back 
run  with  a  checkerless  carburetor,  high 
pressure  and  two  hundred  pounds  of  oil. 
We  put  it  in  at  a  rate  as  high  as  sixty 
gallons  of  oil  per  minute  on  an  eleven- 
foot  machine  and  we  only  had  a  minute 
and  fifty-eight  seconds  to  put  that  oil  in 
there.  We  did  get  good  oil  results.  In 
fact,  a  little  better  than  with  the  break¬ 
ing  carburetor.  We  carried  1500  B.t.u. 
at  the  bottom  of  the  super-heater,  1250 
at  the  top.  We  did  not  get  any  increase 
in  fuel. 

Mr.  Whitaker  (Atlanta) :  We  are 
operating  an  eleven-foot  U.  G.  I.  set  with 
a  back  run  and  using  a  feature  which 
has  not  been  mentioned  here  before — 
using  water  instead  of  steam  on  the  back 
run  part  of  the  run.  The  run  is  devised 
fifty  per  cent  uprun  and  fifty  per  cent 
downrun  and  we  are  introducing  water 
at  the  top  superheater  through  the 
sprays,  as  has  been  recently  advertised 
by  the  Steere  Engineering  Company. 
First,  we  used  cold  water  and  then  after¬ 
ward  pumped  boiler  feed  water  to  the 
set,  using  water  of  195  degrees. 

The  introduction  of  this  water  doesn’t 
seem  to  affect  the  results  at  all  and  it 
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has  maintained  very  good  results  when 
we  were  getting  in  the  back  run.  We  run 
four-minute  cycles,  about  sixty-two  per 
cent  run  using  coke.  Our  capacity  has 
increased  very  much  and  our  results 
have  improved  considerably.  I  think  Mr. 
Ramsburg’s  objection  ought  to  be  met 
by  redesigning  the  set,  not  throwing 
down  the  capacity  but  making  the  set 
answer  this  increased  capacity.  The  car¬ 
buretor  now  is  too  small  as  designed 
years  ago  in  the  old  hand  operating. 
You  ought  to  redesign  the  set  for  the 
new  generator. 

F.  E.  Drake:  If  there  is  no  further 
discussion,  we  will  pass  on  to  the  dis¬ 
cussion  of  the  use  of  bituminous  coal. 

W.  J.  Murdock:  There  are  a  few  points 
I  would  like  to  bring  out.  In  my  opinion 
bituminous  coal  as  a  generator  fuel  is 
here  to  stay  and  this  fact  is  verified  if 
one  will  but  look  around  the  country  in 
the  last  year  or  two  and  see  the  number 
of  plants  that  have  taken  up  the  use  of 
percentages  of  soft  coal ;  a  lot  more  have 
gone  to  100  per  cent  bituminous  coal 
while  still  others  are  talking  about  it. 
When  we  consider  that  in  a  pound  of 
bituminous  coal  there  is  about  twenty 
per  cent  more  energy  than  there  is  in  a 
pound  of  coke,  and  if  this  energy  can  be 
used  with  the  same  efficiency  as  coke, 
there  is  a  conservative  saving  of  five 
cents  a  thousand  when  the  price  differen¬ 
tial  is  three  dollars.  The  steam  generated 
from  a  waste-heat  boiler  when  using 
bituminous  coal  as  generator  fuel  is 
20  to  25  per  cent  more  than  when  using 
coke.  The  steam  per  thousand  in  the 
use  of  bituminous  coal  should  not  be  any 
more  than  with  coke. 

Assuming  that  coal  is  the  coming 
generator  fuel,  the  big  question  that  pre¬ 
sents  itself  is,  how  shall  it  be  most  effi¬ 
ciently  used?  If  coal  and  coke  could  be 


uniformly  mixed,  it  no  doubt  could  be 
used  very  efficiently,  but  not  with  the 
same  amount  of  saving  as  when  using 
100  per  cent  bituminous  coal. 

No  doubt  there  are  still  some  who 
argue  the  point  that  the  results  obtained 
on  bituminous  coal  as  against  coke  have 
been  comparing  the  blow  run  with  soft 
coal  and  not  with  coke.  I  have  a  few 
little  results  in  one  particular  plant 
where  coal  and  coke  were  used  and  the 
nitrogen  content  in  the  gas  was  main¬ 
tained  at  fifteen  per  cent  and  a  530  B.t.u. 

I  would  like  to  bring  out  several 
points.  With  coke  we  know  that  our 
blow  run  gas  conservatively  will  average 
about  100  B.t.u.,  where  with  soft  coal  it 
will  run  anywhere  from  130  to  150  B.t.u. 
I  don’t  believe  very  many  operators  are 
getting  over  290  B.t.u.  from  the  blue  gas 
with  coke  while  the  soft  coal  will  run 
from  320  to  335. 

Here  is  a  set  of  results  maintaining 
fifteen  per  cent  nitrogen  with  530  B.t.u. 
gas.  (Read  the  figures  in  the  table.) 

Considerable  emphasis  should  be 
placed  upon  the  point  that  more  skill  is 
required  in  the  use  of  soft  coal  than  with 
coke.  Even  with  the  recent  develop¬ 
ment  of  the  pier,  which  we  believe  makes 
soft  coal  nearly  like  coke  in  handling,  it 
is  very  easy  for  one  to  get  off  on  the 
wrong  foot  and  condemn  bituminous 
coal,  whereas,  with  application  of  a  few 
little  principles  to  fit  the  local  conditions, 
things  will  go  along  smoothly. 

Turn  to  page  1204  in  this  report. 
I  think  that  is  worthy  of  notice.  In 
analyzing  the  results  obtained  at  the 
plant,  plant  four,  you  will  note  that  when 
using  about  twenty  per  cent  coal,  the 
fuel  per  million  B.t.u.  is  about  132 
pounds,  while  when  using  forty  to  fifty 
per  cent  coal  the  fuel  per  million  B.t.u. 
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is  140  pounds.  This  same  plant  used 
about  110  per  million  B.t.u.  when  using 
coke,  which,  in  my  estimation,  is  very 
good  and  can  only  be  obtained  under 
best  conditions  and  with  the  use  of  the 
back  run. 

In  the  foregoing  this  plant  number 
four  reports  very  low  B.t.u.  on  the  blue 
gas  and  this  would  lead  me  to  believe 
that  the  pier  were  not  used  and  if  it  were, 
the  blue  gas  would  certainly  have  been, 
and  have  shown  a  resultant  increase  in 
the  amount  of  generator  fuel,  a  decided 
increase  in  B.t.u.  per  million  cubic  feet. 

E.  S.  Umstead:  Most  of  the  informa¬ 
tion  that  has  been  published  on  the  use 
of  soft  coal  has  had  to  do  with  sets  that 
have  most  of  the  latest  refinements.  I 
would  like  to  say  a  few  words  with  re¬ 
gard  to  sets  that  were  installed  some 
twelve  years  ago  and  which  are  operat¬ 
ing  now  at  practically  the  same  condi¬ 
tions  under  which  they  were  installed. 
Eleven-foot  sets  rated  at  that  time  at 
approximately  two  and  a  half  million  a 
day.  They  were  sets  with  small  steam 
connections,  very  low  class  pressure, 
were  unable  to  get  more  than  eighteen 
inches  under  generator  grates  and  at  the 
time  we  began  using  soft  coal,  operated 
entirely  by  hand.  We  began  the  use  of 
soft  coal  a  little  over  a  year  ago  and 
went  from  100  per  cent  coke  to  100  per 
cent  coal  in  two  days.  Naturally,  we 
experienced  just  about  all  the  troubles 
that  anybody  ever  had  on  soft  coal.  I 
think  that  is  one  of  the  main  reasons 
that  soft  coal  is  still  looked  upon  with 
some  prejudice.  Nearly  every  one  that 
begins  to  use  it  undergoes  the  same  ex¬ 
periences.  Your  troubles  all  come  in  a 
bunch,  but  most  of  them  are  relatively 
minor  and  if  you  don’t  get  discouraged 
in  the  first  week,  why  the  chances  are 
that  you  will  be  encouraged  from  there 
on. 


We  have  had  that  brought  to  our  at¬ 
tention  very  strongly  in  St.  Joseph  with¬ 
in  the  last  year.  After  operating  for 
almost  a  year  on  100  per  cent  coal,  we 
found  it  necessary  to  go  back  to  100 
per  cent  coke  operation  for  ten  days.  The 
reason  was  we  had  to  furnish  an  appre¬ 
ciable  amount  of  low-grade  gas  for  the 
national  balloon  race.  Well,  it  was  about 
as  near  to  a  mutiny  as  we  ever  had  in 
that  plant  when  we  suggested  we  go 
back  to  coke.  It  was  almost  as  bad  as 
it  was  the  year  before  when  it  was  sug¬ 
gested  we  go  to  coal. 

As  Mr.  Murdock  has  said  operators, 
especially  in  the  Middle  West,  are  very 
largely  coming  to  the  use  of  soft  coal 
and  when  we  once  get  started,  why  we 
are  pretty  firmly  wed  to  it.  On  our  set 
with  its  old-style  features  we  have  ac¬ 
tually  made  more  gas  in  the  past  year 
than  we  were  ever  able  to  make  con¬ 
sistently  on  coke.  I  think  in  the  past 
years  we  used  coke  from  almost  every 
place  in  the  United  States.  That  may 
be  the  reason  we  didn’t  get  such  good 
results  on  coke. 

» 

Our  operation  on  coal  has  been  re¬ 
stricted  to  two  general  classes  of  coal, 
one  a  high-grade  gas  coal  from  West 
Virginia  and  the  other  various  brands  of 
characteristic  bituminous  coal  from 
southern  Illinois.  The  coals  present  very 
different  qualities,  of  course,  and  require 
somewhat  different  methods  of  opera¬ 
tion.  The  West  Virginia  coal  produces 
a  very  unusual  result  with  a  minimum 
of  trouble.  The  Illinois  coal  will  pro¬ 
duce  practically  the  same  operating  re¬ 
sults,  although  the  generator  fuel  is 
somewhat  higher,  but  there  is  usually 
more  trouble  from  clinker  formation. 
The  development  of  the  pier  process, 
especially  with  Illinois  coal,  has  elimi¬ 
nated  this  clinker  trouble  to  a  very  great 
extent  and  capacities,  especially  on  the 
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larger  size  sets,  with  the  late  develop¬ 
ments,  are  practically  as  high  as,  if  not 
higher  in  some  instances,  than  they  have 
been  before  on  the  best  grades  of  coke. 

The  use  of  coal  will  probably  be  large, 
governed  by  geographical  location. 
Some  plants  that  I  know  of  would  gladly 
use  coal  except  for  the  fact  that  they  are 
located  where  coke  is  so  abundant  and 
relatively  inexpensive  that  they  can’t  af¬ 
ford  to  do  anything  else.  In  our  par¬ 
ticular  case  we  were  a  considerable  dis¬ 
tance  from  the  coke  market  and  as  far  as 
that  is  concerned,  we  are  some  distance 
from  the  source  of  bituminous  coal,  but 
even  at  that  we  have  been  able  to  reduce 
the  cost  of  our  gas  in  the  holder  very 
appreciably.  We  are  using  less  soft  coal 
than  we  did  coke  and  reducing  our  oil 
result. 

Altogether,  the  experience  has  been 
very  interesting  and  seems  to  be  getting 
more  encouraging  all  the  time.  If  we 
can  do  it  on  an  old  style  set,  why  it 
seems  to  me  there  is  no  reason  at  all 
why  more  operators  with  modern  sets 
should  not  come  to  the  use  of  soft  coal 
every  day. 

Mr.  Snyder:  Our  experience  in  Detroit 
with  the  use  of  soft  coal  has  been  very 
brief,  although  we  have  gotten  some 
very  gratifying  results.  Some  two  years 
ago  we  undertook  to  find  out  what  we 
could  do  with  soft  coal  at  our  station  J 
and  gave  up  the  work  with  the  soft  coal 
because  we  were  getting  nowhere  and 
because  we  were  on  the  edge  of  a  resi¬ 
dential  district  where  the  smoke  we  were 
making  was  beginning  to  cause  some 
complaints.  Early  this  year  we  planned 
to  run  some  tests  at  our  Station  A,  which 
is  located  down  on  the  river  in  a  more 
densely  populated  industrial  territory, 
where  if  we  did  make  a  little  smoke  we 
could  continue  with  it  until  we  found 


out  to  our  own  satisfaction  what  we 
could  do. 

We  reviewed  all  of  the  information 
that  we  could  get  a  hold  of  pertaining  to 
other  people’s  experience  in  the  use  of 
soft  coal  with  the  pier  and  with  the  wall 
and  without  the  pier  and  with  various 
kinds  of  coals.  Our  load  during  the  sum¬ 
mer  was  such  that  we  could  isolate  one 
machine  that  was  equipped  with  various 
measuring  devices  for  controlling  the  air 
and  steam  and  weighing  the  fuels  and 
various  measuring  devices  for  taking  care 
of  the  finished  product. 

First,  we  set  up  as  good  conditions  as 
we  could  develop  for  the  use  of  coke.  The 
coke  was  produced  in  a  coal-gas  plant 
alongside  of  the  water-gas  plant  at  our 
Station  A,  that  coke  being  produced  from 
Elkhorn  coal  carbonized  in  horizontal 
through  retorts.  It  was  a  rather  fragile 
coke  because  of  the  type  of  carbonizing 
equipment  and  rather  small  in  size  be¬ 
cause  of  the  fuel  handling  facilities  that 
it  had  to  pass  over  in  going  from  the 
retort  to  the  generator.  We  got  about 
3,200,000  cu.ft.  of  gas  per  day  with  the 
use  of  this  particular  coke  with  a  gener¬ 
ator  fuel  of  29  pounds  per  thousand.  The 
B.t.u.  per  gallon  of  oil,  figuring  blue  gas 
at  300,  was  108,000  B.t.u. 

We  set  up  the  conditions  for  coke 
in  a  way  that  we  thought  could  be  main¬ 
tained.  Those  results  for  coke  opera¬ 
tion  for  that  particular  plant  were  the 
best  results  we  had  ever  obtained  with 
coke  at  that  plant.  We  then  started  to 
use  coal.  We  got  just  about  the  same 
results  that  we  had  gotten  two  years 
previous  at  our  Station  J.  We  were  hear¬ 
ing  of  a  lot  of  good  results  that  other 
people  were  getting — Murdock  at  Joliet, 
Husted  at  St.  Joseph,  and  at  Muskegon 
and  different  places  around  the  country. 
We  concluded  there  must  be  some  way 
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of  getting  these  results  that  we  did  not 
know  about. 

We  sent  a  couple  of  our  men  around 
to  these  various  plants.  They  brought 
home  a  set-up  of  operating  conditions 
that  we  immediately  put  into  effect. 
Still  we  got  nowhere.  On  an  eleven- 
foot  set  we  were  getting  around  a 
million  eight  or  nine  hundred  thousand 
feet  of  gas  a  day.  That  is  about  where 
Mr.  Murdock  was  before  he  started  out 
with  the  pier.  We  had  all  the  rest  of  the 
grief  that  Mr.  Murdock  is  smiling  over 
that  he  had  before  he  had  the  pier.  In 
the  investigations  of  these  men  who 
visited  around  the  western  cities,  they 
found  one  plant,  the  Niles  Plant  at 
Evanston  of  the  Northern  Public  Serv¬ 
ice  Corporation,  where  their  general 
plant  conditions  were  quite  similar  to 
ours.  Although  they  had  twelve-foot 
Williamson  sets,  they  were  getting 
around  three  and  a  half  million  feet  of 
gas  per  day  with  26  to  27  pounds  of  coal 
per  M,  and  good  oil  results. 

We  thought  if  there  is  anybody  over 
there  in  that  plant  that  is  getting  that 
result,  there  must  be  something  the  mat¬ 
ter  with  us ;  so  we  undertook  to  call  upon 
the  manager  of  that  property  to  see  if 
they  could  send  somebody  over  to  De¬ 
troit  to  tell  us  what  we  were  doing  that 
we  ought  not  to  do  or  how  to  get  such 
results.  They  very  kindly  sent  my  good 
Scotch  friend,  Mr.  Carswell,  who  is  sit¬ 
ting  right  over  there,  and  believe  me  he 
knows  how  to  make  water  gas. 

He  came  into  our  plant  and  in  the 
first  twenty-four  hours’  result  after  he 
came  in  there  we  got  two  million  eight 
hundred  thousand  feet  of  gas  on  the 
same  set  that  we  had  only  gotten  a  mil¬ 
lion  eight  hundred  thousand  the  day  be¬ 
fore.  The  second  day  of  his  stay  we  got 
two  million  nine  hundred  thousand  and 


on  the  third  day  three  million  and  we 
have  been  getting  over  three  million 
ever  since.  The  generator  fuel,  I  am  al¬ 
most  afraid  to  tell  you  because  you  are 
going  to  take  a  bat  at  me,  is  around  25 
to  27  pounds  per  M  and  the  B.t.u.  per 
gallon  is  101,000. 

The  sizing  of  the  coal  was  prepared 
at  the  mines  to  pass  over  a  four-inch 
screen  and  through  a  six-inch  screen. 
We  set  the  high  dimension  because  of 
limitations  of  our  fuel-handling  facili¬ 
ties.  We  passed  this  coal  over  our  nor¬ 
mal  fuel-handling  facilities  which  con¬ 
sisted  of  a  rotary  grizzly  screen  set  for 
taking  out  fines  less  than  five-eighths  of 
an  inch.  We  found  that  we  did  not  get 
enough  of  the  fines  out  and  in  further 
handling  there  was  some  more  break¬ 
age  of  the  coal.  We  substituted  for 
that  screen  a  bar  screen  with  spacing  of 
the  bars  two  and  a  half  inches,  and  ran 
tests  several  days,  and  substituted  for 
other  tests  a  bar  screen  with  inch-and-a- 
quarter  spacing.  There  has  been  a 
make  per  day  of  over  three  million  cubic 
feet  in  each  case  so  long  as  we  screened 
coal  in  this  way. 

We  then  put  a  blank  plate  over  the 
screens,  that  is,  we  put  the  coal  into  the 
generator  without  any  screening  at  all. 
We  were  still  able  to  make  three  mil¬ 
lion  cubic  feet  on  the  first  day,  the  sec¬ 
ond  day  it  dropped  a  couple  of  hundred 
thousand  and  the  third  day  a  couple  of 
hundred  thousand  more,  but  conditions 
were  such  that  it  indicated  it  would  con¬ 
tinue  to  go  down.  The  fuel  bed  struc¬ 
ture  indicated  it  was  useless  to  con¬ 
tinue  further  without  thorough  screen¬ 
ing  of  the  coal. 

On  subsequent  tests,  very  much  to  our 
satisfaction,  we  got  up  as  high  as  three 
million  seven  hundred  thousand  feet  of 
gas  and  as  low  as  23  pounds  generator 
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fuel  per  thousand,  still  holding  our  oil 
efficiencies  at  a  little  over  one  hundred 
thousand  B.t.u.  per  gallon. 

These  results  were  obtained,  I  think, 
primarily  due  to  the  efforts  of  Mr.  Cars¬ 
well  in  showing  us  how  to  build  up  the 
proper  fuel  bed  structure.  We  had  the 
idea  that  we  had  to  get  into  that  thick, 
tarry,  matted  center  of  the  fire  and 
break  it  up  and  poke  at  it  to  get  away 
from  blow  holes.  When  we  saw  Mr. 
Carswell’s  operation  we  realized  that  he 
built  a  coal  pier  by  leaving  the  center 
of  the  fuel  bed  alone  by  filling  the 
generator  up  full  to  the  neck.  There 
are  times  when  we  have  got  to  liter¬ 
ally  poke  the  coal  into  the  firing  hole 
to  get  the  generator  lid  on.  When  Mr. 
Carswell  went  down  to  see  what  we  were 
doing  with  the  clinker  he  said,  “Don’t  do 
it  that  way.’’  We  were  getting  right  in  and 
digging  out  that  thick  center  of  the  coal 
pier.  He  showed  us  how  to  sneak  in 
around  the  edge  of  the  generator  and 
in  about  twenty  minutes’  time  have  the 
generator  closed  up. 

True,  we  blow  over  considerable  of 
the  fines  that  break  off  the  lumps  of 
coal.  The  total  cleaning  time  for  three 
clinkering  periods  per  twenty-four  hours, 
including  the  time  to  take  the  fines  out 
of  the  base  of  the  carburetter  and  super¬ 
heater,  is  less  than  two  hours.  We  in 
Detroit  are  very  grateful  to  Mr.  Carswell. 

Mr.  Carswell:  I  don’t  think  I  have 
much  to  say,  gentlemen.  Everything 
seemed  to  go  nicely  when  I  went  to  De¬ 
troit.  We  put  in  the  coal  and  put  in  the  air 
and  the  steam  and  the  gas  came  out.  I 
think  the  only  trouble  was  they  were  a 
little  afraid  of  it  and  after  they  got  confi¬ 
dence  in  themselves  we  had  no  trouble  at 
all.  There  is  no  question  about  it  but 
there  was  a  saving  in  labor  and  the  men 


working  around  the  fires  like  soft  coal 
better  than  they  do  coke.  They  like  it 
more  the  more  they  get  used  to  it.  There 
is,  of  course,  the  smoke  nuisance  to  be 
overcome,  but  by  dropping  the  stack  vol¬ 
ume  right  after  every  charge  we  overcame 
any  smoke  nuisance.  So  that  even  in  a 
residential  district  it  is  quite  possible  to 
make  gas  with  soft  coal  and  have  no 
trouble  with  the  authorities  in  connection 
with  this  smoke  nuisance. 

Mr.  Snyder:  Our  plant  J,  where  two 
years  ago  we  gave  up  the  use  of  soft 
coal  because  of  smoke  trouble,  is  now  on 
a  steady  diet  of  soft  coal,  following  the 
prescription  of  Mr.  Carswell. 

Mr.  Anderson:  I  would  like  to  ask  Mr. 
Snyder  if  he  knows  what  percentage  of 
fines  in  the  original  coal  he  screened  out 
and  what  percentage  in  the  total  genera¬ 
tor  fuel  was  taken  out  as  blown-over 
fuel. 

Mr.  Snyder:  We  screened  out  about 
thirty-three  per  cent  over  the  inch  and 
a  quarter  bar  screen  and  about  fifty  per 
cent  over  the  two  and  a  half  inch  bar 
screen.  Just  what  the  pounds  of  clean¬ 
out  from  the  base  of  the  carburetter  or 
superheater  are,  I  don’t  remember. 

The  clean-out  from  the  generator,  car¬ 
buretter  and  superheater  was  put  into 
buggies,  delivered  to  our  boilers  and 
put  through  with  our  normal  boiler  fuel. 

Mr.  Anderson:  That  figure  you  are  ex¬ 
pressing  in  pounds  per  thousand  is  the 
net  figure? 

Mr.  Snyder:  We  credit  the  reclaim 
from  the  machine. 

I  might  say  one  very  interesting  thing 
in  regard  to  the  very  large  lumps,  we 
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wondered  what  would  happen  if  we 
had  a  lot  of  large  lumps.  We  asked 
Mr.  Carswell  what  he  thought  of  them 
and  he  said  he  didn’t  have  any  objection 
to  breaking  up  the  lumps  if  the  fellows 
couldn’t  lift  them  and  put  them  in  the  , 
generator.  We  later  tried  at  Station  J 
to  have  our  normal  run-of-mine  coal 
that  was  regularly  used  for  coal-gas 
plant  shipped  to  Station  J,  separate  the 
fines  from  the  lump  and  use  the  large 
sizes  in  the  water-gas  plant  there.  We 
found  some  difficulty  in  keeping  the  big 
lumps  on  the  belts  and  we  had'  to  stop 
that  plan.  We  are  now  sticking  on  the 
size  four  by  six. 

Mr.  Ramsburg:  I  would  like  to  ask  a 
question  and  that  is  this :  I  understood  in 
one  of  the  plants  in  the  Middle  West  they 
are  using  soft  coal  and  when  they  be¬ 
gan  to  use  it  they  had  a  great  deal  of 
trouble  with  their  meters,  a  great  many 
stoppages  of  coumarin  residue  in  the 
small  piping  in  the  town.  Is  that  an  or¬ 
dinary  occurrence  or  is  that  something 
that  is  absolutely  unnecessary? 

Mr.  Carswell:  The  Public  Service 
Company  have  been  using  soft  coal  for 
nearly  four  years  and  I  never  heard  of 
any  stoppage  in  the  meters  or  in  the  mains 
of  any  kind.  I  would  like  to  add  that  in 
using  soft  coal  from  the  cars  in  one 
handling,  we  have  four  per  cent  of 
breakage.  We  put  that  coal  in  stock. 
We  charge  ourselves  up  with  ten  per 
cent  in  breakage  as  going  to  the  boilers. 
The  less  the  coal  is  handled,  the  better 
it  is. 

4 

Mr.  Whitaker:  I  would  like  to  ask  if 
they  noticed  any  difference  in  the  tar 
produced — coal  or  coke — and  any  effect 
on  the  scrubbing  system? 

Mr.  Carswell:  No,  we  have  no  trouble 
at  all  with  tar.  We  make  good  tar.  I 


have  seen  no  tarry  emulsion  in  the 
plant  that  I  am  running  in  years.  I 
think  purifying  conditions  are  far  su¬ 
perior  under  soft  coal  than  they  are 
Under  coke  or  hard  coal.  There  is  less 
trouble  in  the  shaving,  scrubbing  and 
purifying  house.  The  works  run  along 
smoothly  and  pleasantly  with  soft  coal. 

Mr.  Powell:  Is  it  not  true  that  the  use 
of  bituminous  coal  tends  to  increase  the 
smoke  nuisance  in  the  neighborhood  of 
the  plant  as  compared  to  the  use  of 
coke  ?  Also,  does  not  such  practice 
cause  more  frequent  recheckering  due  to 
greater  carbon  formation  in  the  carbu¬ 
rettor?  Or,  in  the  case  of  a  checkerless 
carburettor,  do  not  gas  pockets  form 
which  have  a  tendency  to  decrease  the 
life  of  the  lining?  Another  question  that 
comes  up  is  the  possible  scouring  action 
of  breeze  on  the  arches  and  connections 
when  coal  is  used  as  generator  fuel. 

Mr.  Anderson:  I  believe  the  smoke 
nuisance  can  be  eliminated  at  the  present 
time,  especially  in  some  of  these  works 
where  it  has  been  going  on,  where  you 
have  waste-heat  boilers  using  tertiary 
air,  also  the  possibility  of  an  additional 
combustion  chamber.  I  don’t  believe  the 
smoke  nuisance  is  any  longer  as  serious 
as  it  has  been.  Recheckering  in  our 
plant  has  not  been  of  any  importance. 
As  far  as  scouring  action,  what  I  pre¬ 
sume  he  means  is  for  blown-over  fuel. 
We  don’t  have  any. 

Mr.  Ramsburg:  I  would  like  to  ask 
Mr.  Snyder — He  indicated  that  he  got 
better  oil  results  when  he  used  coke  than 
when  he  used  coal  and  I  assumed  from 
that  that  he  had  used  the  same  factor  of 
300  B.t.u.  for  the  blue  gas  in  both  cases 
and  computed  it.  Is  that  true? 

Mr.  Snyder:  In  figuring  our  B.t.u. 
per  gallon  we  used  the  analysis  of  the 
uprun  gas  and  the  analysis  of  the  back- 
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run  gas  and  figured  the  B.t.u.  of  the 
blue  gas  as  300.  It  was  substantially 
the  same  for  coal  and  coke. 

Mr.  Anderson:  I  think  I  can  straight¬ 
en  Mr.  Ramsburg  out  on  that.  The  blue 
gas  on  soft  coal,  that  is,  the  combined 
blow  run  and  blue  gas,  will  have  about 
the  same  calorific  value  as  the  blue  gas 
made  from  coke.  Therefore,  you  can 
compare  the  two  forms. 

Mr.  Ramsburg:  My  reasoning  may  be 
at  fault  but  it  seemed  to  me  that  in  using 
300  B.t.u.  in  both  cases  it  was  favoring 
the  B.t.u.  secured  from  the  oil  in  soft 
coal,  because  the  blue  gas  would  na¬ 
turally  from  soft  coal  be  higher  than  300 
under  which  conditions  you  would  be 
giving  an  added  value  to  your  oil  which 
you  didn’t  get.  I  simply  ask  the  ques¬ 
tion  in  order  to  indicate  that  fact,  that 
you  still  had  more  oil  and  more  B.t.u. 
and  you  were  giving  yourself  credit  for 
getting  them  when  you  were  not  getting 
them.  It  was  really  coming  from  the 
soft  coal.  In  making  the  calculations 
and  getting  less  B.t.u.  when  the  soft  coal 
is  used,  getting  101,000  really  it  was 
probably  down  to  90,000  from  the  oil  if 
they  used  the  coal  they  ought  to  get. 

Mr.  Murdock:  It  would  work  both 
ways  if  you  tried  to  use  blow-run  gas 
with  coke,  too,  you  would  reduce  that 
B.t.u. 

H.  H.  Ferris  (Newark,  N.  J.)  :  Mr.- 
Snyder  stated  that  in  the  preliminary 
work  with  soft  coal  he  had  a  lot  of  trou¬ 
ble  with  smoke.  I  would  appreciate  it  if 
he  would  tell  us  a  little  more  detail. 

Mr.  Snyder:  A  one-minute  blow  is 
used  before  coaling.  This  puts  the  fire  in 
fair  condition  so  that  with  a  two-minute 
blow  run  immediately  following  coaling 
and  when  the  stack  cap  is  opened  and 


the  carburetter  valve  is  opened  there  is 
just  a  slight  yellow  puff  that  occurs. 
Subsequent  blows  have  no  smoke.  But 
if  you  don’t  open  your  carburetter  air 
with  the  opening  of  the  stack  cap  you 
will  have  plenty  of  smoke. 

L.  J.  Willien:  I  might  add  that  in  re¬ 
gard  to  the  smoke  problem  what  little 
experience  I  have  had  in  using  a  soft 
coal  I  have  never  used  it  100  per  cent, 
but  have  tried  using  it  mixed  with  coke 
and  anthracite  and  the  peculiar  thing  is 
that  when  using  bituminous  coal  with 
anthracite  there  is  practically  no  smoke 
at  all.  Whereas,  with  the  coke  there  is 
smoke,  that  is,  the  smoke  as  I  found  it 
is  given  off  when  you  put  on  your  blow 
and  raise  up  your  generator  blast  valve 
(this  is  on  a  hand-operated  set  I  am 
speaking  of)  and  the  smoke  is  given  off 
until  the  carburetter  lights.  There  is  an 
interval  there  of  about  thirty  seconds 
sometimes  before  the  carburettor  lights 
and  I  was  interested  to  hear  Mr.  Snyder 
tell  of  how  they  solved  it  in  Detroit, 
because  that  is  practically  the  way  it  was 
done  at  the  small  plant  in  which  I  am 
interested. 

They  had  a  very  severe  condition 
there  as  far  as  making  smoke  is  con¬ 
cerned  and  it  was  overcome  by  opening 
the  generator  blast  valve  just  part  way 
in  putting  on  the  blow,  then  opening  the 
carburetter  immediately  and  getting  the 
carburetter  lighted,  then  opening  the 
generator  blast  full.  In  that  way  they 
were  able  to  use  it  without  getting  any 
complaint.  I  will  assure  you  that  if  we 
had  made  any  smoke  they  would  have 
complained. 

In  regard  to  the  use  of  blow  run  or 
air  purge,  I  would  like  to  know  to  what 
extent  we  are  using  the  air  purge.  To 
my  mind  the  air  purge  is  better  to  use 
than  the  blow  run.  The  enrichment  of 
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the  gas  by  the  blue  gas  and  oil  gas  left 
in  the  set  at  the  end  of  the  run  is  con¬ 
siderable.  I  have  made  some  tests  on 
samples  of  blow-run  gas  and  air-purged 
gas,  using  coke.  As  I  remember  the 
figures,  the  blow-run  gas  had  sixty  per 
cent  nitrogen  and  only  about  100  B.t.u., 
calculated.  The  air-purged  gas  had  thir¬ 
ty  per  cent  nitrogen  and  about  227 
B.t.u.  heating  value.  This  clearly  shows 
the  effect  of  the  enrichment  of  the  pro¬ 
ducer  gas  made  by  the  blue  gas  and  oil 
gas  left  in  the  set  at  the  end  of  the  run. 

Mr.  Murdock:  Where  were  the  sam¬ 
ples  taken? 

Mr.  Willien:  In  both  cases  from  the 
connection  from  the  washbox  to  a  con¬ 
denser  back  of  the  set  and  taken  off  dur¬ 
ing  the  blow-run  and  air-purged  period 
only  and  average  samples  were  taken 
over  several  of  those  periods. 

Chairman  Cornish:  I  don’t  want  to 
stop  this  interesting  discussion,  but  we 
have  with  us  our  President  and  our 
Secretary-Manager  and  I  think  Mr. 
Abell  would  like  to  make  a  few  remarks 
to  you  so  he  can  perhaps  go  to  some 
other  meeting. 

President  Abell:  Mr.  Chairman  and 
gentlemen  of  the  Technical  Section:  I 
am  sorry  to  have  to  break  into  your  con¬ 
ference  but  I  have  to  go  to  another  sec¬ 
tion  during  the  afternoon.  I  realize 
that  I  am  talking  to  the  people  who  have 
the  future  of  the  industry  in  their  hands. 
The  reason  for  that  is  that  we  are  in¬ 
formed  that  one  of  the  raw  materials 
which  enters  so  largely  into  the  manu- 
facfure  of  gas  will  not  be  available  at 
satisfactory  prices  for  long  into  the  fu¬ 
ture,  and  that  it  will  then  be  necessary  to 
manufacture  some  other  form  of  gas  and 
we  understand  this  situation  seems  to  be 
developing  fast  and  may  arrive  quite 


early.  We  realize  that  it  is  up  to  you 
gentlemen  to  handle  this  most  important 
problem  and  direct  the  industry  what  to 
do.  We  may  figure  as  much  as  we  de¬ 
sire  about  the  B.t.u.’s  delivered  to  the 
distribution  system  and  the  maximum 
load  and  peak  load  demands  on  the  manu¬ 
facturing  plant  and  all  that  kind  of 
thing,  but  we  realize  that  the  practical 
problem,  after  all,  is  one  of  furnishing 
heat,  in  competition  with  other  methods, 
and  the  necessity  of  a  right  price  and 
proper  continuous,  satisfactory  and  de¬ 
pendable  service.  We  can  theorize  as 
much  as  we  desire,  but  when  we  get 
down  to  tacks  it  is  a  matter  of  heat  to 
be  furnished  which,  of  course,  means 
that  both  the  distribution  and  manufac¬ 
turing  systems  must  be  properly  de¬ 
signed.  When  we  say  that  with  the  ad¬ 
dition  of  house  heating  we  can  put  on 
100  per  cent  house  heating  with  only  a 
certain  increase  in  investment  in  the 
distribution  department,  I  think  we  are 
rather  theorizing,  because  we  don’t  know 
exactly  where  that  load  will  come. 
Neither  do  we  know  exactly  when  that 
load  will  come.  We  do  not  know  whether 
that  load  will  come  at  the  same  time  as 
some  of  the  heavy  demands  for  indus¬ 
trial  gas.  These  are  problems  which  you 
gentlemen  must  solve. 

Of  course,  I  therefore  believe  that  in 
the  last  analysis  the  gas  industry  is  in 
the  palms  of  your  hands  and  I  think 
you  gentlemen  realize  and  appreciate 
•that  fact.  I  know  Mr.  Ramsburg  does. 
I  want  to  compliment  this  section  on 
getting  out  their  papers  early  enough 
before  the  general  meeting,  which  gave 
the  members  an  opportunity  to  read 
those  papers  and  prepare  some  discus¬ 
sion.  You  had  out  and  had  printed  sev¬ 
enty  per  cent  or  more  of  your  papers 
and  reports.  In  some  sections  the  figure 
was  as  low  as  fifteen  per  cent.  I  believe 
that  it  is  absolutely  necessary  for  all  sec- 
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tions  to  get  out  their  papers  just  as  early 
as  possible.  I  think  the  way  to  obtain 
the  most  out  of  these  conferences,  con¬ 
ventions  and  meetings  is  to  have  all  pa¬ 
pers  sent  out  to  the  various  companies 
as  early  as  possible,  so  that  the  men  who 
are  interested  in  the  particular  subject 
may  contribute  some  constructive,  infor¬ 
mative  and  pertinent  suggestions.  I 
think  if  that  were  done  to  a  greater  ex¬ 
tent  the  industry  would  get  much  more 
out  of  the  annual  conventions  than  we 
now  realize  possible. 

I  want  to  also  say  that  I  do  not  be¬ 
lieve  I  ever  attended  any  convention 
where  there  has  been  the  same  atten¬ 
dance  at  not  only  the  general  sessions  but 
the  sectional  sessions  as  there  has  during 
this  past  week,  and  so  much  interest  dis¬ 
played. 

Gentlemen,  I  won’t  take  any  more  of 
your  time  because  I  know  that  you  have 
a  great  deal  to  go  over.  I  want  to  thank 
you  and  compliment  you  and  your 
Chairman  on  the  work  that  has  been 
done  this  year,  as  well  as  the  work  ac¬ 
complished  by  the  committees  and  by  the 
various  members  of  the  committees.  I 
want  to  pass  on  to  you  the  feeling  which 
the  Board  and  the  many  executives  of 
the  gas  companies,  such  men  as  Mr.  In- 
sull,  Mr.  Cortelyou,  Mr.  Doherty,  Mr. 
McCarter  and  others  have.  They,  I 
know,  appreciate  the  work  which  is  be¬ 
ing  done  by  the  gas  industry  and  by  you 
men.  Thank  you. 

Chairman  Cornish:  I  am  sure  you  all 
appreciate  having  Mr.  Abell  come  in  and 
give  us  a  few  words.  He  certainly  has 
been  very  complimentary  to  our  section. 
I  hope  next  year  we  are  going  to  do  just 
as  well. 

Mr.  Kennedy:  I  would  like  to  ask  if 
there  is  any  one  in  the  room  making 


carburetted  water  gas  with  100  per  cent 
bituminous  coal  without  serious  opera¬ 
ting  difficulties,  without  smoke  nuisance 
and  a  reasonably  good  fuel  average, 
making  500  to  550  B.t.u.  gas  and  with 
less  than  15  per  cent  inerts  in  the  fin-1 
ished  gas. 

Mr.  Hayes:  We  are  making  such  a 
gas  with  100  per  cent  bituminous  coal 
without  a  smoke  nuisance  and  with  low 
inerts.  While  I  am  on  my  feet  I  should 
like  to  ask  Mr.  Snyder  of  Detroit  what 
his  cycle  is  and  also  if  he  found  it  neces¬ 
sary  to  change  the  temperature  at  which 
he  ran  his  carburettor. 

Chairman  Cornish:  I  think  Major 
Forward  has  a  message  and  I  would  like 
to  have  him  speak  for  a  moment. 

Major  Forward:  Mr.  Chairman  and 
gentlemen :  I  can  only  add  to  what  the 
President  has  just  told  you  my  own 
expression  of  appreciation  for  the  year’s 
work  so  successfully  completed  under 
the  leadership  of  Mr.  Cornish,  and  par¬ 
ticularly  in  the  lines  of  research  and  ad¬ 
vanced  work  you  have  done.  I  think  it 
has  been  a  notable  year’s  work  for  your 
section.  The  reports  have  been  able 
and  prepared  at  an  early  date  so  they 
could  be  used  to  the  best  advantage. 
Your  committees  have  been  active  and 
in  behalf  of  the  Association  Headquar¬ 
ters  I  want  to  thank  the  Technical  Sec¬ 
tion  for  a  notable  part  in  the  successful 
•year’s  work  and  in  a  very  successful 
convention,  judged  by  the  general  ex¬ 
pressions  of  opinion  which  people  have 
been  kind  enough  to  make. 

Mr.  Ramsburg:  In  discussing  the  use 
of  oxygen  in  water  gas  manufacture,  I 
believe  I  am  not  overstating  when  I  say 
that  we  are  a  long  way  from  getting  this 
oxygen  yet.  The  way  of  the  pioneer  is 
hard  and  everybody  ought  to  be  darned 
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sympathetic  with  a  man  who  is  trying 
to  work  out  a  problem  like  this.  I 
don’t  intend  to  say  anything  to  discour¬ 
age  him  in  the  least.  I  believe  it  is  a 
wonderful  thing  to  do  if  it  can  be  done. 
These  same  men  went  down  to  Texas 
during  the  war  and  made  helium  gas. 
They  have  that  record  behind  them  and 
with  that  achievement  we  ought  to  all 
wait  patiently  and  see  what  they  can  do. 

I  believe  up  to  the  present  time  the 
mechanical  difficulties  of  the  operation 
of  this  plant  ought  to  be  solved.  Some 
of  our  men  were  in  the  plant  within  the 
last  ten  days  and  we  are  not  going  to 
take  up  much  time  in  the  next  six 
months  as  to  how  we  are  going  to  han¬ 
dle  this  oxygen.  I  hope  it  is  true.  It 
would  be  the  greatest  thing  in  the  in¬ 
dustrial  world  to  get  cheap  oxygen,  but 
until  it  is  a  little  clearer  than  it  is  going 
to  be  made  in  the  immediate  future,  I 
think  we  have  lots  of  other  problems 
that  we  need  to  worry  about. 

L.  B.  Eichengreen  (Philadelphia,  Pa.)  : 
During  the  war-making  period  we  had 


a  little  experience  with  the  use  of  oxy¬ 
gen.  In  the  water-gas  generator  we  sup¬ 
plied  oxygen  and  C02  for  the  purpose 
of  making  CO  for  use  in  phosgene.  Our 
experience  may  be  of  some  value  to 
those  who  wish  to  try  oxygen  for  water- 
gas  manufacture.  First,  we  figured  that 
we  could  furnish  the  oxygen  and  C02 
in  such  a  proportion  that  we  had  an 
exothermic  and  an  endothermic  reaction 
which  would  give  us  perpetual  motion. 
We  would  blow  the  machine  and  from 
then  on  all  we  would  do  would  be  to 
furnish  the  coke.  But  our  experience 
was  rather  sad.  We  found  that  oxygen 
burns  very  rapidly  in  a  very  local  zone 
and  the  theoretical  amount  of  C02  which 
we  had  intended  to  furnish  was  very  in¬ 
sufficient.  When  we  opened  up  the  gen¬ 
erator  for  the  first  cleaning,  we  had  the 
most  beautiful  clinker  that  I  think  I 
have  ever  seen.  So  that  after  that  we 
furnished  a  very  large  supply  of  C02 
and  I  think  that  any  one  trying  the  oxy¬ 
gen  should  play  safe  by  shooting  in 
practically  all  the  steam  they  can  get  to 
start  with. 


REPORT  OF  WATER  GAS  COMMITTEE-USE  OF  OXYGEN  IN 

WATER  GAS  MACHINES 


DISCUSSION 


A.  R.  Powell  (Pittsburgh,  Pa.)  :  The 
possibility  of  cheap  oxygen  on  a  large 
scale  appears  to  be  of  great  potential 
importance  to  the  water  gas  industry. 
The  use  of  oxygen  in  the  water  gas  gen¬ 
erator  might  do  away  with  more  or  less 
complicated  cycles  and  make  the  process 
one  long  continuous  run.  The  report 
by  Mr.  Frey  mentions  the  problem  of 
maintenance  of  carburettor  temperatures 
under  such  conditions.  He  suggests  the 
introduction  of  a  limited  supply  of  oxy¬ 


gen  at  the  top  of  the  carburettor  as  a 
solution  of  the  problem.  Our  experi¬ 
ence  has  tended  to  show  that  air  intro¬ 
duced  into  the  top  of  the  carburettor 
while  the  oil  spray  is  operating  tends  to 
form  lamp  black,  and  we  presume  the 
same  would  be  true  of  oxygen.  It  is 
possible  that  the  oil  spray  could  be  de¬ 
signed  to  eliminate  this  tendency  to  a 
large  extent,  and  we  refer  here  simply  to 
the  ordinary  form  of  oil  spray  now  used 
in  water-gas  sets. 
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Mr.  Ikena:  I  would  like  to  ask  Mr. 
Kruger  if  he  put  in  a  regenerator  and 
made  no  other  changes  in  his  plant,  how 
did  it  show  up  on  his  water  per  thou¬ 
sand? 

Mr.  Kruger:  I  can’t  answer  that  ques¬ 
tion  because  this  particular  plant  where 
the  regenerator  is  installed  is  more  than 
self-supporting  on  its  own  waste  heat. 
We  make  a  great  deal  more  steam  than 
we  actually  need  in  the  plant. 

Mr.  Ramsburg:  I  think  this  paper  on 
the  use  and  development  of  exhaust 
steam  regenerators  is  worth  a  great  deal 
of  attention.  I  don’t  mean  that  in  this 
paper  here  there  is  a  great  deal  of  data 
but  I  think  that  every  man  making  water 
gas  can  afford  to  give  thought  to  the 
installation  of  exhaust  steam  regenera¬ 
tors.  In  the  plant  we  are  operating  in 
Chicago  there  are  nine  water-gas  sets, 
eight  of  them  in  operation  at  a  time. 
The  blowing  equipment,  individual  blow¬ 
ers  on  each  set,  are  operated  with  ex¬ 
haust  steam.  You  have  a  two-minute 
blow  and  a  four-minute  run.  You  would 
think  under  those  conditions  that  every 
bit  of  that  exhaust  steam  made  in  that 
blowing  equipment  should  be  used  in 
those  sets  and  it  wouldn’t  be  necessary 
to  use  any  live  steam.  But  with  a  care¬ 
ful  study  of  the  operation  of  eight  sets, 
where  the  blow  is  only  half  as  long  as 
the  run,  it  is  impossible  for  us  to  use  all 
that  exhaust  steam  in  making  gas.  Part 
of  the  time  the  exhaust  steam  blows 
out  and  part  of  the  time  we  are  feeding 
in  live  steam.  If  that  is  true  in  a  plant 
where  there  are  eight  sets  in  operation, 
it  is  more  true  in  a  plant  where  there  are 
two  sets  in  operation,  or  three  sets  in 
operation.  It  is  worth  while  thinking 
of  storing  this  steam  up  to  be  used  at  a 
time  when  you  need  it  so  that  you  won’t 
have  to  use  live  steam. 


•  H.  K.  Seeley  (Philadelphia,  Pa.) :  We 
have  recently  put  a  regenerator  into  use 
in  one  of  our  plants.  The  data  isn’t  very 
complete  because  it  has  only  been  in 
operation  for  about  two  or  three  weeks, 
but  when  we  made  our  preliminary  guess 
on  how  much  boiler  fuel  they  were  going 
to  save,  we  guessed  from  six  to  eight 
pounds,  and  apparently  we  were  pretty 
close  in  our  guess.  They  are  operating 
twelve  sets  at  times  with  the  use  of  prac¬ 
tically  no  high  pressure  steam.  Once  in 
a  while  the  control  valve  will  open  for  a 
few  seconds,  but  normally  the  exhaust 
steam  from  that  plant  is  sufficient  to 
supply  the  generators.  If  we  can  con¬ 
tinue  to  do  as  well  as  that  for  eighteen 
months,  we  can  pay  for  the  complete 
cost  of  installation  of  the  regenerator 
plus  the  more  expensive  cost  of  install¬ 
ing  low-pressure  steam  connections  on 
the  two  sets. 

Mr.  Smith:  Mr.  Seeley’s  results  are 
very  interesting  and  I  want  to  add  next 
Monday  we  are  putting  in  operation  our 
first  steam  accumulator  at  one  of  our 
plants  and  it  is  hooked  up  so  we  can  run 
with  the  accumulator  and  without  it  and 
have  the  steam  measuring  devices  so  we 
can  determine  just  how  much  we  actually 
use  within  or  without.  Those  figures 
might  be  of  some  value  after  we  get  go¬ 
ing. 

Mr.  Seeley:  I  neglected  to  say  that 
the  boiler  fuel  being  used  at  this  plant 
is  a  very  poor  grade  of  anthracite  coal. 
It  is  river  coal  and  the  six  to  eight 
pounds  of  savings  may  not  be  possible 
with  a  higher  grade  of  boiler  fuel.  If 
you  are  using  14,000  B.t.u.  coal  you 
wouldn’t  save  as  many  pounds  as  you 
would  if  you  were  using  ten  to  eleven 
thousand  B.t.u.  coal,  of  course. 

Mr.  Ramsburg:  A  gentleman  in  back 
of  me  asked  the  question  about  the  use 
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of  soft  coal  with  the  manufacture  of  a 
gas  without  smoke,  530  B.t.u.,  manu¬ 
facturing  gas  with  less  than  15  per  cent 
inerts  and  some  gentleman  here  said 
that  they  were  doing  it.  I  think  that 
is  a  most  important  statement,  the  most 
important  in  fact  that  has  been  made 
here  today  and  I  think  it  ought  to  be 
amplified  a  little.  I  think  we  ought  to 
know  what  size  generator  it  is,  what 
kind  of  coal  it  is,  who  is  making  the 
analyses,  where  they  are  made,  and  sub¬ 
stantiate  that  statement  beyond  question. 

Mr.  Hayes:  I  have  a  terrible  head  for 
figures  but  I  would  be  very  glad  on  my 
return  home  to  send  the  gentleman  com¬ 
plete  data  and  also  to  anybody  else.  I 
should  not  like  to  quote  myself  too 
darned  accurately  without  my  books. 

C.  A.  Schlegel  (Philadelphia,  Pa.)  :  I 
was  very  much  interested  to  see  how 
closely  the  reading  figures  come  to  what 
you  might  say  the  theoretical  discussion 
of  the  possible  saving  with  a  certain 
number  of  sets  in  operation.  We  fig¬ 
ured  very  closely  that  for  a  general  situ¬ 
ation  about  fifty  pounds  of  exhaust 
steam  available  and  it  is  only  available 
through  the  use  of  a  regenerator,  and 
we  figured  there  was  a  possibility  of  a 
saving  of  about  twenty-five  and  thirty 
pounds  of  steam  and  on  the  basis  of  a 
fair  quality  of  fuel,  the  reading  figures 
come  very  close  to  this  figure,  probably 
around  thirty  pounds  of  fuel,  or  rather 
steam. 

P.  T.  Dashiell  (Philadelphia,  Pa.)  : 
There  are  one  or  two  points  that  occur 
to  me  in  reading  Mr.  Wolfe’s  report.  He 
starts  ofif  with  a  statement  that  he  thinks 
the  study  of  the  spacing  and  quantity  of 
checker  brick  to  be  an  important  thing  to 
follow  out  for  future  study.  I  think  that 
that  ground  has  been  pretty  well  covered 
and  I  think  it  has  been  pretty  clearly 


shown  that  the  quantity  and  spacing  of 
checker  brick  and  the  fine  adjustment  of 
the  amount  of  heating  surface  is  a  thing 
that  will  not  yield  very  much  fruit  on 
further  study.  The  reason  for  this  is  that 
the  rate  of  make  of  gas  on  a  water  gas 
set  is  such  a  variable  thing  that  if  an  at¬ 
tempt  is  made  to  fix  the  amount  of  heat¬ 
ing  surface  at  a  definite  point,  it  is  obvi¬ 
ous  that  it  cannot  be  right  for  all  rates  of 
make.  Only  a  short  time  ago  a  given  size 
of  set  having  a  given  amount  of  heating 
surface  was  rated  to  make  say  1,800,000 
to  2,000,000  cu.ft.  of  gas  per  day.  There 
are  few  sets  of  such  size  today  which  are 
not  making  3,000,000  to  4,000,000  cu. 
ft.,  the  number  of  checker  brick  in  most 
instances  being  the  same.  Nobody  has  any 
compunction  at  all  about  doubling  the  old 
rated  make  on  a  water  gas  set  if  he  can. 
All  that  happens  is  that  the  controllable 
variables  are  controlled.  One  simply  raises 
the  temperature  of  those  brick  to  take 
care  of  the  increased  duty  that  has  to  be 
performed.  We  have  taken  the  carburet¬ 
ter  checker  brick  completely  out  and  find 
in  tests  on  single  sets  that  the  efficiency 
gotten  from  the  use  of  the  oil  is  just  about 
the  same  (even  leaving  the  checker  brick 
in  the  superheater  as  it  was  before  the 
carburetter  brick  were  taken  out)  but 
raising  the  temperature.  Then  we  in¬ 
creased  the  number  of  checker  brick  in 
the  superheater,  leaving  the  brick  out  of 
the  carburetter,  and  reducing  the  temper¬ 
ature  of  the  superheater  checker  brick  to 
the  same  level  as  when  the  brick  were  in 
the  carburetter  and  got  the  same  efficien¬ 
cies.  Right  here,  however,  I  want  to  say 
that  it  is  uneconomical  to  operate  a  set 
with  any  higher  outlet  temperatures  than 
is  absolutely  necessary,  for  the  reason 
that  100  degrees  additional  exit  temper¬ 
ature  means  an  increase  of  eight-tenths 
of  a  pound  of  fuel.  From  that  point  of 
view  the  quantity  and  spacing  of  checker 
brick  is  important. 
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Now  as  to  the  matter  of  the  use  of 
partially  empty  carburetters  with  some 
checker  brick  in  them.  It  seems  to  me 
that  we  should  do  one  thing  or  the  other — 
either  empty  the  carburetter  completely  or 
put  checker  brick  in  it.  If  we  keep  in 
mind  the  functions  of  the  carburetter  and 
superheater,  the  matter  is  very  much 
clearer.  All  we  should  ask  the  carburet¬ 
ter  to  do  is  to  change  the  oil  into  the  form 
of  vapor  by  adding  heat  to  it,  and  no 
more.  Don’t  ask  it  to  crack  the  oil.  Hav¬ 
ing  done  this  we  are  going  to  pass  on  to 
our  superheater  a  material  of  uniform 
physical  condition  at  all  times,  i.e.,  oil 
vapor.  The  superheater  is  not  going  to 
have  the  duty  of  vaporizing  any  oil.  Its 
duty  is  simply  that  of  cracking  the  oil  or 
changing  the  character  of  the  hydrocar¬ 
bons  which  come  into  it  as  an  oil  vapor 
and  changing  the  condensible  vapors  of 
the  oil  into  hydrocarbons,  a  large  portion 
of  which  will  at  least  not  be  condensed 
out  at  temperatures  of  the  gas  going  from 
the  works  to  the  consumers.  Under  these 
conditions  the  duties  of  the  two  parts  of 
the  apparatus  are  clearly  defined  and  each 
can  be  made  to  do  its  duty  only.  In  com¬ 
parison  with  this  condition  consider  a 
water  gas  set  with  a  checkered  carburetter 
and  checkered  superheater.  Oil  is  de¬ 
livered  to  the  checker  brick  in  compara¬ 
tively  fine  streams,  and  if  there  is  any 
coke  residue  in  the  oil  it  is  being  deposited 
on  the  bricks.  At  the  same  time  fine  ash 
is  being  blown  over  from  the  generator. 
When  the  set  is  first  started  up  and  the 
checker  brick  are  new  and  clean,  it  is 
probable  that  the  carburetter,  not  only 
does  its  duty  of  vaporizing  the  oil,  but 
probably  cracks  a  good  deal  of  it.  As 
time  goes  on  and  the  bricks  of  the  car¬ 
buretter  become  foul  with  ash  and  carbon 
deposit  the  oil  is  vaporized  further  and 
further  down  in  the  carburetter  on  the 
clean  bricks-,  and  after  a  comparatively 
short  time  the  work  of  vaporizing  some 


of  the  oil  is  put  up  to  the  superheater,  the 
carburetter  only  half  doing  its  work.  In 
the  case  of  the  empty  carburetter  and 
checkered  superheater  the  treatment  of 
the  oil  is  uniform  from  the  first  day  of 
operation  of  the  set  until  that  set  is  shut 
down  for  repairs.  In  the  case  of  the 
checkered  carburetter  and  superheater  the 
treatment  of  the  oil  is  not  uniform. 

In  regard  to  the  study  of  oil  sprays.  It 
seems  to  me  that  the  most  important  fea¬ 
ture  is  to  get  the  simplest  form  of  spray 
which  will  divide  the  oil  into  sufficiently 
fine  form  to  pick  up  the  heat  available 
in  the  carburetter  in  the  allotted  time.  I 
refer  in  this  to  a  carburetter  which  is 
empty  of  checker  brick.  I  do  not  believe 
that  the  type  of  spray  or  the  fineness  of 
division  cuts  any  figure  at  all  in  a  car¬ 
buretter  filled  with  checker  brick,  because 
fine  streams  of  oil,  such  as  is  delivered  by 
most  sprays,  when  they  strike  on  surfaces 
or  even  when  oil  in  fog  form  strikes  a 
surface,  the  small  particles  of  oil  come 
together  and  form  pools  and  the  pools 
run  off  the  edge  of  the  bricks  wherever 
the  line  of  least  resistance  occurs.  The 
even  distribution  of  oil  on  a  surface  of 
checker  brick  is  practically  an  impossible 
thing  to  accomplish  where  the  direction 
of  the  flow  of  the  oil  is  downward  and  the 
direction  of  the  flow  of  gas  coming  into 
the  carburetter  is  horizontal  or  at  90  de¬ 
grees  to  the  direction  of  the  flow  of  the 
oil,  because  the  force  of  the  stream  of  gas 
coming  in  will  blow  the  oil,  which  is  di¬ 
vided  up  by  the  spray,  against  the  side  of 
the  carburetter  opposite  the  gas  intake. 

It  is  virtually  impossible  to  arrange  the 
spray  so  as  to  throw  the  oil  more  strongly 
in  the  direction  of  the  gas  intake,  because 
no  consistent  relation  can  be  gotten  be¬ 
tween  the  velocity  of  the  oil  coming  in 
that  direction  and  the  velocity  of  the  gas 
entering,  because  the  velocity  of  the  gas 
entering  is  continually  changing  as  the 
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rate  of  gas  production  changes.  What  is 
vital  in  a  spray  is  that  it  will  divide  the 
oil  up  sufficiently  to  allow  it  to  take  up  the 
available  heat  in  the  allocated  time  of  its 
passage  through  the  carburetter.  The 
simpler  this  spray  is  made  the  better.  A 
type  of  spray  consisting  of  a  small  num¬ 
ber  of  parts  is  advisable.  There  is  one 
simple  form  of  spray  to  be  had  consisting 
of  three  parts  which  can  be  easily  in¬ 
spected,  easily  taken  out  and  put  in  the 
carburetter,  and  which,  if  the  parts  are 
assembled  properly,  will  give  the  desired 
results,  provided  of  course  that  the  vis¬ 
cosity  of  the  oil  and  the  pressure  are  also 
proper.  Such  a  spray,  once  tested  out 
and  the  proper  conditions  of  pressure  and 
viscosity  found,  can  be  depended  upon 
without  further  testing  by  simply  noting 
that  the  parts  are  in  proper  place.  The 
empty  carburetter  adapts  itself  particu¬ 
larly  to  the  use  of  an  oil  containing  coke 
residue.  If  the  carburetter  is  made  to 
function  properly,  which  it  will  do  if  the 
walls,  bottom  and  top  are  heated  proper¬ 
ly,  and  the  spray  functions  properly, 
all  the  coke  will  be  deposited  within 
the  carburetter  at  a  point  accessible  for 
removal  and  the  superheater  brick  will 
never  become  clogged  because  they  do 
not  perform  any  of  the  distillation  of  the 
oil  but  only  the  cracking  of  the  vapor, 
and  the  coke  will  be  deposited  only  where 
the  distillation  is  done  and  not  where 
cracking  only  is  done. 

The  effect  of  a  small  quantity  of  brick 
in  the  superheater  at  a  high  temperature 
and  a  large  quantity  of  brick  at  a  com¬ 
paratively  low  temperature  upon  the  oil 
efficiency  is  not  marked.  There  may  be 
some  slight  difference  in  the  amount  of 
naphthalene  made,  but  the  quantity  of 
napththalene  will  vary  more  with  the 
different  oils  than  will  be  found  when 
using  the  same  oil  under  the  two  above 
mentioned  conditions.  I  don’t  think  that 
the  position  of  the  spray  with  reference 


to  the  checker  brick  makes  any  difference 
at  all  if  we  keep  in  mind  the  fact  that 
the  function  of  the  carburetter  is  only  to 
vaporize  the  oil  and  nothing  more. 

I  do  not  think  we  need  to  spend  any 
more  time  in  trying  to  adjust  the  number, 
size  and  shape  of  carburetter  brick  or  to 
go  more  deeply  into  the  matter  of  at¬ 
tempting  to  spray  oil  finely  over  the  area 
of  the  carburetter.  All  that  we  need  to  do 
is  to  sufficiently  divide  up  the  oil  to  distill 
it  in  the  carburetter  and  have  sufficient 
surface  in  the  superheater  to  change  the 
character  of  the  hydrocarbons  of  the  oil 
vapor  delivered  to  the  superheater.  If, 
however,  we  can  design  a  set  in  which  the 
gas  enters  the  top  of  the  carburetter  in  the 
same  direction  as  the  oil,  and  that  the  hot 
gas  is  made  to  pass  along  within  the  car¬ 
buretter  carrying  with  it  the  oil  fog  and 
keeping  this  oil  largely  out  of  contact  with 
the  sides  of  the  carburetter,  and  that  we 
can  throw  down  the  coke  of  the  oil  in  that 
carburetter  in  a  condition  where  it  will 
not  adhere  at  all  to  the  sides  (because  it 
will  distill  off  without  having  ever  im¬ 
pregnated  as  a  liquid  the  brick  of  the  car¬ 
buretter  sides,  and  if  it  has  never  im¬ 
pregnated  the  brick,  it  cannot  deposit  coke 
that  will  cling  to  the  brick),  the  coke  when 
it  does  come  down  will  be  loose  and  capa¬ 
ble  of  being  removed  without  great  labor. 
This  effect  has  been  gotten  to  a  certain 
extent  in  practice  even  in  sets  where  gas 
is  admitted  to  the  sides  of  the  carburetter 
at  right  angles  to  the  direction  of  the  oil 
admission,  but  it  cannot  be  gotten  to  a  full 
extent  when  the  oil  is  blown  rather  vio¬ 
lently  against  the  brick  at  certain  points 
as  is  the  case  in  the  usual  construction 
of  carburetter  connections. 

Mr.  Willien:  My  particular  interest  in 
this  section  of  the  report  is  calculating 
oil  efficiencies.  I  thoroughly  agree  with 
the  Committee  on  Standardization  of 
Some  Methods  of  Calculating  Oil  Effi- 
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ciencies  and  I  would  like  to  ask  if  any 
of  the  men  here  have  tried  the  method 
which  I  proposed  last  spring  in  an  arti¬ 
cle  in  the  Gas- Age  Record  on  the  appli¬ 
cation  of  the  so-called  Pacific  Coast 
method  for  figuring  oil  efficiencies.  I 
have  been  working  a  great  deal  with  this 
and  I  had  some  very  interesting  replies 
from  gas  men  saying  that  they  have 
tried  it  out  with  considerable  success 
and  I  have  heard  indirectly  of  other  gas 
men  that  have  tried  it  with  success,  but 
I  haven’t  heard  from  them  directly. 

It  seems  to  me  that  there  is  a  possi¬ 
bility  there  of  getting  right  down  to  the 
final  analysis,  possibly  of  figuring  your 
oil  gas  per  gallon,  the  B.t.u.  of  your  blue 
gas  and  the  B.t.u.  of  the  mixed  gas  per 
gallon  of  oil.  I  have  made  comparisons, 
obtained  a  lot  of  laboratory  results  with 
cracking  tests  and  allied  to  this  method 
and  I  am  surprised  at  the  way  it  checks. 
The  result  calculated  by  the  Pacific 
Coast  method  checks  with  the  actual 
figures  of  the  laboratory  tests. 

As  far  as  checkerless  carburettor  is 
concerned,  I  have  had  very  little  experi¬ 
ence  with  that  but  I  might  add  a  word  of 
warning  that  any  plants  that  are  using  it 
and  have  a  Brady  calorimeter  or  B.t.u. 
indicator  should  be  careful.  We  had  one 
experience,  one  small  plant,  where  they 
purchased  one  of  the  Brady  calorimeters 
about  as  soon  as  they  came  on  the  mar¬ 
ket.  The  minute  the  plant  used  it  they 
obtained  a  remarkable  result  checking 
within  two  or  three  B.t.u.  with  results 
obtained  on  a  Junkers  calorimeter  in  an 
office  half  a  mile  away  from  the  works. 
Last  spring  they  changed  over  to  check¬ 
erless  carburettor  and  an  Anthony  spray 
and  I  happened  to  be  in  the  plant  when 
they  put  the  set  in  operation  after  the 
change  and  made  some  analyses  on  the 
gas  made  and  from  the  ratio  of  the  il- 
luminants  to  the  methane,  I  thought  that 


the  increase  in  methane  which  appeared 
would  affect  the  flame  characteristics. 
The  foreman  was  making  tests  and  came 
in,  reporting  535  and  540  B.t.u.  I  told 
him  I  thought  it  was  higher.  Just  then 
the  office  called  up  and  said  561  up  at 
the  office.  Three  months  after  that  I 
was  back  at  the  plant  and  asked  the  fore¬ 
man  if  he  had  been  able  to  check  the 
uptown  office  with  the  Brady.  They 
can’t  check  within  twenty  B.t.u.,  the 
Brady  giving  lower  results  every  time. 

Mr.  Dashiell:  We  are  operating  in 
Philadelphia  some  thirty  sets  in  the  two 
plants  in  the  winter  time.  We  operate  a 
calorimeter  room  in  the  works  where  the 
gas  is  read  every  hour  and  we  also  have 
the  city  officials  reading  at  any  hour  of 
the  night  and  day.  Of  course  there  is 
some  coal  gas,  about  sixteen  per  cent, 
in  the  mixture,  but  we  can  easily  repro¬ 
duce  the  works  B.t.u.  readings,  within 
eight  or  ten  B.t.u.,  at  the  testing  station 
one  mile  away. 

In  operating  with  an  empty  carburet¬ 
ter  and  checker-filled  superheater,  of 
course  the  first  idea  of  the  operator  is  to 
look  out  for  undercracking  of  the  oil. 
Now  the  best  evidence  you  can  get 
of  undercracking  oil  is  from  the  tar  sep¬ 
arator  and  quality  of  the  tar.  The  qual¬ 
ity  of  the  tar  is  a  thing  on  which,  in  the 
situation  I  just  mentioned,  we  have  to 
keep  very  close  tab  because  we  manufac¬ 
ture  road  binders  and  creosote  oil  from 
our  own  tar.  Therefore  the  tar  has  to  be 
of  proper  quality.  I  think  that  for  ordi¬ 
nary  purposes  a  good  quality  tar  can  be 
described  as  one  having  eighty-six  per 
cent  distilling  off  to  coke  and  one  which 
has  a  carbon  content  of  not  over  3  per 
cent  and  a  specific  gravity  of  1.05  to  1.10. 
Most  of  the  commercial  products  that 
are  made  from  water  gas  tar  can  be 
made  if  the  tar  quality  is  as  described. 
That  quality  of  tar  can  be  provided  with 
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an  empty  carburetter  and  sufficient 
checker  brick  surface  in  the  superheater. 
I  don’t  know  what  more  can  be  required. 

In  regard  to  the  use  of  the  checkerless 
carburetter.  Some  people  have  had  diffi¬ 
culty  in  sets  so  arranged  because  of  ex¬ 
plosions  that  took  place  in  the  carburet¬ 
ter,  particularly  immediately  after  cok¬ 
ing.  To  bring  out  that  point  I  asked  Mr. 
Carswell  a  while  ago  what  he  advocated 
as  the  best  method  of  coaling  up — light¬ 
ly  and  often  or  heavily  and  less  frequent¬ 
ly.  We  are  operating  sets  with  100  per 
cent  soft  coal  where  we  coal  up  a  little 
less  frequently  than  Mr.  Carswell  men¬ 
tioned  and  a  little  less  heavily,  but  we 
have  not  yet  had  one  instance  of  any  ex¬ 
plosion  in  the  carburetters.  It  seems  to 
me  Mr.  Murdock  has  had  some  experi¬ 
ence  with  that. 


A.  R.  Powell  (Pittsburgh,  Pa.)  :  In 
the  report  of  the  sub-committee  on  car¬ 
burettors,  checkered  and  checkerless,  a 
conclusion  is  obtained  which  points  out 
the  importance  of  pyrometers  and  the 
probability  that  companies  would  bene¬ 
fit  by  the  use  of  recording  rather  than  in¬ 
dicating,  pyrometers.  There  are  a  large 
number  of  recording  instruments  on  the 
market.  Constant  attention  is  required 
with  recording  pyrometers,  regardless 
of  whether  they  are  of  an  expensive  or 
a  cheap  type,  and  the  value  obtained 
from  them  is  largely  proportional  to  the 
care  and  attention  given  to  them.  The 
proper  placing  of  the  thermocouple  is 
all-important  to  insure  that  the  readings 
be  correct  and  have  the  significance  de¬ 
sired  for  operating  control. 
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